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2 RAIL HQ

is THE nameBecause LIMA
locos and rolling stock work on most HO ZOO 2 rail DC systems

New to Britain, but  highly successful i n  Europe and throughout the world, LIMA HO  locomotives, roll ing
stock and rail systems are moderately priced, but of excellent quality. Lima locomotives are powered by
motors using a full circle magnet and have tremendous pulling power. Driving wheels have tyre rings for
extra adhesion. The comprehensive range consists of most continental systems, German, French and
Italian; famous express train*1, commercial goods wagons, wagon-lits, they’re all here in  beautifully moulded
detail. Al l  LIMA wheels are lathe-turned metal on insulated steel axles and locomotives and rolling stock
are available with either Macklin o r  Fleischmann couplings.
LIMA locomotives and roll ing stock wi l l  run on most HO/OO 2-rail DC systems.

Because LIMA means QUALITY in the medium price bracket
In seven years LIMA has buil t  an international reputation for quality control and fine products in  the
model railway field. Each design is thoroughly tested for endurance and reliability before going into
production, and all models are backed up wi th spares and a full range of accessories.

L-.LCT.

FULLY ILLUSTRATED CATALOGUE 2/6 f rom a l l  leading mode l  shops, o r  in  case of  difficulty
f rom Richard Kohnstam L imi ted ,  13/ 15a H igh  Street ,  Hemel  Hempstead ,  Her ts .
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HEMPSTEAD,  HERTFORDSHIRE

FRONT COVER
The  Ford  Escort Tw in  Cam thunders up  a sandy lane i n  t he  C i r cu i t

o f  I re land Rally. Roger C lark  a " Works  ° Ford d r i ve r  is a t  t he  wheel.
This so r t  o f  d r i v ing  has valuable results,  as i t  tests components under
the  most  severe condi t ions,  t o  make sure t he  family Escort  is as we l l
engineered as possible.

NEXT MONTH
Meccano models inc lude t he  L i on  locomot ive  for advanced mode l

bu i lders ;  a pul l -a long Dachshund dog mode l  f r om an Ou t f i t  No .  I .
a Min i -Moke f rom an Ou t f i t  No .  2 also fo r  t he  youngsters and a giant
Level-Luff ing Crane bu i l t  by a reader .  Ou r  main feature w i l l  be an
ar t i c le  on  t he  Fire Brigade w i t h  an exc i t ing  cover  paint ing o f  a Fire
Engine i n  act ion. AU  o f  ou r  regular features are inc luded and Mi l i tarra
is back w i t h  us again—detai l ing a l l  that ’s  new for Bat t le  Gamers. A l l -
in -a l l  a great  issue on  sale January 3 rd—make sure you don ' t  miss
you r  .copy.

Advert isement  and Subscr ipt ion Offices: Mode l  & A l l ied  Publications
L td . ,  13-35 Br idge St ree t .  Kernel Hempstead, Herefordshire.
Te l . :  Heme!  Hempstead 2501-2-3.

Second class postage rates paid a t  New  York ,  N .Y .  Registered at
the  G.P.O. for transmission by Canadian Post.  Amer ican enquir ies
regarding subscript ions, news stand sales and advert ising should be
sent t o  MECCANO MAGAZINE.  Eastern News  D is t r i bu to rs  Inc.,  155
Wes t  15th Street .  New  Yo rk ,  N .Y .  1001 I ,  U.S A . .  U.S.A, and Canada
d i rec t  subscript ion rates S5 inc lud ing index.

This per iodical  is sold subject  to the  fo l l ow ing  condi t ions;  that  i t
shall no t .  w i thou t  t he  wr i t ten  consent o f  the  publishers, be l en t ,
re-sold,  h i red -ou t  o r  o therw ise  disposed of by  way o f  Trade a t  a pr ice
i n  excess o f  t he  recommended max imum pr ice  and tha t  i t  shall no t
be l en t ,  re-sold,  h i red-ou t  o r  otherwise disposed o f  i n  a mut i la ted
condi t ion,  o r  i n  any unauthorised cover by way o f  T rade ;  o r  affixed
to o r  as par t  of  any publ icat ion o f  advert is ing, l i t e ra ry  o r  p ic tor ia l
ma t t e r  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 .

MODEL & ALLIED PUBLICATIONS LTD.
13 -35  BRIDGE STREET,  HEMEL
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BEHIND THE SCENES WITH  THE R.A.F.-1

The  VCIO that never was
F“®°®
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1. Airspeed indicator
2. Horizon director indicator
3. Altimeter
4. Machmeter
5. Course deviation indicator
6. Vertical speed indicator
7. Turn and slip indicator
8. ADF Indicator
9. RPM Indicators

10. Slat position indicators
11. Flap position indicators
12. Undercarriage selector lever
13. Aileron trim indicator
14. Tacan indicator
15. Wheel-brake pressure gauges
16. Aulo-pilot trim indicators
17. Tail trim levers
18. Speed-brake lever
19. Throttles
20. Flap slat levers
21. Pilot's intercom, control panels
22. Auto-throttles control panel
23. Auto-pilot control panel

Even at 13. you could make a start in
the Air Training Corps. You’d get lots
of fun and thrills, and it would be a
great help in  joining the R.A.F. later.

From 151 to 171, you could join as an
apprentice. These boys are on a 2-year
electronics course. And they get plenty
of  spon and adventure too!

* From 171 onwards, you could come in
as a trade trainee, or with 5 acceptable
O-Lcvcis, you could start training as
an officer.

This is the cabin of a VCio
that will never leave the
ground. But it will fly any-
where. It will land at any
airport. It can crash into
the sea at 200 mph —and
then take off again !

It is the R.A.F.’s new
VCio flight simulator—the
most advanced in Britain.
Packed with intricate hy-
draulic, electrical and elec-
tronic engineering. Outside,
it is simply the first 15 feet
of the nose of a VCio. In-
side, you can’t tell it from
the real thing. It is used to
train air-crew to fly the
VCio’s of Air Support
Command.

It will reproduce every
manoeuvre and every haz-
ard a VCio is likely to
encounter. Turbulence,
pitching, rolling, fog—al-
most anything can be
arranged! It answers every

movement of the control
column—or you can switch
to automatic pilot. As you
throttle back to land, you
lower a non-existent under-
carriage with a soft thud,
and then you hear the
sound of the wind rushing
through it. As you touch
down, you get the authentic
jolt of a real plane, and the
rumble of the wheels on the
tarmac. And it gives aircrew
experience in emergencies
that would be impossible
any other way. After all,
who’d bring a real VCio
down into the sea just for
experience ?

The small picture shows
an essential part of the
simulator. A relief model of
the Brize Norton area,
where the simulator is,
with the airfield complete
with landing lights in the
centre. A colour TV  camera

moves and tilts on a travel-
ling rig which follows the
controls in the simulator
cabin. The crew can take
off from Brize Norton, fly
to any part of the world and
land there without even
leaving the ground; all
made possible by new
simulator techniques.

The R.A.F. has all kinds
of revolutionary new equip-
ment. And more is con-
stantly coming . . . new air-
craft, computers, radar sys-
tems, electronic test gear,
fire fighting equipment,
even new filing systems. To
operate it and service it all
needs dozens of different
skills. And in them, the
R.A.F. provides a first-
class, full-time training. If
you’re interested in aircraft
and technology, the R.A.F.
might be the life for you
one day. Think about it.

I Royal Air Force • I
Send this coupon for your free copy of  the |
colour leaflet “The R.A.F.—it's  Supersonic" _
I t  tells you more about the R.A.F.  —and i t  I
opens up into a super wall chart for your bed- ■
room tool S

NameI
Address

Send coupon now to
R.A.F. Careers Information Service
(703 YA1), Victory House,
Kings way, London, W.C.2.

KINDLY MENTION MECCANO MAGAZINE”  WHEN REPLYING TO ADVERTISEMENTS
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MAKING MODELS WITH
YOUR

FIRST
REAL

RIFLE :

Webley
JAGUAR
Shooting Kit
Get the Webley Jaguar
into your shoulder and get
the feel of your first real rifle.
Yes, the barrel is machine-cut
rifled for supreme accuracy.
Webley have used all their skill
and experience to make the
Jaguar air-rifle safe to use, and a pleasure to look at.
You'll be the envy of your friends I

■

■ W

Why not t ry  your hand at kites ? For just a few pence you can
make a small box ki te from Solarbo Balsa strip, plus some tissue
for the end panels. Fly on a cotton line. O r  for a bigger kite,
t r y  the hexagonal type (bottom photo). Again Solarbo Balsa
strip makes the main members, pinned together at the centre.
Fit a thread outline and cover with model aircraft tissue . . .
but don’t forget a kite of this shape needs a tail. It’s wonderful
what you can make . . . inexpensively . . . wi th Solarbo Balsa.

Solarbo Balsa is specially
prepared for model making,
so always ask for i t  by name
at  your local model shop. If
you want  further ideas for
Balsa models, use the cou-
pon below to  order from our
selection of plans. (We  have
not included the kites as the
photos should be sufficient
guide for making).

Please send me the plans marked. I enclose Postal Order  value
I / -  2/6* as per your special Meccano Magazine offer.

(Plan prices —Four for ( / -  o r  Twelve for 2/6—post free.)
• Delete which is not applicable

TIDE CALCULATOR
□ TWO-STROKE ENGINE

□ WORKING MICROMETER
MODEL ACRE & HOUSES

□ TEMPERATURE CONVERTER EGYPTIAN COMPUTER
□ CLINOMETER □ CIRCUMFERENCE MEASURE

□ SLIDE RULE □ O-X-O PUZZLE

□ CALIPER RULE □ NESTING BOX
□ MAGIC SQUARES □ KON TIKI RAFT
□ CUBES □ NORMAN CASTLE
□ TOWER OF HANOI □ SCALE HUMAN FIGURE

NAME ...................................

ADDRESS ............................

M/M .................................

The kit means you can start shooting straight away.
The box contains the .177 Calibre Jaguar Air Rifle;
Target Hoiaer; Target Cards; 500 .177 Pellets;
12 .177 Darts; Oil in  Plastic Container.
Complete kit. Price £7.4.6.
Webley is one of the world's great names in guns.
You'll see others, but none to compare with the rea/
rifle quality of Webley. Make sure then, you get
— Webley I
Webley make a wonderful range of Air Pistols and
Air Rifles. Why not send for me fascinating leaflet
— with 4d. stamp, please I Address is below.

For Maximum Marksmanship — Ask for a
Webley 4x15  magnification Sight and be
sure to use Webley pellets to win a
Marksman's badge.

[WEBLEY

©©QSMPls )®  LTD.
COMMERCE WAY, LANCING, SUSSEXWebley & Scott Ltd. (Inc. W ,  W .  Greener Ltd), Dept  MM/2/AW7

Park Lane, Handsworth, Birmingham 2 I .  Te l :  02I-553 3952

K INDLY MENTION “MECCANO MAGAZINE” WHEN REPLYING TO ADVERTISEMENTS
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Build your own
Burglar Alarm

and 23 other fascinating
electronic devices

with Philips
Electronic Engineer Kit

Get  a boxful  of electronic components -
transistors, capacitors, resistors, loudspeakers
‘electric eye’. Plus instructions. And build
radios, signalling devices, amplifiers,
dozens of electronic models.

even an

I

The best
Christmas Gift

a boy could have.
Start talking to Dad now!

KINDLY MENTION MECCANO MAGAZINE”  WHEN REPLYING TO ADVERTISEMENTS,
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Another great
Ki t  . . .  u,nic»'

I
| To :  Phil ips Electrical  Ltd. ,
I Century  House,  Shaftesbury  Ave.,  London  W.C .  2.

| Please send me details of Philips Electronic and
I Mechanical Engineer Kits.

I NAME
■ (PLEASE WRITE IN  CAPITAL LETT

| ADDRESS

I
| Distributed in U.K. by
■ Mettoy Playcraft (Sales) Ltd.

M2

PHILIPS

Philips Mechanical Engineer
Makes at least 25 exciting gaily-coloured ME 1201

models - different kinds of cars, cranes, elevators, a dynamo, a fan,
a bulldozer. Best of all, use it with Philips Electronic Engineer Kit -
for the most stunning models ever!

For further
information,

post this
coupon now

PHILIPS

KINDLY MENTION “MECCANO MAGAZINE”  WHEN REPLYING TO ADVERTISEMENTS
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Humbrol’ssuper new
aids to  better

A rh i s  is what  the
~ complete Tinlet
Palette looks like.At last—all your modelling

enamels in one neat and handy
container, with a brush in each tray.
The Tinlet Palette comprises three trays which
fit one on top of the other—buy them separately if
you wish.
This treasure chest of colours is now available at your model shop.
Go and treat yourself.

Tray No. 1 complete with 18  gloss colours, brush and matching lid 28/
26/

Tray No. 3 with 1 2 matt colours and brush. Space for 6 additional tinlets 20/

from the tray
— and never *

knockat inover  again I 4?
Tray No. 2 complete with additional 18 gloss colours and brush

AA/C»77 AZ
A A/£W,

CRAFT K.AIIFE
Complete w i th  two  No.  1 blades—2/6d.
Additional blades, Nos.  1, 2 or 3—5d.  each.

PRICES SHOWN ARE THOSE RECOMMENDED IN U.K.
HULL ‘ YORKSHIRE

KINDLY MENTION “MECCANO MAGAZINE WHEN REPLYING TO ADVERTISEMENTS
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Can You name these new
ships of the Royal Navy ?

J 1 f i  _____.

*7 HMS  Fearless.  An  assault  ship that carries landing
3 craft,  vehic les ,  tanks and Royal  Marine Com-

mandos .  The  land ing  craft are  launched by
flooding compartments  so  that they can float out
through the  stern!

yj HMS London.  A County Class  guided miss i le
■ destroyer.  She  has  miss i les  that  can punch aircraft

out  of  the sky. Powerful guns. Anti-submarine
weapons.  And  a Wessex  anti-submarine hel icopter.

| HMS Valiant.  A nuc lear  powered submarine  de-
1 signed to  hunt  and  destroy enemy submarines .  She

can patrol  a t  h igh  speed—and circle  the wor ld
without coming  up  for breath.
HMS Leander.  One of  the  Navy’s new general
purpose  frigates that  can do  duty as  an  anti-
submarine  and  anti-aircraft  escort.  She  carries
4.5 inch guns ,  Seacat  guided miss i les  and a Wasp
ant i - submarine  helicopter.

2

can get ahead quickly. But he’s still a man who is a
sailor first. A man who loves the sea with a life that gives
him travel, and adventure.

If you’d like to know more about life in today’s
Royal Navy post coupon for free booklet, Now!

Entry as  an  Officer. Are you aiming
for at least 5 G.C.E. ‘O’levels-or equivalent?
Then you could apply now, even at the age
of 14, for entry between 17 and 19 A as
an officer in rhe Royal Navy. Don’t
fill in the coupon, but write for
full details to
Captain W. J.  Graham, R.N
Officer Entrv Section
(703 YG3), Old
Admiral tv Building,
London, S.W.1.

These are just some of the new ships of today’s
Royal Navy. And what amazing ships they are.

They have electronic eyes and ears. Computers
that can do half a million sums a minute. Radar
screens that show everything in the air and on the
sea. Sonar that reaches beneath it.

In the ship’s operations room the Captain can
fight a complicated battle— without going on the
bridge. And electronically controlled guns can fire
with tremendous speed and accuracy.

It’s a powerful Navy too. One of the most
powerful in the world. A squadron of wartime
cruisers couldn’t match up to one of the new
guided missile destroyers.

In this technical, push-button Navy the life of
a sailor has changed a lot. He’s likely to have a
skilled man’s trade. To  earn good money. And he

KINDLY MENTION “MECCANO MAGAZINE”  WHEN REPLYING TO ADVERTISEMENTS.
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Mamod is the name in steam models.
Mobile Traction Engine and Steam Roller, powerful Stationary Engines to
drive other Mamod working models. They're great I And they're precision
engineered for absolute safety. Prices from 37/9 to 119/6 at leading toy
and sports shops. Manufactured and fully Guaranteed by

Mal ins  (Engineers) Ltd.,  206 Thorns Road,
Quarry Bank, Brierley Hil l ,  Staf fs .

5**;
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Model Engineer Exhibition
□THE 3STH Model Engineer Exhibition opens at

1 the Seymour Hall, London W.i ,  on Tuesday 31st
December, 1968, and will continue daily, except Sun*
day, until Saturday, n th  January, 1969. It will be a
joint effort by the seven monthly magazines published
by the MAT.  Hobby Magazine Group including
MECCANO MAGAZINE to present a really inter-
esting varied display of all kinds of models, both static
and working. Leading model shops and manufacturers
in the model trade will be selling and demonstrating
their products.

Now that steam locomotives are no longer operating
in full size, the magnificent live steam model loco-
motives pulling passengers on the track will be specially
attractive. This will be organised by the Society of
Model and Experimental Engineers and visitors will
have a chance not only of watching, but also of taking
a trip behind some of these powerful miniature coal-
fired steam locomotives operating on tracks between
3 i  in. and 5 in. wide, yet able to haul up to 20
passengers.

A novelty this year will be working road vehicles
on a road alongside the permanent way which will dis-
play many beautiful steam road vehicles, traction
engines, steam rollers and the like in scales of from
t / i z th  to 1 /8th full size. These will be demonstrated
in steam during the show and should offer, for the first
time, an opportunity for visitors to see how these
immensely popular models perform.

Further exhibits which will actually be working
include a very fine Fleischmann model railway layout.
Then there will be an attempt made to beat the world
record for non-stop performance of an electric powered
model train. This, at the moment, stands at 153 miles
(according to Guiness Book of Records) and we hope to
establish a new record during the exhibition. Also
on show, under the auspices of the Tramway and
Light Railway Society, is a fascinating working model
tramway layout. Many of our younger visitors will
probably have never seen a tram in operation and this
will at least produce nostalgic memories for many
others. Scale here is i / i 6 th ,  with 3¾ in. track gauge
which enables considerable detail to be shown. Tram-
way models representative of London, Manchester,
Belfast and other British systems will be shown. Some
of our club exhibitors will be showing models working
under compressed air and the organisers’ own stand will
be embellished by a number of aircraft flying under
electric drive. (This is aeromodelling’s answer to the
electric racing car.) Model car collectors will have an
opportunity of seeeing many of the model cars which
are now changing hands at quite fabulous prices, some-

times £50 for a car which cost at its original play-sale
price some 6d. or 1/- .  Cecil Gibson is showing his well-
known collection of Dinky Toys with additional models
by collecting friends. To  provide a balance a complete
range of Dinky Toys as available today is shown.
Then there will be a display of Meccano models, both
manufacturers’ professional models and the equally
beautiful, some say even more beautiful, products of
the Midlands Meccano Guild in traditional red and
green Meccano, which are all amateur-built models by
enthusiasts.

At a time when contemporary-built models are
changing hands in the auction rooms at up to £2,000
each, the display of 200 or more of the country’s
leading models, insured for over £100,000 should con-
vince visitors that these auction prices are by no means
above the value of the goods displayed. In many cases,
ten years or more has been devoted to perfecting these
super detailed masterpieces. They are all made in home
workshops with very limited tools, but to this is added
unlimited time, patience and ingenuity. Models on
display include steam locomotives, beam engines, in-
ternal combustion engines, railway accessories, work-
shop equipment, both contemporary and historical,
architectural models. Marine entries include large
power models, such as have recently been taking part in
an offshore radio control competition at Torbay, and
many glasscase models of unbelievable delicacy. Other
models arc suitable for radio control, powered by steam,
electricity or internal combustion engines.

* THE EDITOR AND STAFF SEND *
5 SEASONAL GREETINGS AND  BEST X
i WISHES FOR THE NEW YEAR SS
6 TO ALL MECCANO MAGAZINE ®
| READERS *

Shown here, in their specially de -
signed display packs, are two
super new Gift Sets  from Dinky. At
left,  the Superfast Se t  containing
the Jensen FF, the Jaguar ** E ”
Type ,  2 -j- 2 and Aston Martin
DBS. On  the right is the Inter-
national G .T .  Se t  containing the De
Tomaso Mangusta,  the Dino  Ferrari

and Ford G .T .

3k

DINKY ran SUPfRFAST GIFT SET

DINKY10*. INTEfiMTIOMl 6TW SH

meccanoindex.co.uk



12MECCANO
Magazine

At left: Our beading photograph shows
the author's Escort ready for action on his
home track. The  fictitious driver's name
painted on the door, would on reflection
have looked neater in “ Lcttcrasct ** or
" Blick Dry-Print **. At right: Another
view of the Escort shows the front end
treatment. The four “ spotlights ” were
carved from scrap plastic out of an old kit.

RIKO FORD ESCORT TWIN CAM
Dave Rothwell describes the construction of a
hot electric slot racing car made from standard
RIKO  parts. This model is an ideal introduction
to club slot car racing on a low cost basis.

rpHE COVER of this month’s magazine, shows a
* Works Ford Escort Twin Cam in rally trim

being put through its paces during the Circuit of
Ireland by Roger Clark. These cars are specially
prepared by experts, in this case the Competition
Department of the Ford Motor Company., in order to
rally test components and materials under the worst
possible conditions. This provides valuable information
for the engineers so they can ensure that the road
car you buy is as good as modern engineering can
provide.

In the same way, as the fastest full size cars are
impossible to buy “ over-the-counter ” so, generally
speaking, are the best slot cars. A look in at your local
model car club will show you that the most consistent
winners are those who have either extensively modified
a standard kit model, or built their car up from various
special parts to finish up with a car which suits them
personally. There are of course some excellent kits

and ready-to-race cars available, but most will agree
that greater satisfaction can be obtained by knowing
that the car’s performance and looks are largely
dependent on ones own efforts. One other advantage
is that there is less chance of anyone else building a
model identical in every detail.

All the items used in the construction of this i/32nd
scale Escort are from the “ RIKO ” range of slot car
racing equipment distributed by R. Kohnstam Ltd.,
13-15A High Street, Hemel Hempstead. We chose to
use these particular parts because the range is extremely
large and the price within the reach of most pockets.
See the special 24 page catalogue in the centre of this
issue for details of the full “ RIKO ” range.

Why a Ford Escort ? Quite simple really. This is
the latest from Fords, and a nice looking car, and
secondly it also happens to be the latest vacuum formed
body shell produced by €£ RIKO  ” ,  The shell also
boasts flared wheel arches, so it can have a slightly

meccanoindex.co.uk
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wider wheelbase than usual and thus give the car just
that bit more stability.

One has to choose the components carefully: for
instance it is essential to ensure that the chassis is the
correct one for the motor selected, the mounting
brackets on the various chassis vary in shape and size,
thus restricting the types of motors that can be fitted,
however, if your model shop is helpful you should be
able to get the right parts. A list of all the components
used to make the Escort is included for would be
constructors. The same principle of construction can
be used to make dozens of different cars.

The first step is to fit the “ tin can ” type Rikowhip
ballraced 16D type electric motor in the brass tube
chassis. Do this by sliding the pinion end of the motor
through the hole in the fixed chassis mounting plate;
slide the front plate on to the nylon brush retainer,
and secure it with the two small screws provided in the
chassis kit. Use bevel gears, as these run a lot smoother
than straight cut gears. As you are using bevel gears'
you will have to remove the straight pinion on the motor
shaft. This can be done with a screwdriver by prising
gently between the pinion and back end of the motor,
or a small ‘ C ’ shaped gear puller. Slide on the smaller
of the two bevel gears, and secure it to the motor shaft
with the grub screw. Slide one of the two axles through
one of the rear axle mounting lugs and push the second
bevel gear on to it then slide the axle through the
mounting lug on the far side. Slide a phosphor bronze
bearing over each end of the axle and fit a locknut on to
each end of the axle, followed by the rear wheels (the
widest pair). Tighten one wheel against its locknut,
then after checking that the axle turns freely without
any sloppiness, repeat for the other rear wheel. Finally,
slide the bevel gear along the axle and into mesh with
the one on the motor, tightening the grub screw. The
front axle is already built into the chassis, and is called
a “ split axle ”,  because the axle is cut through in the
centre allowing each end to turn separately insile a
tube. Fit a locknut on to each end followed by a wieel.
Tighten the wheel against the locknut and ensure that
it spins freely. Next fit the slot guide shoe (a white
nylon “ T ” shaped fitting) up  through the hole in
the shortened piano wire fallaway guide arm. Secure
it with a bush, locking in place with a grubs :rew.
Select one of the soft braided pick-up wipers, slip a
small self tapping screw through the hole in the end
and screw it into the hole at the top of the guide shoe.
Before tightening down completely wind one of the
motor wires round the screw, under the pick up  wiper.
Repeat for the second wiper. Incidentally it keeps the
wires out of the way if you wind them around a pencil

before fitting them to the guide.
You will notice that this brass tube chassis is com-

pletely adjustable for length. The Escort body-shell is
fairly small, and the chassis must be at its shortest to
fit. To  mount the body shell on the chassis you will
need a piece of balsa wood | in. x j in., cut into 3
pieces and cemented together in a “ U ” shape, as shown
in the photograph. The chassis should be securely
mounted to the blocks with small wood screws, and
the tyres then fitted on to the wheels (wide tyres on the
rear wheels). A trial fit of the chassis unit to the body
shell should give you an idea of where to shave the
balsa wood to obtain a “ snug ” fit.

In  last month’s “ Building a Riko Slot Car ” feature
the methods for removing excess plastic from the clear
plastic shell, and how to go about painting the model
from the inside were described. Obviously it would be
rather a waste of space to cover this method again, so
we will use the space available here to suggest various
other ways of making your body shell attractive.

The method used by some builders, is to paint the
body shell from the outside. The advantage of doing
it this way is that painting detailed parts such as door
handles etc. is far simpler, and they look neater than
when painted inside of the shell. This becomes more
apparent when a two-tone body is contemplated as the
dividing edge between one colour and another can be
made a lot straighter and with far less trouble. Possibly
the biggest difficulty, when painting the outside of the
shell as planned, is that of dust or brush lines spoiling

FALLAWAY ARM
BODY MOUNTING

LUGS .

FRONT WHEELREAR WHEEL

GUIDESLOT GUI
POSTLOCKNUT.

.BUSH
SMALL
BEVEL

SCREWS

LARGE
BEVEL

PlCK-UF
BRAIDS

UP
AXLE
BASIC CHASSIS

CHASSIS
FALLAWAY
ARM PIVOT ELECTRICAL WIRESCONSTRUCTION

Far left*. The underside view of the com-
pleted body shell shows the halsa wood
sub frame in place. The chassis has been
removed to show how these balsa blocks

should fit.

Left: The basic RIKO parts laid out
prior to assembly. One of the axles shown
will not be needed as the chassis unit
comes complete with a ** split ” axle

mounted on the front.

At right: The complete chassis unit with
all the RIKO components clearly indicated
for easy identification. The fallaway guide
arm was shortened to fit inside the Escort

body shell.
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The  balsa sub-frame firmly attached to  the chassis and now
ready tor installation in the RIKO body shell .-

description of just how the Escort was painted will give
you a better idea of how to tackle the job.

Using a medium sized brush, start by painting the
main areas of the shell i.e. the roof, boot, mudguards
and doors white. The slim door pillars were very
carefully painted using a fine brush. If you get any
paint on the windows don't attempt to remove it until
dry, (unless you do it in the very early stages when it is
best to wash all the paint away with white spirit and
start again). Leave it to dry completely; then carefully
scrape it away with a sharp knife, taking care not to
scratch the plastic. The bonnet was left clear until the
main body colour had dried, then it was painted blue,
once again from the inside. The headlamp silver lenses
were the only other parts painted from the inside (a
fine brush for these). The radiator grill was painted,
matt black, (fine brush). The front and rear bumpers
are silver (fine brush). Similarly, only in gloss black,
the number plates, front and rear, and the edge of the
rear window. The windscreen and side window frames,
door handles and petrol cap were once again silver,
(fine brush). A rectangle was made on both doors
using Sellotape to frame it. Then the inside area was
filled in with matt black, left to dry and the “ Sellotape ”
removed. White transfers were then applied and when
dry, covered with clear varnish to protect them. The
letters and numerals on the number plates were written
very carefully in white using the fine brush.

The Rally lamps were made from odd bits of plastic
from an old car kit cemented into the front, and painted
red.

This completes the body painting, so let’s turn our
attention to the i/32nd scale driver. RIKO do not sell
one at the moment but there are several to choose
from at most model shops. Paint his overalls white,
face pink, goggles silver and his helmet any bright
colour. Cut out a piece of card to fit across the interior
between the bonnet and boot. Paint one side of it
matt black and glue the driver to it. Fit it into the shell
using “ Sellotape ” to hold it in place. Drop the chassis
unit into the shell, and push four pins through the
sides of the shell, into the balsa wood chassis support
blocks to hold it in place. Your car is now ready for
final adjustments. Turn each wheel slowly to see that
it does not foul the body at any point, if it does either
cut away a bit of the shell, or if the fouling is severe,
re-position the chassis.

The gear will need a certain amount of running in
before the car will perform at its best. Smear a small
amount of toothpaste on the gear, and slowly run the
car on the track for 15 minutes. (Toothpaste is a mild
abrasive, and will wear away any excess metal on the
gear teeth.) When the gears are meshing together
nicely, wash away the toothpaste and lightly oil the
gears and axles. Check that the tyres are running
true on the wheels and your model should now be ready
to challenge the rest of the field, we hope as successfully
as Ford’s full size Escort Twin Cam.

Parts Required: R j79 Group S Ford Escort Body
Shell 6s. 704 Adjustable Tubular Chassis 12s. R3oi
Deluxe Slot Guide 2s. nd. Ri$6 Budget Pack (wheels,
tyres, axles etc.) 8s. nd. R817 Bevel Gear and Pinion
6s. nd.  R io15 Rikowhip Motor 31s. Drivers Head 2s.
Total Cost £2  19s. 9d. A Iso available , Interior and
Drivers Head, part 649 at 2s.

This underneath view of the completed car shows  how neatly
the parts all lit in. Note  the width of the rear lyres.

the model.
is to use one of the
areas not to be sprayed with
The cost ( ~
and this factor may make many of you decide that a
brush finish will have to be used. The most important
point here, is to use only the best possible brushes.
Don't be tempted to use an old brush of the type usually
found in children’s paintboxes. These almost without
exception are very poor quality, thick stiff bristles being
fine for little brother and his paintbook, but definitely
out for model painting. Go to your model shop and
invest in a couple of Sable Hair brushes, one medium
sized for large areas, and one fine for painting in small
details. These brushes will give a perfect finish to the
paint as far as lack of brush marks go, and are weil
worth the 5s. or so for their purchase.

The problem of dust settling on wet paint is always
rather a nuisance. Try to paint your models in a dust
free atmosphere, and when completed cover the work
with a box lid. Possibly the most popular method of
painting clear shells to-day is the “ Inside-Outside ”
method. The main body colour is applied to the
inside of the shell (don’t forget to put the transfers on
first) and all detailing, such as headlamp lenses, bumpers
etc. from the outside.

Painting the body shell inside removes the problem
of brush marks and dust and more important prevents
the paint-work from becoming scratched when the car
is being raced. Extra detailing on the outside is far
easier, especially with very small parts. Perhaps a

The simplest way to overcome the latter
of the “ Aerosol ” sprays, masking off all

Sellotape ” or similar,
of such sprays however, is rather prohibitive,
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TRANSPORT
TOPICS by
Mike Rickett
pART OF last month’s “ Topics ’*A dealt with the various improvements
that arc due to take place on the
Tal-y-llyn Railway, a privately owned
narrow gauge line operating in North
Wales. Like many of the other privately
owned and preserved lines existing in
different parts of the country, the
Tal-y-liyn relies heavily on volunteers
and although it does have a small
permanent staff, they could not hope to
complete all the work of improvement
without the enthusiastic support of their
members, who voluntarily give their time
and skill during weekends throughout
the winter months.

First of all, to shatter any illusions
you may have, do not expect to be
given * an engine to drive, whichever
railway you decide to help on. After
all, driving such a complicated machine
like a locomotive is a very skilled business
and where passenger carrying is con-
cerned, the engine driver has to have
passed a Ministry of Transport test,
because the safety of many people are his
responsibility. It is also doubtful if you
would be given the task of firing a loco-
motive, because even this is not as easy
as it seems. A fireman for instance has
to know how to inject water into the
boiler and also be prepared to shovel
literally tons of coal into the firebox, in
exactly rhe right place, within the space
of only a few hours. He has to know
all about brakes, and at the end of the
day, know how to clean out the fire, and
occasionally clean out the boiler tubes.

Learning to fire, let alone drive an
engine takes a long, long time, and if
any reader is really determined to make
this his mission in life, then he must be
prepared to pay regular visits to the
rai’way of his choice, possibly every
weekend, getting to know the permanent
staff, and gradually gaining their confi-
dence. At first, no matter what the new
volunteer ultimately wants to do, par-
ticu’arly during the summer season,
when most rai’ways are especially busy,
the vo’unteer must be prepared to do  the
most humdrum jobs. T remember when
I first volunteered, being given the job
of helping to weed rhe station platform
—much to my disgust. It  is however
something that is very necessary.

By lowering his sights a little and by
being willing to help with everything, the
volunteer will meet a great many
interesting people, all with the same
interest, and he will be made very'
we’come by most of the preserved
rai’ways. Volunteers are always wanted
to help on track replacement, repair or
clearance, rolling stock repair, mainte-
nance of buildings and lineside structures,
if they are enthusiastic enough to learn
from others. If you want to become a
volunteer, you should join a railway
preservation society like the Festiniog or
rhe Tal-y-llyn. If you actually want to
join in working panics or are willing to
travel to the railway under your own
steam, the best course of action is to
write to the Manager of the railway con-
cerned letting him know your abilities,
and aTsn your age, if under eighteen,
and finally how often you would like to
attend.

I t  is however important to turn up  if

Above: The interior of part of the re-
built Euston station in London. Right:
K4 2-fl-O “ The Great Marquess ”
restored to original L.N.E.R. livery and
running on the preserved Middleton

Railway near Leeds.
you say you will, because the railway
may well have counted on your support
for a particular purpose. In  some cases,
it is better to join a local branch of the
preservation society of your choice and
although it is obviously impossible for
me to give the addresses of all branches
from every preservation society, what I
would be willing to do wou.d be to send
your letter to the appropriate railway, if
you address it to me c/o Meccano
Magazine.

From improvements on small privately
owned lines, wc pass on to improvements
to one of the oldest main line railway
termini in Britain and certainly the
oldest in London, which at last has
emerged from its rebuilding with a face
lift. At a cost of £15 million Euston
Station is now the most modern in
Europe and was officially opened by Her
Majesty The Queen in October. The
rebuilding of the station had previously
been under consideration before both
World Wars, and was undertaken as
part of the London Midland Region’s
project for the electrification of its main
routes linking London, the West Mid-
lands and the North West.

A newr concept which the new Euston
makes use of is a travel centre inside the
concourse, itself a new departure with a
grey-green marble terrazzo-tiled floor,
walls that are almost entirely glazed and
a 647 ft. frontage finished in gleaming
white mosiac and polished black granite.
Now Euston has a total of eighteen plat-
forms, varying in length from 700 ft. to
1,300 ft., three of which are used for
parcels traffic.

For places a little farther away from

home are the coaches recently supplied
to the Congo from the Washwood Heath,
Birmingham, works of Metropolitan-
Cammell. Inspected by Embassy Officials
of the Congo, these first class coaches
will form part of a special train to be
used by the President of the Republic in
celebrations at Kinshasa next month to
mark the third anniversary of the new
regime. They were originally built as
part of an order for 27 coaches for
Rhodesian Railways, but after twelve
had been delivered, sanctions were
imposed following U.D.I .  This order is
rhe first to be secured by Metro-Cammeli
from the Congo and is worth £300,000.

It has also recently been confirmed
that Ghana Railways and Ports has
ordered from English Electric ten 2,025
h.p, diesel electric locomotives for its
main freight routes. The locomotives,
which arc specially designed for heavy
duty operation at high efficiency, will
be the most powerful units ever to be.
employed there, and they will be used to
pull trains of bauxite, manganese, timber
and cocoa— commodities which play an
important part in the Nation’s economy.
This is the fourth repeat order to be
received from Ghana and will, when
delivered, bring the English Electric
fleet there up to forty-seven.

Specialists in locomotive construction,
English Electric have supplied engines to
many overseas railways and wc show in
one of the photos, a locomotive built
tor the Portuguese Railways. Built at
Newton 1c Willows, forty of these were
ordered, all for 5 fl. 6 in. gauge to be
completed in Lisbon by the Portuguese
Manufacturer, Sorefame.

One of the 50 Bo-Bo locos built and
designed by English Electric.
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Radar Establishment at Malvern, and at Chilbolton 4
Hampshire, for the Department of Scientific and
Industrial Research (DS1R).

Perhaps the best known in Britain is that at Jodrcll
Bank. The new telescope, the Mark II ,  has an accurate
balanced paraboloid steel bowl with elliptical aperture
with the focus in the aperature plane. This elliptical
aperture measures 125-ft. on the major axis and
83 ft. 4 in. on the minor. A unique feature of the
instrument is the use of a digital computer connected
* direct on line ’ with the Ward Leonard closed loop
servo drives, giving a demanded velocity type of control.
The revolving superstructure which carries the bowl is
of concrete. In this respect and also in the form of the
azimuth and elevation drive, the design is similar to
that of the 85-ft. diameter satellite communications
aerial of the GPO station at Goonhilly Downs in
Cornwall.

Australia acquired her radio telescope in 1961 for
the Radio Physics Laboratory of the Commonwealth
Scientific and Industrial Organisation. This is built
on farm land some 13 miles north-west of Parkes in
New South Wales, the site being chosen because its
extremely low electrical noise level allows very weak
signals from distant stars to be received without inter-
ference. Most wonderful to sightseers is the huge
210-foot diameter parabolic ‘ dish ’ or 4 bowl * with its4 trellis work ’ presenting a symmetry of true geometric
shape. One of the largest steerable instruments in the
world, its huge ‘dish  * is mounted alt-azimuth fashion
like a naval gun or theodilite on a 40-ft. concrete tower.

Canada’s largest steerable radio telescope acquired by
the National Research Council is sited at Algonquin
Park Radio Observatory, Ontario. One of the major
engineering problems was the designing of the system
to control the 150-foot parabolic reflector for astro-
nomical work in winds of up to 50-m.p.h. This was
solved by mounting the telescope in vertical and
horizontal axes, and making it follow the apparent
motion of a master equatorial unit mounted at the
intersection of the telescope’s axes. The master
equatorial unit is driven at a rate equal to the earth’s
speed of rotation, pointing steadily at the target star
or radio source. Accuracy in pointing is better, than
10 seconds of arc.

As many know, there are various types or styles of
instrument. As will be noted from the photographs,
the Jodrell Bank Mk. I l  reflector is quite different
from that of Australia’s, which has a * trellis style ’ dish,
being more like a ‘ bowl ’. Actually, before starting on
such a job, it is usual practice to make a model first,
as will be seen from the photographs. There are many
other differences in the superstructure, and other parts
of the telescope. A steerable instrument calls on the
resources of many diverse branches of engineering for
its design and construction: electrical, mechanical and
electronic, as well as structural.

The fundamental component is the paraboloid
reflector which must have the property of concentrating
at its focus, all incoming radio waves arriving in a
direction parallel to the axis of revolution. An aerial
or feed placed at the focus and pointing at the reflector
thus receives, in elementary terms, a beam of radiation
proportional to the reflector area, from a direction
defined by the paraboloid axis.

The mounting of the reflector or * dish ’ is also
important. The ‘ dish ’ of Australia’s radio telescope
is mounted on a 40-ft. high concrete tower, while at
Jodrell Bank, bowl tilting (elevation) motion is by screw,
nut, and connecting rod, the lower end of the rod
being attached to the nut and the upper end to the
bowl structure, which is able to pivot through bearings

VV/IDELY DIFFERENT from the conventional
’ ’  instrument used by astronomers, the radio

telescope is another means of studying the heavenly
bodies. Like man-made satellites they are also used for
exploratory purposes but rather differently. This has
given birth to the new and fascinating science of radio
astronomy since radio waves or cosmic signals are
emanated and reach earth over vast distances.

These emanations are picked up by the ‘ ear ’ of the
radio telescope, otherwise the parabolic reflector referred
to as a 4 dish ’ or ‘ bowl and heard as radio noise on
receivers. By means of recording instruments this
radio noise like atmospherics is shown as a graph with
a distinct pattern, according to the source from which
received. The discovery of radio astronomy came about
quite by accident. In  1931, an American electrical
engineer, Karl Jansky, working at the Bell Laboratories
in New York was asked to find the cause of atmospherics
in long-distance radio and telephone calls and by
chance discovered that radio waves were reaching
earth from outer space. This discovery meant that
astronomers could detect stars they could not see with
ordinary telescopes. However, the work he did was
almost totally neglected. Later, an  amateur astronomer,
Grote Reber, built the prototype of the modern radio
telescope in his garden, and many more people began
taking interest in the new science.

With the beginning of the space age, the science also
attracted interest in various countries including Britain,
America, Russia, South Africa and France. No wonder
that in so many countries, radio telescopes were wanted
for future use. The US  Navy’s massive 6oo-foot
parabloid * dish ’, weighing some 20,000 tons was
completed in 1962, and both Cornell University and
the US National Radio Astronomy Observatory have
radio telescopes with exceptionally large reflectors.
Britain has several, including that at Jodrell Bank, near
Manchester, and there are three at Cambridge, one at
the University, and another at the Mullard Radio
Observatory. Other telescopes were built for the Royal
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mounted on the top horizontal beam of the pre-stressed
concrete structure. There are also the various places
in the actual building where the scientists work and
the engineers get busy, such as the computer and
control desk, the master equatorial room, motor room,
cable room, hub room, radio room, store room and
other necessary parts essential for the efficient handling
of the radio telescope.

Referring again to Jodrcll Bank Mk. I I ,  this tele-
scope is principally intended for use as follows:
(a) Observation of fixed radio sources, (b) Scanning a
particular area of the sky in order to prepare radio
intensity contour maps, and (c) Satellite tracking—the
telescope is then steered to follow a particular orbit
from predetermined positional information. In (a) and
(b) the computer is used to compute out the rotation
of the earth while in (c) it will be acting as interpolator
accepting pre-calculated pointing angles at perhaps one
second intervals and calculating intermediate angles at
perhaps 50 times per second.

The following is also important. The position of
celestial objects is defined in terms of a latitude-
longitude system of co-ordinates in which all objects
are assumed to lie on the surface of a sphere of large
but not infinite radius whose centre is the earth. The
equatorial plane and polar directions are taken as those
of the earth produced to meet the surface of the sphere.
The reference point of longitude, or as it is better
known the 1st point of Aries, is the point of intersection
of the equatorial plane and the plane of the sun’s
relative motion about the earth (the ecliptic). I n  fact
there are two such points of intersection corresponding
to the position of the sun on March 21st and September
21st and the former is chosen as the point of reference.

I t  will be apparent from Fig. 1 that to an observer
situated on a plane parallel to the equator, a fixed star
will appear to change in azimuth only. This fact is
used in the design of mounts for all optical telescopes
which greatly simplifies the problem of observing fixed
objects in that once the axis of the telescope has been
aligned to the angle of declination, it need only be
driven at the same rate and in the opposite direction
to the’earth’s rotation in the right ascension plane.

The big dish of a radio telescope when in operation
may not only be listening to things tremendously far

away, but listening to things incredibly long ago. The
graphs produced vary a great deal according to the
heavenly body and other factors. The planet of Jupiter
has attracted the attention of radio astronomers lately
because of its nearer position to earth. Astronomers
speak of ‘ light years away or distant * so that the
statement “ 6,000,000,000 light years away ” implies
that the star or point of light looked at or seen, started
on its journey to earth 6,000,000,000 light years ago.
In  other words, one would be looking back 6,000,000,000
light years into the past. It seems impossible but such
a star has been seen by radio astronomers who reported
that it was just * a faint and tiny dot of light in the
middle of a scattering of stars The astronomers at
Mount Palomar were told where it was and they were
asked to search for it with the 2oo-inch astronomical
telescope which they did.

Above:  The new Jodrell Bank Mk II radio telescope,
near Manchester. A realistic model  of this could
easily be  made in Meccano.  Below: Australia's 210
foot diameter radio telescope built near Parkes, New
South  Wales. The “ dish  ” is mounted on a 40  foot

tail concrete tower.
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MECCANO
SATELLITE
by Spanner

HAVE YOU older readers re-visited a permanently-
“ sited fairground recently after a break of several
years ? If so, I’ll guarantee you were surprised by the
numerous new machines that have been invented of late
to thrill—or upset— those brave heroes who have the
courage to try them !

Up  to a few years ago a fair was a good one if, besides
the usual sideshows, it had dodgems, several rounda-
bouts, a big-dipper and, of course, a Waltzer. Nowa-
days, these things, while still necessary amusements,
are a bit old-hat. All sorts of better, more terrifying
machines have appeared: raceways, flying jets whose
height can be controlled by the “ pilot ” and a whole
variety of twisting and twirling machines that make
me—at least—feel as if I’m about to die !

One example of the last type has provided the
inspiration for the new Meccano model featured here.
The original was found at New Brighton fair where it
is known as “ The Satellite ” but I expect that different
fairgrounds have different names for it. I t  basically
consists of a number of cars ” mounted on a revolving
disc which is in turn mounted on a cranked arm fixed
to a roller bearing. The arm also revolves with the
roller bearing so that, when the model is in operation
the combination of the two speeds results in the upper
disc travelling particularly fast in relation to the ground.
As the revolving motions take place, however, the
cranked arm extends causing the upper revolving disc
to tilt and, as the arm itself is revolving, the position
of the disc is constantly changing so that somebody
sitting in a car doesn’t know where he is !

By using two Power Drive Units, it has been possible
to make the model reproduce all the movements of the
original, yet, despite the apparently complicated opera-
tion, construction is reasonably straightforward. Begin-
ning with the central arm section, a base for the roller
race is built up from two i8A in. Angle Girders i joined
by two 12 A in. Angle Girders 2 and two in. Strips 3.
The vertical flanges of both sets of Girders are extended
by suitable Flat Girders, as shown. A further two
18 £ in. Angle Girders 4 are bolted between Girders 2,
then two similar Flat Plate arrangements are fixed to
Girders 1, each arrangement consisting of two 5 I  x
31 in. Flat Plates 5 connected by a 4 A X 2 A in. Flat
Plate 6 to result in a 12 A in. long compound flat plate.

A 9$ in. Flanged Ring 7 is fixed to the centres of Strips 3
and Angle Girders 4, the securing bolts also fixing two
91 in. Strips 8, at right-angles to each other, to the
Flanged Ring.

At this stage, the drive for the central rotating arm
should be produced. Two 2 |  x 2 |  in. Flat Plates 9
are attached to one of the earlier-mentioned Flat Plate
arrangements by 2 I  in. Angle Girders, further 2A in.
Angle Girders being bolted to the tops of the Plates.
The latter Girders are joined by two 2J in. Angle
Girders 10, the flanges containing the circular holes
being vertical. Passed through the centre circular hole
in outside Girder 10 is a 1 in. Rod 11 on which two
Compression Springs and a Short Coupling are mounted.
Journalled in the inside transverse bore of this Short
Coupling and in Flat Plate 6 is a 4 in. Rod 12 carrying,
in order, a 2 in. Pulley with Motor Tyre 13, a Coupling,
a 1 A in. Contrate Wheel and a Collar, the last holding
the Rod in place. Note that the Rod passes through one
end transverse bore of the Coupling which, incidentally,
should be loose on the Rod. Inserted loose into the
longitudinal bore of the Coupling is a 2 A in. Rod held
in place by a Collar and carrying a A in. Pinion in mesh
with the 1 J in. Contrate Wheel and a in. Sprocket
Wheel 14. This Sprocket is connected by Chain to a
} in. Sprocket on the output shaft of a Power Drive
Unit bolted to one Plate 5.

Bolted to the other Flat Plate arrangement are a
2A in. x j in. Double Angle Strip 15 and two x
A in. Double Angle Strips 16, the latter joined by a
2 |  in. Strip. Each Double Angle Strip 16 is attached
to the adjacent lug of Double Angle Strip 15 by a 2 in.
Perforated Slotted Strip. Journalled in the 2$ in. Strip
and in Flat Plate 6 is a 3 in. Rod earning a I J in.
Pulley with Motor Tyre 17 and held in place by a
Collar. The Pulley with Motor Tyre will later serve as
a steadying roller for the upoer section of the roller
race which is another 9 in. Flanged Ring 18.

Tightly fixed to this Flanged Ring are a 9 A in. Strip
19, positioned diametrically, and two 4 A in. Angle
Girders 20. Note that the latter are mounted with their
horizontal flanges uppermost and are actually fixed on
J in. Bolts passed through the horizontal flanges of the
Girders and held by Nuts in the Flanged Ring. A
11 in. Insulating Flat Girder (Elektrikit Part No. 508)
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At left: One of the latest “ amusements **
for giving thrills at fairgrounds is the
“ Satellite This large Meccano model
reproduces all the nerve-shattering move-

ments of the original.
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At right: A close-up view of the complete
upper rotating disc with its cars. Although
it may look complicated, this part of the

model is, in fact, quite easy to build.

Below: In this view of the model, the
framework and superstructure have been
removed to show the main base and elevat-
ing arm sections with their separate drive

arrangements.

Commutator 35 (Elektrikit Part No. 551) which makes
permanent contact with Wiper Arm 21 The com-
pound rod, by the way, consists of one 2 in. Rod and
one 4 in. Keyway Rod 36 joined by a Coupling.

Incorporated in the elevating section of the central
arm is the drive unit for the upper rotating disc. Before
it can be fitted, however, the arm section is built up
from two converging 9 A in. Angle Girders 37 joined at
one end by a 3 A in. Angle Girder 38 and towards the
other end by a 1A in. Angle Girder 39, this Girder
being secured through the second holes of Girders 37.
Girders 37 arc further joined through their twelfth
holes by a 2 A in. Angle Girder 40, the securing Bolts
also fixing a 2$ in. x 2 A in. Flat Plate 41 in position.
The Plate is additionally secured by the trapping
action of Washers mounted on Bolts fixed in Girders
37, then a Power Drive Unit is attached to the under-
side of the Plate by Threaded Bosses so as to leave a

is bolted to this Strip, the securing Bolts passing
through the seventh and eighth holes of the Strip
and a i in. Wiper Arm 21 is secured to the Insulating
Girder.

Bolted between Angle Girders 20 are two 9 A in.
Angle Girders 22 to each of which two 4 A 2 |  in. Flat
Plates 23 and 24 are secured, a distance of one hole
separating the Plates. (A distance of five clear holes
separates the Girders.) A further two 9 A in. Angle
Girders 25 are bolted to the upper edges of Plates 23
and 24 in such a position that they project four holes
beyond Plate 24, after which the projecting ends are
connected by a 3 A in. Angle Girder, the securing Bolts
also helping to fix two Trunnions 26 to Girders 25.

The inside edge of each Plate 24 is overlayed by a
2 J in. Strip to help provide extended bearings for a
5 in. Rod carrying a A in. Pinion 27 at its centre and a
1 A in. Sprocket Wheel 28 at each end. These Sprockets
are connected by Chain to two 3 in.
Sprockets 29, each mounted on a
2 in. Rod journalled in Flat Plate
23 and in a Double Bent Strip bolted
to the Flat Plate. Fixed on the in-
side end of each Rod is an 8-hole
Bush Wheel to which 34  in.
Circular Place 30 is bolted, one of
the securing Bolts helping to secure
two Cranks 31, one to each side of
the Plate as shown. Washers are
mounted on the remainder of the
securing Bolts to ensure an even lie.
Held in the bosses of both sets of
Cranks 31 is a in. Rod, in the
centre of which two 5 A in. Strips
32, one on top of the other, are
fixed. Another Crank 33 is secured
to the upper end of these Strips.

A 3 A in. Strip 34 is now bolted
between the sixth holes of Angle
Girders 25. Journalled in this Strip
and in Strip 19 is a 6 in. compound
rod carrying a Worm and held in
place by Collars, one above Strip
34 and the other below Strip 25.
The Worm engages with Pinion 27.
Fixed on the rod immediately
beneath the lower Collar is a
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flange of Flanged Ring 7. The central arm section is
lowered until Flanged Ring r8 lies on the Flanged
Wheels, at which time Keyway Rod 36 should pass
free through the boss of Face Plate 47 to be fixed in
the boss of a Double Arm Crank bolted to the centre
of one Strip 8. Pulleys with Motor Tyres 12 and 17
should engage with the flange of Flanged Ring 18, the
former being pressed hard against the Ring by the
action of the Compression Springs on Rod 11.

You will, of course, have realised that Pulley with
Tyre 13 drives the revolving arm, using the friction
drive method. It is therefore a good idea to glue strips
of sticking plaster or emery paper, etc., to the flange
of Flanged Ring 18 to increase adhesion.

The weight of the elevating arm is counteracted by six
Tension Springs 49 in two sets of three, each set held
bv a Collar on a Long Threaded Pin fixed in the face
of Sprocket Wheel 29, The other ends of two of the
Springs are tied to Strip 19, while the third is mounted
on an 8 in. Rod held by Spring Clips in Flat Plates 24.

Now we come to the actual revolving disc carrying
the cars. A ring is built up from fourteen 51 in. Curved
Strips 50 suitably overlapped to result in the ring
having 120 holes. Two sets of spokes are then pro-
duced, one from eight 8 A in. compound strips 51,
attached to a Face Plate 52 by Obtuse Angle Brackets,
and the other from eight 9 A in. compound strips 53
bolted direct through their end two holes to another
Face Plate 54. All the compound strips each consist
of two overlapping 51 in. Strips. Spokes 51 are attached
to the ring by Obtuse Angle Brackets while spokes 53
are fixed direct to the ring, a single Bolt being used to
secure the Obtuse Angle Bracket and the lower spoke in
each case and, at the same time, extending the lower
spoke with a Fishplate 55. Sixteen 3 A in. Flat Girders
56 are bolted around the ring to provide a flat surface
to which the separate friction drive for this part of the
model will be applied.

Eight 10 in. compound curved strips 57 are next
each produced from three 4 in. Stepped Curved Strips,
suitably overlapped, One end of each compound strip
is attached by an Angle Bracket to appropriate spoke
53, the other end being bolted to the joint between a
34 in. Strip 58 and a 4A in. Strip 59. Strip 58 is attached
by an Angle Bracket to corresponding spoke 51 while
Strip 59 is wedged inside a l i  in. Flanged Wheel 60
mounted on a 12 in. compound rod 61, obtained from
one 4 in. and one 8 in. Rod joined by a Coupling.
Compound rod 61 is also held in the bosses of Face
Plates 52 and 54.

Turning to the cars, each of these is similarly built,
one side consisting of a 2 J x 2 A in. Flexible Plate 62
extended by a 2 J <24  in. Triangular Flexible Plate 63,
and the other side being a 2 A x 1A in. Flexible Plate
64 extended by a 2 A 2 in. Triangular Flexible Plate
65. The sides are joined by two 2 A x A in. Double
Angle Strips 66 and a 2 |  in. Flanged Plate 67,
An angled floor is provided to correspond with the
angle of the revolving disc and is obtained from a
4 i  >: 2 A in. Flexible Plate 68 attached to the smaller
side by Obtuse Angle Brackets and to the larger side
by Angle Brackets bent to an acute angle. A 2I i l  in.
Flexible Plate 69 extended by a 2 A id in. Triangular
Flexible Plate completes the back of the car which is then
fixed to spokes 51 by a i J  in. Strip 70 at the rear and
by a Fishplate at rhe front.

Once the revolving disc has been completed, it is
mounted on the elevating arm by inserting compound
rod 61 in the boss of a Double Arm Crank 71 bolted to
Angle Girder 39, a Collar spacing the boss of Face
Plate 54 from the boss of the Crank. A Compression

space between the Plate and the base of the Power
Drive Unit.

This space allows three 5I in. Rods to be journalled
in Girders 38 and 40, each Rod carrying a 1 in. Gear
and held in place by a Collar. A | in. Pulley 42 is
fixed on the centre Rod beneath Plate 41 and is con-
nected by a in. Driving Band to a i in. Pulley on the
output shaft of the Power Drive Unit. A 1 in. Pulley
with Motor Tyre 43 is fixed on the outside end of the
two remaining Rods, as shown. A Flat Trunnion 44
is now bolted to each Girder 37 but is spaced from it
by two Washers on rhe inner securing Bolt only. This
makes the Trunnions parallel and enables the complete
construction to be pivotally connected to the previously-
described section of the arm by a 4 A in. Rod 45, held
by Collars in the apex holes of Flat Trunnions 44 and
Trunnions 26. Crank 33 is mounted on a 3 in. Rod 46»
held by Collars in the fifth holes of Girders 37.

Having completed the elevating arm, it can now, if
required, be fitted to its base. A spider ” for the roller
race is easily built up from a Face Plate 47, to which
eight radiating 2A x A in. Double Angle Strips 48 are
bolted. Journalled in the lugs of each of these Double
Angle Strips is a 5 in. Rod held in place by a Collar and
a Spring Clip and on the end of which a :i in. Flanged
Wheel is mounted. The Flanged Wheels run on the
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The built-up roller bearing fitted to the model. Note that
the Flanged Rings 18 and 19 should run on the flanges of the
f langed Wheels incorporated in the “ spider ” of the bearing.

Spring is mounted on the rod, beneath the Girder to
provide tension and is held in place by a further Collar.
With the disc in position, Pulleys with Motor Tyres 43
should coincide with Flat Girders 56.

This leaves us with the circular superstructure to be
built which presents no great problems. Six supports
are each produced from a 9 A in. Angle Girder 72
attached to a 51 in. Angle Girder 73 by a 7 |  in. Angle
Girder 74, the last projecting a distance of six holes
past Girder 73. In four of the supports the connection
between Girders 72 and 74 is strengthened by a i f  in.
Corner Bracket 75, while a Corner Gusset 76 is used
in the remaining two supports, then the top of Girder
73 in each case is connected to Girder 72 by a 4 A x
A in. Double Angle Strip. Another two supports are
next built up;  identical to the first six except that
71 in. Girder 74 is replaced by a 4A in. Angle Girder
77, then all the supports are attached to the roller race
base, the first six by bolting Girders 74 direct to the
base and the last two by extending Girders 77 with
9I in. Strips 78. Notice that the two slightly different
supports are placed diametrically opposite each other.

Girders 72 are now connected by a complete ring
made up of eight 12 A in. Strips 79 bolted through the
second holes of the Girders. A set of steps are added,
one of the uprights being supplied by one 9.J in. Girder
72 and the other by a further 9 I  in. Angle Girder 80.
The uprights are joined by a 5J in. Strip 81, attached
by Angle Brackets, the securing bolts also fixing two
9I  in. Strips 82 in place. The other ends of these Strips
are connected to the lower ends of the uprights by
7A in. Strips 83 then the steps are provided by eight
51 X A in. Double Angle Strips 84 bolted between
Strips 82. A handrail at each side is supplied by two
9I in. compound narrow strips 85 attached by two
31 in. Narrow Strips 86, as shown.

Enclosing the whole superstructure, except the
entrance-way, is a “ fence ” obtained from seven
12 J in. Strips 87 extended by one 54 in. Strip, and
seven 12 A in. Braced Girders 88 extended by one in.
Braced Girder.

Finally, as far as construction goes, a floor is provided
by hardboard or cardboard segments bolted to the
Double Angle Strips joining Girders 72 and 73. This,
at least, is the cheapest way of doing it, but, if you
had sufficient parts, you would almost certainly be able
to use Plates of various sorts.

All that now remains to be seen to are the electrical
circuits. First, however, a switch assembly is produced
from a 2 A X 21 in. Insulating Fiat Plate 89 bolted
to one Girder 72, a 21 in. Insulating Flat Girder 90
being fixed lower down the same Girder. Two 3 A in.
Strips 91 and 92, each carrying a Threaded Pin to act
as a handle, are lock-nutted to Angle Brackets 93 bolted
to Plate 89, then a further two pairs of Angle Brackets
94 and 95, arranged “ back-to-back ” as shown, are
fixed to the upper corners of the Plate. The free lugs
of these latter Brackets should be bent apart slightly
to allow Strips 91 and 92 to fit tightly between them.
The enamel should be scraped from the Strips where
they arc lock-nutted to Brackets 93 and where they
make contact with Brackets 94 and 95 to ensure that
good electrical connections will be made. Two terminals
96 and 97, supplied by Bolts are fixed to Insulating Flat
Girder 90.

In this view of the Meccano Satellite, (he steps of the model
as well as the electrical switch gear controlling (he two Power

Drive Units are clearly shown.
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Coming finally to the wiring of the model, Angle
Brackets 93 are connected together by a short length
of insulated wire, then terminal 96 is connected to
one of the Angle Brackets. Terminal 97, on the other
hand, is earthed by connecting it to some part of the
model (we used Flanged Ring 7), making sure that the
connection is not insulated by the enamel of the part
to which it is connected. In the case of the Power Drive
Unit fixed to the roller bearing base, one of its motor
leads is simply connected to terminal 97, the other
being connected to Angle Brackets 95.

The Power Drive Unit fixed to the elevating arm is
just as simple. In this case, one of its motor leads is
connected to Commutator 35, while the other is earthed.
(We connected it to Flanged Ring 18). The last job,
however, is a little more complicated. A length of very
thin insulated wire is connected to Wiper Arm 21 and
is then threaded down the slot in Keyway Rod 36 to
be finally connected to Angle Brackets 94. The leads
from the power source are taken to terminals 96 and 97.

Note it is essential that all earthed connections make
good electrical contact, therefore it is advisable to
remove the enamel from around the points where the
connections are to be made. Remember also that, for
the upper motor to work, earthed current must pass
through the roller bearing. To  ensure that this happens,
the enamel should be removed from the ends of the
flanges of Flanged Rings 7 and 18.
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Great  Engineers No. 12 steam carriage, but, to prevent more fruitless
argument about it, I have one of some size in
hand. In the meantime, I wish William could be
brought to do as we do, to mind the business in
hand, and let such as Symington and Sadler
throw away their time and money in hunting
shadows.”

It is possible that Watt was just a little jealous
of Murdock. Living, as he did, with inventors,
Murdock became inspired with the same spirit.
He was suggesting new advances and, in 1791,
took out his first patent. It related to a method of
protecting the bottom of ships by the application
of a kind of chemical paint.

But Murdock is better known for his work in
the coal gas field, although there were others
turning their attention to this subject. I t  is
recorded that in 1792 he was lighting his house
with coal gas, using an iron retort from which pipes
were run to the various rooms of his home. He
also filled metal containers with gas so that portable
lamps were possible. He used to light the way for
himself home across the moors with a bladder of
gas attached to a suitable jet. He raised the subject
with James Watt, Junior, in 1794, suggesting a
patent should be applied for, but nothing was
done. He demonstrated his apparatus at the
Polgooth mine and at the Neath Abbey Company’s
iron works in Glamorganshire, but they made
little impact although he showed its “ strong and
beautiful light

In 1798 he returned to Soho for good where he
continued his experiments in gas, and in 1808 he
communicated his findings to the Royal Society, in
a paper (which gained for him the Society’s
Rumford Medal). In this he said:

“ My apparatus consists of an iron retort, with
tinned copper and iron tubes through which the
gas was conducted to a considerable distance and
there was burning through apertures of varied
forms and dimensions. . . . The gas was also
washed with water and other means were employed
to purify it.”

By 1812 Frederick Winsor had founded the
Chartered Gas Light and Coke Company, the first
commercial gas undertaking and the gas industry
of to-day was on its way.

In 1799 Murdock took out a patent for several
important inventions. Firstly; an endless screw
working into a toothed-wheel, for boring engine
cylinders. Secondly; the casting of a steam-jacket
and cylinder as one piece, instead of being
separately made. Thirdly; the double-D slide-valve
which resulted in a saving of steam. And lastly;
improved rotary engines.

He also took out patents for cutting columns out
of solid blocks of stone, a lift worked by compressed
air, the conveyance of mail through a tube
exhausted by an air-pump. He installed water
heating apparatus of his own design at the baths
at Leamington. Indeed, he was a born mechanic
and an inventor of genius, and always a gentle-
man. He died in 1839, at the age of 85.

WILLIAM
MURDOCK

( I754- I839)  by A. W.  Neal
WILLIAM MURDOCK was born in 1754 at

’ Auchinleck in Ayrshire. As a young man
he worked in his father’s mill and helped to maintain
its machinery, also no doubt, he helped with
millwrighting undertaken by his father for local
clients. I t  also seems, that he played a prominent
part in the construction of bridges and masonry.

The limited scope offered by his environment
was insufficient to satisfy his growing ambitions
and, having heard of the developments being
undertaken by James Watt at Soho, he went there
in 1777. He was interviewed by Watt’s partner
Mathew Boulton who was very impressed, especially
by his wooded hat which he had made ' in a bit
laithey of my own contriven ’.

In  1779 Murdock was sent to Cornwall and
worked diligently on erection and repair of the
Watt steam engines, smoothing out troubles with
the Mining Captains and acting as a general
agent. Boulton wrote from Cornwall to Watt, in
1781:

“ Murdock hath been indefatigable ever since he
began . . an opinion he held to the end.

During the little leisure time he had at Redruth,
Murdock built a model steam carriage. This was
a three-wheeled vehicle with a small copper boiler
heated by a spirit lamp. The bore of the cylinder
was only J in., and the stroke was 2 in. This
little engine, possibly the smallest one at that time,
worked by the expansion of steam, the exhaust
being discharged direct into atmosphere.

Watt was not very pleased about Murdock’s
experiments and advised their termination. His
letter of September, 1786, to Boulton said:

“ I have still the same opinion concerning the
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STAMP
YEAR BOOK
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READING
course all the pages fell out over the
floor and had to be put back in order.
It does provide a nicely prepared simple
aircraft history reference and each page
depicts a famous chapter in aviation with
a photograph on one side and a few
technical details on the reverse. This
does not strike us as particularly good
value for money at 30$. The idea of
getting a book on aircraft, is usually,
to keep it as a reference book; while
loose pages would be ideal for Mum’s
cookery book so that she can just rake
the page she requires, it does not seem
a very good idea for an aircraft book.

“ The Book of Trains ” Published
by Macdonald and Co. Ltd.
Price 15s*

For all those interested in locomotives
and railways, we can recommend The
Book of Trains by J .  B. Snell, as ideal
reading. This book is one of a series of
four books called * Classics of Trans-
portation *. I t  first describes the be-
ginning of the railway and how a steam
locomotive works, its boiler design,
cylinders and wheel formation. For in-
stance, the book reveals that early boilers
produced steam at a pressure of 25 to 50
pounds per square inch, whereas, the
modern ones produced steam anywhere
from 200 to 300 pounds. These higher
pressures were needed to obtain more
power within the limits of space and
weight, and to increase efficiency. Then,
from page 24 onwards, rhe book shows
locomotives from the early beginnings
of the nineteenth century, such as
Stephenson’s Rocket, to the streamlined
monsters of the present day, like the
Diesel -Electric Northern Pacific. Every
locomotive is illustrated by a fully
coloured drawing, and is accompanied by
a mass of detailed and fascinating inform-
ation about it. The book has 127, 51 in.
x 5 in. pages containing over 50
illustrations.

will obtain new light on his subject.
This is indeed everybody’s book of the
traction engine.“ A Century of Traction Engines **

Published by David & Charles Ltd.
Price 45s.

Here, for all steam enthusiasts, is a
long-awaited reprint of a standard work
which quickly earned an international
reputation after its first publication. A
Century of Traction Engines, by W. J,
Hughes, tells the story of what is pos-
sibly the most fascinating of all prime-
movers. Its 251, 8 i  in. x 5J in. pages
take you, from the earliest period of ex-
periment, through the years of the nine-
teenth and early twentieth centuries
when steam was supreme. The Boydctl
system, Bray’s ' feathering * wheels,
Crompton’s epic journey by Thomson
road steamer, special engines for expert,
four-wheel drive, caterpillar- tracked
engines, steam in the defence of Malta;
al! these and many more fascinations are
included in the book. This book is
partly founded on a lecture which the
author has delivered to numerous learned
societies over the past ten years. So  after
expanding a two-hour lecture into &
full-length book, the author has en-
deavoured to tell the story of the traction
engine and road locomotive from first to
last, within reasonable scope of both
the average reader and the technically-
minded reader. Every lover of steam will
revel in this book, and the serious student

Stamp Year Book 1969. Published
by Link House Publications Ltd.
Price 7/6d.

The experts on philately have com-
bined their knowledge to produce a Year
Book for stamp collectors. This 124
page hook contains reference articles vital
to philatelists and yet is written so that
a complete beginner can get a survey of
the hobby’s exciting possibilities. Such
names as James A. Mackay, keeper of the
philatelic collections in the British
Museum, and Meccano Magazine’s
Stamp Author, L .  N.  and M.  Williams,
leading world experts on " Cinderella **
material, (items not strictly postage
stamps) and Richard West, authority on
modern Great Britain varieties, are some
of the top-line writers.

Over 300 stamps are illustrated and a
large section deals with a survey of
market prices over the last eight years.

Stamp collecting has always been very
popular, but as this new book clearly
shows, it is more than a hobby, it is a
way of saving as well. You don’t have
to be rich to collect stamps, but you
might become rich if you do so. Stamp
Year Book 1969 could well be the book
to start you off.

Boxed Books, Aircraft. Price 30s.
We are so used to reviewing con-

ventional books that Boxed Books—Air-
craft came as rather a surprise to us.
This in fact is a stout cardboard box
containing 49 loose, heavy-weight board
pages. We unfortunately picked it up
upside down on one occasion and of
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U.S.S. North Carolina
and Newport News
Maritime Museum

by Harry McDougall
At left: Visitors man the guns  of U .S .S .  North Carolina.
Right: The gleaming hull is so  highly polish vd it even reflects
the small surface ripples at Wilmington.  Below on the opposite
page: A highly detailed model  of King Charles II  yacht—King

Charles is said to be  the father of  yachting as we  know i t .

to enter Pearl Harbour after the war began and her
battle record included participation in every major US
offensive in the Pacific, from Guadalcanal to Tokyo Bay.

After nightfall, during the summer months a’ Sound
and Light spectacular is staged. Various parts of the
ship are illuminated intermittently by coloured lights
to the accompaniment of an amplified dramatization of
the exploits of the ship from the time she was launched
until she was retired.

The sound effects—shouted orders, the wail of
Klaxons, roar of attacking aircraft, impact of bullets
and bombs and die chatter of the anti-aircraft runs—
recreate the actions in which the North Carolina fought.
When her 16-inch guns are “ fired ” ,  flames flash
from their muzzles and the whine of the shells is heard.
All the techniques of sound and light presentations are
used to provide a thrilling spectacle.

The USS North Carolina is the largest relic of
World War I I  now on exhibition on the eastern sea-
board of the United States but it is not the only one.
The coastal states of North America have always been
proud of their seafaring traditions, and nowhere is
that pride more evident than at the Mariners Museum,
Newport News, Virginia.

The entrance to the museum is dominated by a
huge golden eagle carved from wood. It  has a wingspan
of 18 feet, weight more than 3000 pounds, and was
originally the figurehead of the US  frigate Lancaster.
The golden eagle is one of many figureheads that adorn
the walls of the museum.

The Mariners Museum houses one of the most
impressive collections of nautical memorabilia ever
assembled. I t  would be possible to spend several days
studying the exhibits, which range from miniature
models to full-size boats.

The collection in the main hall centres around a
lighthouse lens originally installed in a lighthouse at
Cape Charles, Virginia, in 1896.

There are many dioramas throughout the museum.
They illustrate, in three-dimensional form, the con-
structional methods used by shipbuilders throughout
the ages.

Some dioramas recreate historical incidents. One
depicts the building of the Ark. The scene is based on

rpHE WORD Showboat conjures up visions of stern-
* wheelers on the Mississippi. But at Wilmington,
North Carolina it has a quite different meaning. The
Showboat was the name given during World War I I
to the 35)000 ton USS North Carolina—one of
the mightiest naval vessels ever built.

The battleship was completed in 1940, steamed
307,000 miles and saw 40 months of action in the South
Pacific but went into honourable retirement shortly
after the war ended.

Fourteen years later, when she seemed destined for
the scrapyard, the citizens of North Carolina opened a
fund to save her from the acetylene torches. The
£150,000 required to establish the ship as a memorial
was raised in less than nine months and she was towed
to Wilmington.

Go  aboard the battleship today and you can't fail to
be impressed by her sheer size. She may be merely a
representative of yesterday’s navy, replaced by nuclear-
powered aircraft carriers and submarine , but she is
still one of the most majestic vessels afloat.

The USS North Carolina was installed ar Wilmington
as an historical and educational attraction —-the largest
naval vessel to be honored in this way. Considerable
skill was required to nudge the huge vessel around a
right angle turn into her present berth on the narrow
Cape Fear River. She towers high above the dock,
her nine i6-inch guns pointing skyward, and her
paintwork is maintained in immaculate condition.

The impressive rows of anti-aircraft guns on her
foredeck are evidence of her ability—which she proved
on many occasions—to fight off aerial attackers.
Nowadays, children love to swing the guns to and fro,
firing at an imaginary' enemy.

The North Carolina will never sail the seas again.
But in her day, with a crew of 108 officers and 1772
enlisted men she was a formidable fighting ship. A
museum on board describes the actions in which she
won 12 battle stars.

Most of the actions involved bombardments laid
down to cover amphibious assaults. She was torpedoed
on one occasion and a few of her crew were killed by
bombs but her gunners shot down at least 24 attacking
planes. The North Carolina was the first new battleship
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the best knowledge of that remote period of history
rather than on the romanticised version of the event as
imagined by artists. The Ark is shown as a house-on-
a-raft built solely to stay afloat rather than as a vessel
capable of making a voyage.

One of die most graphic dioramas depicts an incident
in the American Civil War— the battle between the
ironclads Monitor and Merrimack. I t  was fought in
Hampton Roads within a short distance of where the
museum now stands.

There are dozens of subsidiary collections—exhibits
relating to sail-making, ship-building, navigation. One
room devoted to the history of whaling houses a vast
collection of scrimshaw—carvings made by sailors on
voyages that sometimes lasted for years.

The collections are constandy brought up to date.
One outstanding series of models illustrating the
development of the submarine includes miniatures of
the latest atomic-powered versions.

It  is an indication of die prestige of the Mariners
Museum that it was able to acquire the collection of
marine memorabilia assembled by the late President
John F. Kennedy. The collection includes a model
ship presented to him by Nikita Kruschev.

The most interesting of all the models are those in
the Crabtree collection. I t  is housed in a special
temperature and humidity controlled room. Sixteen
miniatures illustrate the progress of water transportation
from 1480 BC to 1845 AD.

I t  took August F.  Crabtree a lifetime of patient work
to build the models. The detailing is astonishing; it is
so fine that magnifying glasses are mounted inside the
showcases so that visitors can get some appreciation
of the care and skill which went into making them.

The most elaborately carved vessel of die group is a
Venetian galleas. On it» stern and quarter, a solid mass
of 359 carvings re-creates in miniature the splendour of
a once-great Mediterranean power.

An English warship of King James I I  with 270
lifelike figures shows bow ornamentation was used to
impress other powers and help to disguise the size of
the ship.

The father of yachting was King Charles II. One
model, richly decorated with carvings, shows how
vessels built purely for pleasure originally appeared.

A model of an East Indiaman has been left partly

unplanked to reveal the interior construction. The
group of figures on this ship is minutely detailed; it
impresses visitors with the uncanny skill of the crafts-
man who built die models.

The museum buildings surround an inner courtyard
where full-scale vessels are exhibited—some exposed to
the weather and others in barnlike shelters.

The most interesting vessels are midget submarines,
of which several examples are shown. Their sleek
shapes contrast widi that of a broad-beamed sailing
boat designed for use in the canals of Holland.

Many of the exhibits are operational. A pull on a
lever activates a model of a reciprocating engine. The
action of a steam turbine is also shown.

In the courtyard, children go round and round a
capstan, hauling up an imaginary' anchor, or work at
the bilge pumps that bring water up from a well.
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THE FALL OF HIE TRAMWAY
STRONGHOLDS 1 948-1962 »y M. Ev«
TT IS  difficult to appreciate the fact that the large
I towns of this country, had a very strong pro-tram
policy up to a very short while before die decision
was taken to scrap their tramways, in favour of buses;
it is also difficult to realise that during the late 1940’5
whilst the remnants of the pre-war tramways were
vanishing one by one, Sheffield, Glasgow, Leeds and
other centres defied the anti-tram trend of those days.
The question which therefore poses itself is: why, in
spite of this, did the tram disappear ? The best
explanation is probably that the planners were no
doubt thinking ahead to the time when almost every
family would have its own car, and untold congestion
would thus accrue.

Certain local events took place in those years, and it
may be of interest to recall these in relation to each
tramway stronghold. Prior to 1939, Liverpool's tram-
ways had expanded, new routes being opened in the
1930’s and new cars entering service. In 1932, the
Corporation decided that the system should be modern-
ised, and although Liverpool did have trolleybus
proposals the trams appeared to have a very secure
tenure. The condition of the Liverpool tramways at
the end of the last war was not, however, a very healthy
one. War-time conditions required the use of trams
for troop-carrying, and one or  two other factors militated
against large scale post-War tramway development.
The cost of rehabilitation would have been prohibitive.
So the decision was taken in 1945 to replace the entire
tramway system with diesel buses over a ten-year
period. Nevertheless, very few persons known to the
author considered that Liverpool was a precedent.
Despite the fact that the trams were doomed, the
Transport Department carried through a programme of
overhauling the more modern elements in the tram
fleet, and certainly the streamliners looked very attrac-
tive in their new light green livery. During 1948/9
there was a certain amount of opposition to the con-
version scheme; however, nothing came of this. Next
came Sunderland. This town did not possess a system

which could be described as modern, but the Council
had a pro-tram policy. However, even before the
Durham Road extension was opened in 1949, the
Council decided that die trams would have to go, the
main argument being diat the increased volume of road
traffic would make tramway operation very difficult. In
1950, Villette Road closed, and by 1954 die Sunderland
trams were no more.

It  was with astonishment that the news of the
Sheffield scrapping decision was received in 1951. I t
is true that, in 1949, the Council had ideas of abandoning
trams at street level in the central area of the city, but
with a view to diverting them underground. The
Sheffield trams gave good service and were a delight;
to ride on;  consequently the decision appeared to be a
volte-face. Indeed, new cars were coming into service
at die time of die above decision, and the last one
went into service in 1952. The first route to be con-
verted to buses was the Fulwood to Malin Bridge in
January, 1952. Prior to this, the section between
Vulcan Road and Templeborough closed in December,
1948, but this was due to the fact that Rotherham had
decided in favour of abandonment, and it was by no
means an indication of the shape of things to come in
Sheffield. Shortly after die closure of the Fulwood/
Malin Bridge route, economics stepped in, and no
further abandonments took place until March, 1954,
when buses replaced trams on the route from Eccleshall
to Middlewood.

In  September, 1952, Edinburgh announced that all
the trams would be replaced by buses. Earlier ¢1950)
one route—a circular service—was converted to bus
operation, but diere was no actual los>s of track, and
it was not diought at that period that Edinburgh was
interested in tram scrapping. The 1952 decision was
not reached very easily. Comparative costs of track
renewals, and of acquiring new cars were assessed
against the cost of replacement by buses, and of course,
the decision went in favour of the latter. Only two
years earlier, new cars had entered service. So the
Edinburgh trams moved towards their demise.

Two new railcars had been put into service in the
Yorkshire city of Leeds in 1953. One would thus have
surmised that the future of the trams there was secure.
Tram supporters had visions of the streets of Leeds with
modem railcars traversing them. But this was not to be;
local politics appear to have played a part in the decision
to abolish the trams. The Conservative Party wished
to retain the tramway system, but the Labour Party
considered they were out-of-date, and Labour won the
local elections in 1953. The first ill omen, however, was
in the early part of the year, when it was announced
that the Kirkstall Abbey, and Half Mile Lane routes
would close. Half Mile Lane closed in October, 1953,
and Kirkstall Abbey in March, 1954. At the time,
however, no decision had been reached—there was only
talk in the air. It  did appear very paradoxical that the
No.  925 on Service No.  4A (Pier Head/Childwall via Church
Street and Wavcrtrcc Road) in July, 1949. The car was
built in 1937 and was one of a batch of 25 (Nos .  918-942).
These were mounted on Maley & Taunton bogies. 24 of the
cars went to Glasgow in 1953. 1 he livery of the car is olive-
green and cream. One indicator gives the destination and the

other the geographical route.
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One of the last additions to the fleet (No. 49) working the
Rockcr-Seahum Circle in September, 195ft. The car is a four-
wheeler mounted on Maley and Taunton Swing Link trucks.
Note the central entrance, the pantograph and the obliterated
word * Sunderland ’— a reminder of the 1939-45 War. Daring
1940 names were removed from public transport vehicles to

prevent town identification.

modern railcars were running around Leeds and the
Transport Committee were in fact planning to remove
the trams from the streets. Shortly afterwards the
placards announced “ Leeds’ trams to be scrapped ”,
Labour would redeem its pledge. In November, 1953,
the full conversion plans were made known. Some
routes had closed prior to 1953, but such conversions
were solely due to special circumstances After the
withdrawal of trams from both Kirkstall Abbey and
Compton Road routes in March, 1954, over twelve
months elapsed before the next (Gipton) closure, in
April, 1955- It  has been alleged that if Labour had
failed to win the local elections in 1953, the decision
to scrap the Leeds system would not have been made.

Next to be converted was Aberdeen. Early in 1955,
plans were announced for the replacement of all tram
routes by buses. Here, as in the case of Edinburgh,
costs were compared, and the bus came out on ton. A
lor of hard cash would have been necessary* to effect a
pro-tram policy in Aberdeen I No, circumstances in
the field of economics were adverse to the tram in
this country ! In 1954 the Rosemount route closed
with a certain amount of ceremony, and so did the
Mannofield in 1953. At the time this took place,
however, it was stated that no more tramway abandon-
ments in Aberdeen were envisaged; indeed, Queens
Cross Depot had only been built in 1949, and enlarged
in 1951. Moreover, 20 new cars were placed in service
after the war, Things were not looking too bright
in Dundee either; its system could not be regarded as
modern—in fact, the newest car in the fleet had been
constructed in 1930. When the scrapping proposals
were made, the future of the trams was vigorously
debated in the Council Chamber, many Councillors
being unconvinced that the bus was the solution.
Proposals to convert the Blackness, and Ninewells
routes were underway, and the conversions duly took
place. So strong was the pro-tram feeling at the time,
however, that the overhead and track were left intact,
in case the bus services should prove unsuccessful. One
Councillor even went so far as to say that, if the buses
were not suitable, new trams would have to be ordered I
However, things did not work out in favour of the
trams, and the opposition to the replacement scheme
abated.

Finally came Glasgow itself. Mr Fitzpayne, the
Manager, made the recommendation, in May 1957,
that the trams should be gradually replaced, mainly
with buses. For two years Glasgow could not make
up her mind. As far back as 1953 the city had rejected
the report of a Transport Commission, as regards the
part dealing with tramway abandonment. In the
Summer of 1955 Mr. Fitzpayne announced his plan to
reduce the tramway services over five years. Out of
25 services, 18 would remain. I t  was thus obvious
that Glasgow was endeavouring to avoid " taking the
plunge ” ,  The pertinent question anyone could ask
was “ what will happen when the older cars become
due for replacement ? ” There was no market for
trams in Great Britain, and therefore the cost of new
Cars 011 the Downfield route in 1950. No.  27 appears lo be
the L.R.T.L.  special car. Both cars are on EMB S/L trucks.
Note the bow collectors and the fact that there are two in-
dicators. Dundee had 193 cars in all and most of them were
four-wheelers. Single-deck cars were also operated (Hil flown
route). 1'he Livery was light green and cream and the gauge

4 ft. 8i» ins.

cars and equipment was too great to be even considered.
Possibly, as has been suggested, if this country manu-
factured trams, as Germany does (Du  wag) then the
position of Glasgow would have been quite different
in 1957—an interesting speculation, and one that
might put the finger on an essential part of the question.
The trams departed from the streets of Glasgow route
by route until the final one, Dalmuir West, was with-
drawn in September 1962.

Looking back in retrospect the question often arises;
why, all other things being considered, did the tramway
strongholds fall ? Economics certainly played their
part 5 but there is one factor which seems to be largely
overlooked. Prior to scrapping decisions taken in the
above places, there had been suggestions from time to
time in one or two of them, including Glasgow*, that
the trams should be replaced by some other form of
transport. Indeed, it has been stated that Sheffield
was the only municipality that never made one anti-tram
proposal, and Sheffield certainly had a tram fleet that
was modern to a reasonable degree, whereas other towns
did not approach anywhere near 40% in fleet modernity.
The fall of the tramway bastions may be regarded as a
tragedy by enthusiasts but it was one that could not
have been averted, Tramway supporters can, however,
take comfort in the fact that at least some local
authorities did compare respective costs i.e. tram versus
bus—a sure indication that they were by no means
convinced that the bus provided the ultimate solution.

fcfTT
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AN ELECTRIC
“STEAM”
ENGINE

CATALOGUE
1968/69

by Dennis Horler

rpHERE IS  little more exciting than watching the
x various motions of the connecting rods, eccentrics

and link motion of a steam engine. Unfortunately to
build a steam engine at home or at school calls for
precision machine work and the cost of a boiler to
power it.

This exercise provides you with the appearance of
steam engine motions without steam—another method
of using electro-magnetism to produce rotation.

Historical
James Watt made the first steam engine as we know

it in 1769, this was not a great success. I t  was
improved in 1774 but was only single acting. The
engine received its steam at one end of the cylinder
only, thus relying on the momentum or stored energy

Send for the
Latest CATALOGUE

it’s FREE

.Above and below: Two views of the completed engine by
Dennis Horler. 1 his reproduces the old steam motions with
the aid of electricity that originally helped to displace steam.
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any Do I t  Yourself shop. The brass strip could be
valance rail supplied by local stores for hanging cur-
tains. Coil wire, insulating material, terminals and
BA nuts, bolts and washers can be obtained from
radio repair stores or firms advertising in radio
magazines. The total cost of all components should
not be more than 15/-.

Construction
Full details are given in the drawings and therefore

step by step instructions are not necessary. It is ad-
visable to make the base first by pining and gluing
rhe top to the side and end pieces and then fixing the
bearing blocks. The hollow space beneath the base
provides clearance for the bolt heads or nuts and if
you wish you may conceal your wiring. At this stage
decide the size flywheel you intend to use if different
from that shown and cut the flywheel * well ’ to suit.
Check that the top surface of the wood bearing blocks
are level, as the shaft when fitted in the bearing
brackets must be reasonably horizontal or else it will
run to one side in operation.

The eccentrics can be made of brass, copper or alloy,
but alloy is much easier to drill and tap. If you have
no suitable taps and use brass or copper you could
solder the eccentrics in position on the shaft, but this
would not make them so easy or convenient to adjust.

The piston rod with its iron armature should pre-
sent no difficulty; | in. dia. brazing rod is ideal and
most garages use this. You must remember to round
or chamfer the ends of the armature to prevent sticking
or rubbing in the solenoid bore.

Perhaps the most tedious task is winding the solenoid,
this is best done on a lathe or in a handrill, the drill
being clamped in a vice. You can make a professional
job if you solder a length of flex to each end of the
coil wire and cover it with a length of sleeving. Don’t
forget to wind the second coil in opposite rotation to

in the flywheel to return the piston on its backward
stroke. This resulted in unbalanced running and very
low efficiency.

In 1781 Watt took out a patent for the double
acting engine. In this engine steam was applied
alternately to each end of the cylinder under control of
the slide valve operated by an eccentric from the
crankshaft This produced better efficiency and more
uniform balanced rotation. The double acting force
is utilised in our magnetic version of the steam engine.

Principle of Operation
A crank is a means of converting a reciprocating

motion into a circular or rotating motion. An eccentric
does the opposite, it converts a circular motion into a
reciprocating motion. As in a full size steam engine,
our model makes use of both devices.

The double solenoid, with each coil wound in op-
posite directions pulls a central armature to’ each
opposite end if energised alternately. The coils are
energised by means of eccentric switches arranged to
make and break at the correct time in relation to the
position of the crank. The engine runs on 15 volts
AC or DC the running current is 1.8 amps with coils
each wound from J lb. of 26 SWG enamelled copper
wire. This is not critical; if you use thinner gauge
wire—say 30 SWG and wind more turns the current
can be reduced and also the voltage. This is due to
the fact that the strength of the magnetic field is due
to the product Amps x No. of turns.

Materials
All materials used are easily obtainable, you may

modify rhe dimensions within reason to use what may
be found in your junk box. The shaft, flywheel and
bearing brackets could be Meccano parts. Any lathe
work necessary could be done by the local garage or
possibly a word with the school metal work teacher
may produce results. The wood can be obtained from
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i Washer soldered to shaft
Dimensions as for crank
side except for base
width.

I Dr ! l 1  1 /0 ‘
, 1 *1  clear

1/14" yu -
Brass crank soldered
to end of shaft

Dr i l l  1/fl" for
wood screws1/8'

FIG. 5 .  CRANKSHAFT AND CRANK. Detail 4 .

1 off flywheel i idi
FIG. 6 .  BEARING BRACKETS. Detail 5

Material - mild steel and brass

Material - Brass or mild steel 1/16" thick

T
1.1/16" Mark off end fixing holes from Solenoid

assembly and dr i l l  6 B.A. clear

FIG. 9 .  TERMINALBLOCK. Detail 9

Material - Poxolin or similar 1/16" thick

FIG. 7 .  CONNECTING ROD. Detail 6 .

Material - brass 1/16“ thick

2.3/4"

Dr i l l  6 B .A.  clear a! each end

FIG. 8. SOLENOID SUPPORTS. Detail 7 .

Material - brass strip 3/6" x 1/16"
(curtain pelmet rod) 2 off required.

2 Brass shim brushes or fingers bent to
shape as shown.Dr i l l  2 holes in each end 6 B.A. clear.

3 discs of 3/16’* plywood required.
Each coil wound with 1/4 l b .  26 s .w.g .
enamelled coi l  wire.

3 .3 /8 '

1/2'

1 .5 /8 ’ 1 .7 /8 '— 5/16" ------- 5/8'

FIG. 10. SOLENOID. Detail 8 .

Material - dowel and plywood.
Ends and centre divider glued to dowel.
Arrows indicate direction of rotation of
coi l  turns.

Dr i l l  2 holes 4 B.A.
clear for terminals.

3/16"

FIG,  12. CONTACT BRUSH ASSEMBLY. Detail 11

Material - Brass Shim, Tinplate and Poxolin.

Poxolin sheet
\ . . Tinplate brush

I \ \  U------ 1.1/2"-  - - - -J holders

1/8" y Y '

Dr i l l  1/8 d ia .  Brushes soldered
far wood screw ta Tinplate

Durol crosshead-
Brass 'piston rod' .
Soft iron armature

Armature soldered
to piston rod.

Dr i l l  and tap 4 B.A,
1/8" dia.

3/8
dia  J

1.3/8 ' 1 ,1 /4 "  d ia .

---------------------------- 4 .1 /2"  ---------------------------
FIG. 11. PISTON ROD ASSEMBLY. Detail 10.Dr i l l  and

tap 6 B.A. Terminals 12 volt AC or DC.

FIG. 13. WIRING DIAGRAM

Position of eccentrics
shown diagramotic only

Contact brushes

Terminal or soldered joint
an bearing block.

Double wound
Solenoid

Crank just off
horizontal

Contact A connected
to Solenoid A .

Brush 3 must break contact with eccentric B
just before Brush A makes contact with eccentric
A .  This must take place when crank Is just off
horizontal indirection of rotation.

FIG. 14. ADJUSTMENT OF ECCENTRICS

Continued on page 31 behind the 24 page RIKO catalogue
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FIG.  2 .  FLYWHEEL. Detoil )

Material - M i l d  Steel. 1/4'

This close-up view of the solenoid coils
shows how the terminal connections and
solenoid brackets are fixed in place. Note
the use of plastic sleeving over the coils.

FiG. 4 .  SA5E. Dt ioi l  2 .

y>6-

T"
V4"

I

s/a-

t -
7/16*

2.3/4' r - ■

1

I
1,1/2-

The two eccentrics can be seen here
mounted on the crankshaft. If you can-
not find a suitable flywheel a local
engineering shop can machine one up.

the first. The solenoid is built as an entirely separate
unit, complete with fixing brackets and terminal block.
This can then be used for other models or experiments
—such as an Old Time Beam Engine. Note that all
coil ends are brought out to the terminal block.

The contact strips are bent as shown and are made
of spring brass or brass shim. Provision is made to
renew these by soldering replacements to the tin plate
holders. Due to the relatively high current, scraping
action and high speed rotation the contacts may re-
quire replacement after several hours running.

engine, it’s now ready for the test bed ! Check to
see that it runs freely, and you should be able to
produce easy rotation of the flywheel by pushing and
pulling the end of the piston rod to and fro. Make
sure all bolts are tight except of course the pivot bolts
at each end of the connecting rod.

Next you must adjust the eccentrics, this is clearly
shown in the drawing. Oil all bearings and sliding
parts with a little light oil and apply a thin film of
grease or vaseline to the contact brushes.

Now wire up to a 15 volt AC or DC supply, switch
on and the engine should rotate, gradually building
up speed. If the engine does not rotate but only hums
give the flywheel a helping turn, and away she goes.

Setting to work
Now that you have completely assembled your

Dr i l l  1/8"'
clear

IIH J
| V 3/16”  |

F IG .  3 .  ECCENTRIC. Detai l  3 .

2 off required
Mater ial  - Duralamin or Brass
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CHRISTMAS I
SHOPPING IDEAS J
FOR THE MODELLER*

\gf g f gr gt gf g? gf- g f  gt gr  gf  g f  g f  gf  g r  gf \
“ MATCHBOX ” Motorway

The producers of “ MATCHBOX **models, Lcsney Products, have introducedan economical method of motorisingyour “ MATCHBOX ” cars. This is asimple attachment, costing only id . ,which fits onto the bottom of the model.The  Motorway’s big advantage is thatthere are no troublesome electrical con-tacts under the track sections. The onlyelectrical connections are from the handcontrollers to the batteries or trans-formers, and from the track back to thetransformers.
As batteries can be used, children canplay safely out of doors without fear ofdamp grass or electric shocks. Themodels can be raced against one anotheror in opposing lines of traffic.The track itself, or the " MATCH-BOX ” Flyover as it is called, builds upinto a figure of 8 and consists of 13 ft.of track complete with bridge and itssupports, two hand controllers, i o  drivepins and snekers, two spiral drive units,an instruction book plus two ** MATCH-BOX ” models all costing 95/- .  Anextension kit is also to be marketed allow-ing 16 different track layouts to be built.Further more, this Motorway concept isto be backed up with an adequate sparesservice.

The Duesenberg Town Car by
.Monogram

The chosen car for the well-to-dopeople in the 1930*8 was the Duesenberg,of which the most elegant was theMurphy- bodied Town Car, Monogramhas reproduced all the feeling and detailof this famous motorcar in their latestC’assic Series kit, costing 46/-.Monogram *s 1 : 24 scale model of theDuesenberg Town Car is made up of143 highly detailed parts in black, white,clear and chrome. The model has a re-movable bonnet which reveals a 320 h.p.straight eight engine and supercharger.The car’s interior, chassis, etc., arerealisticaly detailed, even down to thewhitewall tyres which are moulded inwhite and so do not require painting.The body work is finished in gloss black,with Wack simulated leather top andinterior.

Airfix H.M.S. Fearless in 50 ft. :
1 in. Scale. Price 5/2d.

H.M.S.  Fearless, launched in Decem-ber 1963. is* along with her sister shipIntrepid, the largest British naval vesselto be designed and built since WorldWar I I .  I t  is equipped to transport andland Army units and to act as floatingheadquarters during amphibious oper-Itions.
The kit, which, when built, measuresjust over 10 inches long, has two heli-copters, six landing craft (4 L.C.A.s and2 L.C.M.s), motor whaler and motorcutter, dinghys and life rafts.The ship itself has floodlights, SeaCat launchers and 40 m.m. guns. Alsothe stern ramp can be raised and loweredas can the forward and midships gang-ways.
Inclusive of all this are full assemblyand painting instructions, transfers anddisplay stands.Corgi’s Chitty Chitty Bang

Price 22  6d.
The latest and most delightfulfrom Corgi is the star fromBroccoli’s film * Chitty ChittyBang ’.
At first sight the car looks remarkablylike a gentleman’s 4/5 seater touringcarriage that was common in the early* twenties ’ .  But on close inspection, onefinds hidden beneath the running boards,a pair of wings which are automaticallyopened with a touch of the handbrake.A’so, at the front and rear of the carcan be found stabilisers, which aremanually operated,
‘ Chitty ’, measuring 6f inches overall,is graced with an array of shining in-struments. These include a pair ofgleaming brass Marchal head-lamps, anoval brass radiator, a polished aluminiumbonnet retained by a Brooklands safetystrap, and four outside exhaust pipes.On either side of the brass-bound wind-screen are jewelled sidelamps. A sparetyre, which awaits use, and a snaketubular horn are fitted on the off-side.The upholstery is of course padded andthe instruments’ panel is silver plated.This is idea! as an ornament for ashelf but not, we think, as a child’stoy as it is rather delicate for roughhandling.

Bang.

release
A. R .

Bang

The T’rantula by Monogram
The T’rantula is one of a series of" Fun Cars ” which includes the BeerWagon, Garbage Truck and Red Baron,all costing 30/gd.
Except for the Model * T * radiator,shell gas tank and motometer, theT’rantula (a representation of a dragster)is completely up-to-date with a highlydetailed 427 SOHC Ford engine featur-ing a split G.M.C.  supercharger. Theexhaust heads are shaped like spiderlegs and the spoiler at the front is de-signed like a pair of spider pincers. Themodel is moulded in “ spider green ”with many chrome parts. A'so inducedin the kit is a i l  inch Tarantula spiderand pin back. The spider can be dis-played with the model or worn on thelapel or as a tie tack.
This 1 : 24 sca’e model can be dis-played in either wheelie position with thefront wheels off the ground or ““’***four-panel, blossomed chute in

with the
position.

The Jet King Blowtorch
The Walter Kidde Company ___  __brought out an amazing mulri-nurposeToo1 called the Jet King Blowtorch.This fantastic little tool solders, brazes,fixes leaks and wiring, plumbing, lightsfires and countless other jobs. Poweredby a gas fi’led cartridge, the Blowtorchfits lightly into the hand enabling finger-tip control to reach those normaT!y in-accessible places with precision and case.There is both a blowtorch (which

Ltd. has

It

i

Top right: The Lesney Products Motor-way disniaved in the basic layout. The“ MATCHBOX ” cars are motorised bythe use of a simple attachment costinn Id.Above left: Corel’s Chitty Chitty BaneRang shown in full flight with its wingssnread out. Left: The sleek DuesenbergTown Car by Monogram, which is madetin of 143 highly detailed parts in Wack,white, clear and chrome plated plastic.

meccanoindex.co.uk



33 January 1969

•develops a pinpoint flame of 3,500 de-
grees) and soldering attachment, which
allows delicate and intricate soldering
jobs to be carried out. Two gas car-
tridges arc included with the display
pack, each charger giving approximately
45 minutes continuous burning.

Bull instructions for use are printed
on the icversc side of the display pack.
The cost of this worthwhile little gadget,
which incidentally should be a part of
every handyman’s Tool kit, is only 35/--
Eaglc’s Non-slip Rulers

One of the most popular precision
rulers on the continent has been in-
troduced to the United Kingdom by the
Eagle Pencil Company Limited.

Linex Super Rulers, as they are called,
arc made from clear acrylic plastic. Their
unique and most useful feature is their
non-slip property which is achieved by
rubber strips which arc countersunk
on the underside of die rulers.

The rulers are available in four sizes:
8 inch, 12 inch, 16 inch and 20 meh.
The 8 inch and 12 inch rulers have one
rubber strip and one acrylic rib. The
acrylic rib enables the ruler to be slid
along without leaving the paper. The
16 inch and 20 inch lengths have, how-
ever, 2 rubber strips which allow a
firmer grip that is necessary with these
lengths.

Linex Super Rulers are fully bevelled
and have both metric and inch (to 1/16)
measurements. The prices are: 8 in.—
5/6d. ;  12 in.—8/od.; 16 in.—it /7d.»
and 20 in.— t5/3d.

Corgi’s Chevrolet SS  350 Camaro.
Price 9/0d.

The latest Corgi model to be released
■with the Golden Jacks wheel-changing
system is the Chevrolet SS  350 Camaro.
Very much a sportsman’s car, the
Camarc’s special features include con-
cealed headlights and air intakes in the
bonnet to feed the 4-barrel carburetter
of the 295 h.p. V-8 engine.

Both these details are reproduced in
the model. The headlight covers
operated by levers mounted below the
front bumper and the air intakes are
silver plated.

The nose of the car is emphasised by
a black stripe, known to Chevrolet owners
as a “ front accent band The detach-
able black hood, which incorporates the
rear window, attaches neatly to the top
of the windscreen and the luggage shelf
behind the rear seats.

Two opening doors are provided to
give easy access to the tipping front scats,
also silver plated gear lever and, of
course, the Golden Jacks.

“ Fighting Planes of the T hirties ”
by Monogram

Monogram has announced the addition
of three unique bi -planes to their line of
1 : 72 scale military aircraft.

These three aircraft, the Curtiss Hawk
P-6E, the Boeing F4B-4 and the Curtiss
Goshawk, are probably the most famous
planes flown by the U.S. during the
1930’s.

1'he Curtiss Hawk was the last of a
series of planes that once Hew in the
Schneider Trophy races. Used by the
Army Air Corps, it carried two .30
calibre machine guns and had a maximum
speed of 198 m.p.h.

The Boeing F4B-4 was the last bi-
plane built by Boeing and was used by
the Navy until shortly before World
War I I .  Its armament was two .30
calibre machine guns, and had a top
speed of 184 m.p.h.

The Curtiss Goshawk served in the
famous “ High Hat ” squadron aboard
the carrier U.S.S. Saratoga from 1933
to 193». With a wing-span of only 31
feet, the Goshawk had a lop speed of
19S m.p.h. Its armament consisted of
two .30 calibre machine guns and a 500
lb. bomb.

Each of these three Monogram bi-
planes have their wing struts and main
landing gear moulded complete with the
fuselage halves for ease of assembly and
alignment of parts. All of these kits
are complete with detailed pilot figure,
colourful decals and display stand.

As well as buying these individual kits,
Monogram has created a 3-in-i combin-
ation kit of these planes called ** Fight-
ing Planes of the Thirties ” .

are

The Boeing S.S.T. by Monogram
Boeing’s S .S .T.  supersonic jet, the

most talked about aeroplane of the de-
cade, has been made into a i : 400
scale kit by Monogram. Based on the
latest Boeing specifications. Monogram’s
S.S.T.  kit is the only one to feature the
forward stabilising canard wings just aft
of the cockpit and the new elongated
tail.

Monogram has. in close co-operation
with United Air Lines, designed the
decal markings after the S .S .T.’3 that
United will fly in the mid-1970’s.

As expected from a Monogram kit.
there is a high degree of detailing. Also
featured in the model is a sculptured
display stand and movable main wings to
resemble both low speed and high speed
configurations.
Top left: The Walter Kidde Jet King
Blowtorch which has a soldering attach-
ment, is the multi-purpose tool for every
handyman. Above: The Curtiss Hawk
l’-6E, the Boeing F4B-4 and the Curtiss
Goshawk by Monogram, each costing
10/1 Id .  Bottom left: The three new
Oberg files used for working plastic,
wood, and metal. Below: All four sizes
of the I.inex Super Rulers, describing

their non-slip qualities.

Oberg Files
New from the Oberg range are three

files specifically designed to make filing
easier. Each file has a course side, for
fast and easy cutting, and a fine side for
making a smooth finish. A specially de-
signed plastic handle is bonded to the
file for life and fits comfortably in the
hand of the user.

The file at the top of the picture is
specially for working with laminated
plastics and costs 8/6d.  The middle one
is primarily for woodworking and costs
7/6d.,  and finally the bottom one which
is intended for use with metal also costs
7/6d .

We have used all three files extensively
on model making and household
and find them most satisfactory,
plastic handle is very comfortable, and
the blades remain sharp even after con-
stant use.

tasks,
The

meccanoindex.co.uk



MECCANO
Magazine

34

Model Builders of Distinction
by Spanner

Below: Doug McHard of Meccano Ltd. talking to Leslie
Dougal about his portable electric Astronomical Clock. This
is a masterpiece, keeping as perfect a time as A.C. mains will
allow. Not only docs it show local time by the main hands,
but it also incorporates separate dials showing Greenwich
Mean Time, the phases of the moon and the state of the tide.

In addition, it strikes the hour and half-hour and includes a
special “ night cord *' which, when pulled, causes the clock
to strike the nearest hour. (That’s for people who wake up
in the night and don’t want to put the light on to find out
the time !) Some idea of the intricate mechanism inside the

Clock can be obtained from the close-up view, below left.

KM

I "kN SEPTEMBER 28th, I was privileged, together
with John Franklin, our Editor, and Doug.

McHard, Marketing Manager of Meccano Ltd., to
attend the First Annual General Meeting of the
Midlands Meccano Guild, held in the St. John’s
Ambulance Brigade Hall at Stratford-upon-Avon,
Warwickshire. Although we have mentioned the
Midlands Meccano Guild in the M.M. on several
occasions, this was the first time I had actually attended
one of its functions or met any of its members, other
than the hard-working Guild Secretary, Mr. Bert Love
of Birmingham. Looking back, I can truthfully say I
was delighted that my colleagues and myself accepted
the Guild’s invitation to go along. We had a thoroughly
enjoyable day, met a host of interesting people, were
well-fed by a team of top-flight caterers (co-opted
wives of Guild members I) and, perhaps most important
from my point of view, had the opportunity to study
a vast selection of Meccano models built by members
and transported—over considerable distances in some
cases—to Stratford to be exhibited.

“ Interest ”— this is the word which typifies the
Midlands Meccano Guild. All its members or, at
least, all those whom I met at Stratford, are keenly
interested in the Meccano system. They show a
genuine interest in Meccano models of all types and
they are, of course, deeply interested in their own
Guild. Judging from the models on display at the
Meeting, they are also expert model-builders. In fact,
I was amazed not only by the wide variety of models
exhibited, but also by the skill with which they had
been built, as well as by the engineering problems that
had been met and ingeniously overcome.

Some of the photographs we took at the meeting are
reproduced on these pages, but these show only a few
of the many models that were present. One of those
which is not shown was a model of a 1903 Tram as
used early this century by Bradford City Tramways.
This was of special interest to me as it was built
from building instructions I wrote for the June and
July 1968 issues of the M.M. and it proved that our
building instructions can at least be followed.

You may be wondering why this should be of
concern, yet the fact is that, while I must have described
literally thousands of models for the M.M., hardly
any readers have ever let me know’ that they have
successfully built a model from the details given. Mind
you, hardly anyone has ever written to say that they
were not able to build a model, either !

At this point I should mention other worthy models
not illustrated, but to do so would require far more
space than I have available. Just about every other
model displayed at the Meeting falls into the “ worthy ”
category and so, as it would not be fair to mention some
and not others, I must content myself with congratu-
lating all exhibiting members of the Midlands Meccano
Guild on their—take it from me—excellent construc-
tions and with apologising to those deserving members
we have been unable to mention.

meccanoindex.co.uk



January  196935

One  of  t he  s ta r  a t t rac t ions of  the  M id lands
Meccano Gu i l d  A .G .M.  was a G ian t  B lock -
se t t i ng  C rane  bu i l t  by  Denn is  Perk ins  of
Rugby.  A mod i f i ed  and  much - improved
ve rs ion  of  t he  mode l  featured i n  pre-war
Supe r  Mode l  Leaflet No .  4, i t  r ea l l y  is
eno rmous  w i t h  a boom we l l  ove r  5 ft. i n
l eng th  and  a d r i ve  a r rangemen t  wh i ch
enables i t  to  cor rec t l y  per form a l l  t he
movemen ts  ca r r i ed  ou t  by  t he  fu l l -s ize
proto type.  Denn is  is  show ing  t he  Ed i t o r
one  o f  t he  mode l ’ s  many  po in t s  of  i n te res t .

Wh i l e  t he  M id lands  Meccano Gu i l d  w i l l  no t
accept ,  for  d isp lay,  mode l s  bu i l t  beneath  a
ce r ta in  cons t ruc t i ona l  s tandard ,  they  do
no t  p roh ib i t  Ou t f i t  mode l s  o r  even Manua l
mode ls .  He re  we  see Gu i l d  Secretary ,  Be r t
Love w i th  a sp lend id  l i t t l e  t ram p roduced
f rom the  con ten ts  o f  t he  Jun io r  Power
Dr i ve  Set .  The  mode l  is  f u l l y  ope ra t i ona l ,
d raw ing  i t s  power  f rom an  overhead  e l ec t r i -
f ied w i re .  The  w i re ,  o f  course,  as we l l  as i t s
suppor t s  and  t he  ra i l s ,  is  no t  i n  t he  Out f i t .

S team-powered mach ines  have a lways  been
popu la r  w i t h  mode l -bu i l de rs .  A l f  H ind -
marsh  based h is  3 ft. l ong  Steam P lough ing
Engine mode l  on  a 19th cen tu ry  p ro to type
and  descr ibed how engines of  tha t  pe r i od
had the  ma in  d r i v i ng  wheels  and  f lywheel  a t
t he  smoke  box  end  o f  t he  bo i l e r ,  be ing  s teer-
ed  f rom the  f i re-box end.  They  i nco rpo ra ted
two la rge  powered  cab le  d rums ,  t he  p lough-
i ng  imp lemen t  be ing  s lung f rom a cab le
wh i ch  ran f rom one  d rum,  round  a pu l l ey
s i tua ted  at  the  oppos i te  s ide of  the  f i e ld
to t he  engine,  and  back to  t he  o the r  d rum.

1
■

The  beau t i f u l  and  h igh l y  de ta i l ed  t rac t ion
eng ine  on  t he  r i gh t  was const ruc ted  by
Denn is  Perk ins .  Th i s  mode l  d rew  special
a t ten t ion  because of  t he  i n t r i ca te  de ta i l
and  a l l  o f  t he  brass par ts  be ing  we l l  po l ished.
Th i s  mode l  moved  very  rea l i s t i ca l l y  and
was on l y  one  o f  Dennis ’s exh ib i t s  at  t he
Gu i l d  mee t i ng .  Ou r  pho tog raph  a t  t he  top
of  t h i s  page shows Dennis’s o the r  mode l—
the  G ian t  B lockse t t ing  Crane  Super  Mode l .
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MECCANO
ELECTRIC
PENDULUM
CLOCK
by L. R. Dougal, M.T.A.I.

South Kensington Science Museum, while a first class
reproduction was displayed recently at the Chichester
Model Engineering Exhibition.

An article on electric pendulum clocks appeared in
the Meccano Magazine early in 1925 when the method
of operation of the Hipp clock was explained in detail,
but it was not until 1935 that the first Meccano Clock
operating on the Hipp system was shown to be possible.
Since then, Hipp-t\T>e clocks in Meccano have appeared,
although not too frequently, and I have myself produced
the example featured in the accompanying illustrations.
Relatively few parts are required to build the model,
but some care is needed in its construction and
adjustment.

The base is built up on a 6 in. Circular Plate 1,
towards the edge of which four Threaded Bosses are
attached by Angle Brackets. Four 1 in. Pulleys with
Motor Tyres are secured, one each, on four 1 in.
Screwed Rods held in the Threaded Bosses by Grub
Screws, these four Pulleys forming the feet of the
Clock and serving to level it. A Hub Disc 2 is now
completely filled in by 2 A x i l  in. Flexible Plates, then,
to the underside of the resulting construction, three
Bush Wheels are fixed, one at the centre and two at
positions immediately below the two front pillars, as
shown in the illustrations. Three 8 in. Rods 3 are
clamped in the bosses of the Bush Wheels, each front
Rod being fitted with a f in. Flanged Wheel 4, a

Chimney Adaptor 5, a A in. Pulley without boss 6 and
a Short Coupling 7. At their upper ends, these front
Rods are fitted with Worms for decoration purposes.

Next, two Elektrikit Cylindrical Coils 8, fitted with
Cores, are bolted to a lA in. Insulating Flat Girder 9
and the whole assembly is secured to Hub Disc 2 as
shown, a Collar on the shank of each securing Bolt
acting as a spacer.

At this point, the Hub  Disc is clamped to the Circular
Plate by four i in. Bolts 10, then seven Formed Slotted
Strips 11 are bolted together and fitted loosely round
the Pulleys to mask the feet and so give a better
appearance.

In  the case of the gear train, the front and back
plates providing the Rod mountings are identical, each
consisting of a 2 j x 2 A in. Flat Plate 12 extended by
a 1 4 x 1 A in. Flat Plate 13. The lower corners of
Plates 12 are joined by a unit 14 consisting of a Coupling
in which an Adaptor for Screwed Rods is held. Note
that the front Plate is attached by a Bolt passed through
the Plate into the Coupling where it is held by the
Coupling’s Grub Screw. At the top, the Plates are
joined by a 2 in. Screwed Rod 15 and by a Double
Bent Strip 16, overlayed by a i£ in. Strip, both being
attached to the Plates by Angle Brackets. The Plates
are now fitted to the pillars, the front pillars being
inserted into die Couplings of units 14, while the centre
pillar is fitted with a Rod and Strip Connector 17,
bolted to rear Plate 12.

Next to be attached is the pendulum support 18
which consists of two Angle Brackets held by two i j  in.
Bolts locked to the top of rear Flat Plate 13. The
pendulum is supported by a pendulum spring supplied
by a small piece of razor blade a little over an inch in
length. This pendulum spring is carefully produced
by clamping a razor blade between two 2 A in. Strips
and removing both cutting edges with a pair of pliers.

TWRING THE first half of the nineteenth century
U clock-makers began to turn their attention to the
electric clock and many electrically-driven pendulum
clocks were produced. A very simple electric clock
was devised by Hipp in 1842 and, by the middle of
the century, these were being produced commercially
at Neuchatel to grace the mantelpieces of the Victorian
era. Very few indeed of these interesting timepieces
remain, but an excellent example can be seen at the

A general rear view of Mr. Dougal’g Pendulum Clock. Note,
the interference suppressor shown at X is not essential.
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The ends of the blade are removed in a similar manner X
The gear train itself is now produced. Mounted on a

2 in. Rod 19, journalled as shown in Flat Plates 13, are
a Ratchet Wheel 20, boss outwards, a Worm Gear 21
and a Collar. The Worm engages with a 57-tecth
Gear 22 on a lA in. Rod mounted in Double Rent
Strip 16 and its 1A in. Strip. This Rod also carries a
| in. Contrate Wheel 23 which meshes with a | in.
Pinion 24 on a 2 in. Rod also carrying a in. Pinion
25, this latter Pinion engaging with a loose 60-teeth
Gear on the minute hand shaft which is a 2 A in. Rod
carrying at its rear end a f in. Pinion 26 and, at the
front end, a 57-teeth Gear 27, loosely mounted. A
Collar on the end of the minute hand shaft is separated
from loose Gear 27 by a Washer. Note that the 60-teeth
Gear on the minute hand shaft is held between a Collar
and a 1 in. Pulley with Motor Tyre, thus providing a
simple clutch.

In  mesh with Pinion 26 is a 50-teeth Gear on a 2 in.
Rod also carrying a 1 in. Gear. This Gear engages with
a similar 1 in. Gear 28 on another 2 in. Rod that carries
a in. Pinion which engages with a second 50-teeth
Gear 29 on a Rod carrying a A in. Pinion 30. This last
Pinion engages with Gear Wheel 27 to complete the
12 :1  hour hand drive.

Four Reversed Angle Brackets are now bolted to
front Plate 12, than a simple cardboard face is fixed to
their free lugs with impact adhesive. Two hands are
cut from stiff card, the hour hand being fixed to the
boss of Gear Wheel 27 and the minute hand to the
back of a Collar holding the Gear in place, impact
adhesive again being used in both cases.

At this stage, the electrical connections should be

made. Coils 8 are connected in series, one lead going
4 to the source of supply, the other being taken up the
central pillar to an Elektrikit I in. Wiper Arm 31,
insulated from the frame and projecting towards the
back of the clock. The model illustrated uses some
pre-war Meccano electrical parts, but Elektrikit parts

, are easily substituted. A 2 in. Bent Wiper Arm 32 is
now fitted to a 1 x 1 in. Angle Bracket, earthed to the
frame of the clock, the other side of the source of
supply also being connected to the frame.

The pendulum consists of a 5 in. Rod 33, connected
to a 2 in. Screwed Rod 34 by means of a Threaded
Boss and Rod Socket. The pendulum bob is a 2 A in.
Cylinder 35 fitted with i |  in. Flanged Wheels. A
sheet of lead is formed into a sleeve and slipped inside
the Cylinder before fitting, care being taken to ensure

*that the whole bob runs freely on the pendulum. The
bob can be raised and lowered by means of a Threaded
Boss mounted on Screwed Rod 34. Mounted on the
lower end of the pendulum is an armature built up
from three i l  in. Strips 36 fixed with lock-nuts to
Screwed Rod 34. The air gap between the armature
and the Cores should be as small as possible.

At its upper end, the pendulum is now fitted with
three Collars and an End Bearing 37, the latter being
bolted to the earlier-mentioned pendulum spring, the
other end of which is clamped between Angle Brackets
18 with Washers being used for packing purposes.
Screwed into one threaded bore of each of the two
upper Collars on the pendulum is a Long Threaded
Pin on the end of which a Collar is mounted. In  one
case, this Collar is fitted with a Small Threaded Pin 38
upon which Washers are placed to balance the pendulum,

A small but accurate electrically-driven
Pendulum Clock, working on the Hipp
system, designed and built by L. R.

Dougal M.T.A.I.

Another view of the Clock showing con-
struction of the base and elevated

mechanism supports.
This overall view of the model clearly
shows its comparatively simple con-

struction.
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while, in the other case, the Collar is fitted with a
second Long Threaded Pin 39, to which a Rod and
Strip Connector is attached. A thin “ L ’’-shaped piece
of wire is attached by a lock-nut to this Rod and Strip
Connector to rest on the upper teeth of Ratchet Wheel
20. Thus, when the pendulum is vibrating, the Ratchet
Wheel is advanced tooth by tooth.

Another Rod and Strip Connector 40 is loosely fitted
to the lower of the three Collars at the top of the
pendulum and, in it, is fixed a small length of Axle
Rod brought to a sharp edge with a file. A small piece
of Flexible Plate | in. long by ] in. wide is formed into
a “ bridge ”41  and bolted to 2 in. Bent Wiper Arm 32,
then the Collar carrying the Rod and Strip Connector
with its sharpened Rod is lowered until the Rod rests
on one side or the other of the bridge. (A Centre Fork
could be substituted for the sharpened Rod, if available.)

The whole clock is now levelled fore and aft and side
to side using a spirit level. With the pendulum at rest,
the armature should be in the position shown in the
illustrations. When the pendulum is swung, the
sharpened Rod should travel backwards and forwards
over bridge 41 and, as the amplitude of the swing
decreases, the time will arrive when the Rod fails to
clear the bridge, but rests on top. On its return beat,
the pendulum will cause the Rod to press downwards
on the bridge, closing the contacts, energising the
solenoids and attracting the armature. As the pendulum
passes dead centre, the contacts should open and this
action must take place before the armature reaches the
edge of the solenoid Cores.

Being mounted on the Insulating Flat Girders, the
solenoids are capable of slight adjustment as they are
fixed to Hub Disc 2 by the centre elongated hole. The
sharpened Rod can also be adjusted by rotating the
Collar slightly one way or the other and the Clock is
re-levelled by adjusting the feet until satisfactory
operation is achieved.

The Clock will operate from an A.C. or D.C. source
of between 6 and 9 volts, although A.C. voltages of
up to 13 volts arc quite permissible. Once adjusted,
the Clock is most reliable, will keep excellent time and
call for no attention. The Clock shown in the illus-
trations has now been operating for more than 18
months. A spark quench circuit (suppressor), consisting
of a condenser and resistor have been incorporated,
but this is a refinement which is not altogether essential.

In  one of the photographs you will see the model
enclosed in a transparent case. This was simply made
from double glazing clear plastic which can be bought
at most ironmongers. A tube is formed and joined
with Sellotape, then bolted to a Circular Girder, also
fitted with a disc of clear plastic. The case, of course,
serves to keep out the dust and moisture present in the
atmosphere, thus greatly increasing the life of die Clock.

A close-up view of the* drive gearing and pendulum connection.

Another close-up view of the Clock showing the initial drive
gearing and the electrical contacts controlling the solenoids.
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PARTS REQUIRED

| _6 1 __26c 2—72 2—164
4—6a 2—27 2—74 1 — 166
7—12 2—27a 2—81 2— 173a
| _ 1 2a 1—27d 4—82 I — 179
3—1 3a 1—29 4— III 8—188
1 1 5 2—31 4— I l l a 3—212
| — | fta. 3—32 2— Hid 7—215
6—17 82— 37a 1—216
1 — 18a 60—37b 3—1 15a 1—502
2—20 60—38 1 — 118 2—542
3—20 b 1—45 4—125 1—508
5—22 12—59 5— 142c 2—522
2—23 2—63 1 — 143 2—528
3—25 2—62a 1—146 1—531
1—26 6—64 1 — 148 1—533
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On Stamps
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by James A.  Mackay

A J ARTIN LUTHER KING was born in Atlanta,
' 1  Georgia, on January, 15th 1929 of a familiy in

comparatively easy circumstances. His father was a
Baptist clergyman and his mother was a school-teacher.
He was educated at Morehouse College and Crozer
Theological Seminary and, following a post-graduate
course at Boston University, was awarded a doctorate
of philosophy. He spent some time in India where
the life and teachings of Mahatma Gandhi made a
profound impression on him.

In 1954 he was appointed pastor of the Baptist
Church in Montgomery, Alabama, a town in which the
Negro population were virtually denied basic human
rights. He soon became involved in local politics and
organised a Social and Political Action Committee with
a view to inducing his parishioners to take an interest
in the problems of die Community. The following
year he began his long, yet pacific, struggle for “ the
peaceful conquest of the right of living as human beings,”
as he put it. He  organised a boycott of Montgomery’s
segregated buses and, after 382 days, the civic authorities
gave way. Overnight Dr.  Martin Luther King was
hailed as a hero by American Negroes.

His next move was to organise “s i t - ins”—non-
violent demonstrations and the peaceful, though
systematic, occupation of establishements resorting to
racial segregation. Marches and demonstrations went
on successively, culminating in the great Civil Rights
demonstration of August 28th 1963 when a quarter of
a million people including 60,000 whites, gathered in
front of the Lincoln Memorial in Washington. Dr.
King delivered his most memorable speech, stating,
“ I dreamed that my four children shall live in a country
where they will no longer be judged according to the
colour of their skins, but according to their deserts;
that one day the sons of former slaves and former
enslavers shall sit together at the same table, fraternally.”

Later in the same year the United States Congress
passed the first law concerning Civil Rights and on
December 10th Martin Luther King was awarded the
Nobel Peace Prize—the youngest man ever to receive
it. In his speech of acceptance he said, “ Non-violence
is a weapon unprecedented in history, that cuts without
wounding, and ennobles the man using it ,”

The Civil Rights Act of 1964, however, proved to
be insufficient to improve the lot of the Negroes and
other under-privileged sections of the American com-
munity In 1966 he took his crusade for racial equality
to the North On July 10th he marched at the head of
a procession to the Chicago City Hall where, in the
manner of his illustrious namesake, Dr.  Martin
Luther, at Wittenberg 450 years earlier, he nailed to the
door his demands for housing, welfare, education and
jobs reforms.

At the end of 1967 he announced that he was pre-

paring for a mammoth Civil Disobedience Campaign
to oblige Congress to ensure work and a steady income
for all. By his moderation, Dr. King was beginning to
alienate the Black Power extremists, but he had also
incurred the hatred of fanatical racists and he knew
that, sooner or later, an attempt would be made on his
life. In a speech at Memphis Tennessee on April 4th
1968 he said, “ Like everyone I would like to have a
long life, but this matter does not disturb me much.
I want to be the instrument of the Will of Providence
who has allowed me to climb up the mountain. From
that height I have seen the Promised Land. I t  may be
that I shall not be able to reach it with you, but I want
you to know that our black people shall reach the
Promised Land. That is what makes me happy, and
causes that I fear nothing.” A few hours later, at  6 p.m.,
he was shot down by a sniper outside his hotel and died
shortly afterwards.

At his funeral thousands lined the streets to pay
their last respects to this man of peace and many of
the world’s leaders were among those who escorted
the coffin, on a humble mule-cart, to its burial place.
Among those present was Senator Robert Kennedy,
a prominent Civil Rights worker, who was soon to die
by an assassin’s bullet himself.

World reaction to Dr. King’s murder was dramatic
and spontaneous. Many of the emergent nations of
Africa and Asia have issued stamps in the past few
months, ironically publicising Human Rights Year,
but also honouring the memory of Martin Luther King.
Perhaps the finest of these stamps was the too frs.
recess-printed in black, which was issued on July 29til
by Rwanda. The stamp is printed in a miniature
sheet containing, in French, a famous quotation from
one of Dr.  King’s speeches, “ A man who isn’t ready
to die for something, is not capable of living.”

Several countries in the British Commonwealth
have issued stamps bearing his portrait. They range
from India and Nigeria to Western Samoa. In the
West Indies straightforward portrait stamps were
released by St. Lucia and St. Kitts-Nevis. The three
stamps from the Turks and Caicos Islands show a
procession, with banners headed 4 4 Work,” “ Freedom ”
and “ Justice,” with King’s portrait in the foreground.
The two stamps of the Virgin Islands depict a Bible,
with a knight’s sword and gauntlet, as well as his
portrait. St. Vincent’s three stamps feature a profile
of Dr .  King, with a view of Negro cotton-pickers in
the background.
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contact, by an electronic navigation system smaller
than the drawer of a filing cabinet and about the same
weight as a standard electric typewriter.

Each 747 delivered to an airline will cost about
$20,000,000, or £8,330,000, and a lot of people must
wonder if any aeroplane is worth that much. The
answer must be “ Yes ” ,  or Pan American would not
have been so eager to be first in the queue with an
order for 25; nor would B.O.A.C. have asked the
British government for permission to buy eleven at a
time when we are so short of dollars.

The reason why 26 airlines have so far put down
deposits on a total of 157 Boeing 747s was well summed
up by Pan American’s former chairman, Juan Trippe,
when he said that he expected each of his company’s
747s to carry annually four times as many passengers
across the Atlantic as did that great ocean liner the
Queen Mary. I t  is a measure of the work being done
by airlines today that Pan Am requires an initial fleet
of 747s equivalent, on this basis, to too Queen Marys.

Up  to 490 passengers can be carried by a single 747;
in addition, the below-deck holds are big enough to
accommodate about 38 tons of baggage and freight,
equivalent to 3,400 average pieces of luggage—all of
which can be loaded or unloaded in under seven
minutes. More usually, the 747 will be equipped to
carry 363 passengers, made up  of 57 first class and 306
economy class, with a separate eight-seat lounge.

Passengers will board the 747 through five double-
width doors on each side of the fuselage. From the main
cabin, a spiral staircase leads to the upper deck, at
the front of which is the flight deck for a crew of three
or four. All kinds of bright ideas have been put forward
for utilising the space on the upper deck aft of the crew
accommodation. There is room for one or two private
staterooms, with beds, or a “flying boardroom” for
businessmen, or for the kind of office found on a ship,
in which officials can check passports and other docu-
ments during the journey to save time at the destination.

This is only a start, for there is so much room on the
main deck that some airlines are already investigating
the possibility of installing a small cinema or theatre,
children’s playroom or super-luxury lounge. All these
things are possible in an aeroplane which is 231 ft. 4 in.
long, with a wingspan of 195 ft. 8 in. and loaded weight
of 710,000 lb. (317 tons).

Despite its huge size, the 747 can operate from
runways no longer than those needed by the present
generation of jet-liners and should be less noisy. I t
needs only the same number of flight crew to operate it
and will fly even faster than the big jets of today, with
a maximum cruising speed of about 625 m.p.h. Most
important of all from the airlines’ viewpoint, its operating
cost per seat-mile (the cost of flying the aircraft one
mile divided by the number of seats) will be about

THE JUMBOS
ARE COMING
by John W.  R. Taylor
IJOEING’S MODEL 747 “ jumbo jet ”, the largest
■D passenger airliner ever built, will begin its flight
trials round about the time that this issue of Meccano
Magazine is published. The target date of December 17
is the 65th anniversary of the first-ever powered aeroplane
flights, by Orville and Wilbur Wright. Like their frail
wood-and-canvas biplane, the 747 opens a completely
new chapter in man’s conquest of the air.

No existing factory was big enough to house it.
Before Boeing could begin to manufacture the prototype,
they had to cut down a pine forest at Everett in the State
of Washington, U.S.A., and erect the world’s largest
building on the site. The prototype began to take shape
within the 160 million cu. ft. workshops even before
they were finished, and was completed a mere 2 |  years
after Boeing decided to produce it.

The 747 is beautifully proportioned and so like die
707 in appearance that it is difficult to appreciate at
first glance just how big it is. The passenger cabin is
185 ft. long, which is more than i |  times die length of
the first of Orville Wright’s historic 1903 flights. Its
width of over 20 ft. permits ten-abreast seating without
making passengers feel like human sardines in a can,
because there are two aisles and the ceiling is as high
as that in the average modern house.

The four Pratt & Whitney JT9D-3 turbofan engines
that power the 747 are equally impressive. Each gives
43,500 lb. of thrust for take-off (more than twice the
output of the most powerful engines fitted in the 707),
and swallows two-thirds of a ton of air every second —
enough to fill all the rooms of a large, double-fronted
two-storey house. The air intakes of these engines are
so big that a tall man can stand inside them with room
to spare.

Such an aircraft is, inevitably, a statistician’s delight.
Seventy-five thousand design drawings were used to
produce the prototype, which contains 4$ million parts
if we include the rivets. There are well over 100 miles
of wire in a 747, and its tail is as high as a five-storey
building. Yet it can be guided automatically through any
weather to any point on Earth, with no outside radio
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At left: The giant An-22 as seen at the Paris Air Show.
Above: The huge Boeing 747 at its first public showing.

30 to 35 per cent lower than that of the latest 707.
This does not mean that all fares will drop by a

third when the 747s enter service. Fares are fixed by
international agreement and airlines unable to afford
747s would soon be put out of business if they had to
cut their fares to match those of operators who can
equip with “ jumbos ”♦ Initially, therefore, the
reductions may be limited to operations such as charter
flights and inclusive holiday flights, where the passenger
makes a single payment for his fare and hotel
accommodation.

If all goes according to plan—and there’s no reason
why it shouldn’t —Pan American should be able to
introduce 747s on their transatlantic routes in the
autumn of 1969. Air traffic controllers will be pleased,
because a single 747 will do the job of two present-day
jet-liners. This will relieve slightly the growing
congestion in the skies around major airports, which
has led to delays of several hours for aircraft waiting
their turn to land at places like John F. Kennedy
Airport, New York.

Does this mean that we shall see even bigger
“ jumbos ” within a few years ? The best answer is,
perhaps, that some airlines have already cancelled orders
for cargo-carrying versions of the 747 and are likely

to order instead a commercial version of the Lockheed
C-5A Galaxy, the largest aeroplane ever flown.

The prototype Galaxy made its first flight on June
30, 1968, and dwarfs even the 747, with a span of
222 ft. 8 i  in., length of 245 ft. 11 in. and take-off
weight of 764,500 lb. I t  carries over 118 tons of cargo
and, in addition to the usual rear loading doors, has a
unique upward-hinging ** vizor ” nose-door to speed
loading and unloading. A true double-decker, it can
fly over 7,000 miles with a reduced payload of 40 tons.
Its undercarriage consists of a four-wheel nose unit
and four separate main units, each with six wheels,
making a total of 28 wheels.

Russia’s biggest aeroplane at the moment is the
Antonov An-22 Antheus, spanning 211 ft. 4 in. and
189 ft. 7 in. long, with a loaded weight of 551,160 lb.
This makes it smaller than the 747 and Galaxy; never-
theless, one cannot help being impressed with the size
of an aeroplane which is entered via a door in the
undercarriage fairing !

Since Igor Sikorsky built the world’s first four-
engined aeroplane in Russia, in 1913, that country has
always been in the forefront in the design of giant
aircraft and there is no reason to believe that the An-22
will remain their largest for many more years.

The huge Lockheed C-5A Galaxy emerges [or the first time.
Note the unique nose doors and the size of spectators I
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LET’S GO AMERICAN ; SSr
RAILROAD MODELLING: Monaghan

Below: The Lakeside and Midland Railroad of H .  D .  S .  Clarke
(Macclesfield M.R.C.)* Picture shows a Tyco Big Six Switcher
hauling a load of empty mineral trucks along the lines through
typical mountain scenery. Scenery is a mixture of Cork Bark,

Plaster and Flock.

Below: A Rivarossi 0-8-0 Heavy Switcher shown on the layout
exhibited by Francis DcJLez of Sheffield. The  trees are made
from twisted wire and bristle, at a rough cost of Id. each I
Running track is Pcco, scenery is a mixture of plaster and tine

chippings.
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A VISITOR to any of the big railway exhibitions
**  held this year anywhere in the country will come
away with two things, (a) tired aching feet, (b) a firm
conviction that the American Railroad side of the
hobby is growing fast.

The reasons for this increasing interest are basically
threefold:—(i )  the single track working of the prototype
lends itself admirably to the modeller. (2) the challenge
of something different in Locomotives, Rolling stock,
Buildings and Scenery. (3) railroad scenes shown on
the cinema and television. One might add that the
very high quality of proprietary items available to the
modeller would make a valid fourth reason.

Certain Model Railway Clubs are almost wholly
‘ American ’s for example, the Capitol MRRC of
London and in the provinces the Blackpool & Fylde
MRC. Others such as the South London Club at
Norwood or the Sheffield Model Railway Enthusiasts
have very good American sections. If you are interested
in this subject why not see what a club has to offer ?
If there is nothing doing at the moment why not
start something ? There is nothing quite so infectious
as enthusiasm, except perhaps the Measles.

For someone starting off in this section of the hobby
there are a wealth of books and periodicals to do the
necessary researching into, and at the same time a
whole new railroad vocabulary to learn. Do not forget
your local library before you start to buy however.

There are a number of dealers who specialise
exclusively in railroad equipment, while the big model
mail order houses can also supply many of the enthusi-
asts needs. This is important became most items are
imported and cannot always be picked up from the
comer shop. Japan makes some really superb metal
kits of American Locomotives, indeed the larger ones
retail at well over a hundred pounds. But, you do not
have to start off with one in this price range, even the
poorest of us are well catered for (thank goodness).

Unless you have a big area for your layout some of
the larger Locomotives with a scale length of 15 in.
could be an embarrassment since obviously they are
going to need a fairly large radius to get round. For
this reason the beginner might well consider one or
other of the smaller switch engines available, perhaps
a Tyco Big Six switcher or a Lindberg SW7 Gen.
Motors Switcher, the choice is yours.

Have you thought of buying rolling stock second
hand ? I t  can save money and give you something to
work with at an early stage. One of the big advantages
of being in a model railway club is that you get to hear
about bargains and can swap and trade with the best
of ’em.

American Railroads are full of character, colour and
excitement, and there is still plenty of * Steam ’ left
for the enthusiast. Come on, how about it ? Let’s go
American Railroad Modelling.
Our heading on the opposite page shows a modified Tyco Big
Six Switcher passing an interesting piece of * real estate
Locomotive reconstructed by Arthur Brooks of the Altrincham

(Cheshire) Model Kail way Club.

At right, top: Part of the local freight depot of 1 Tuxedo
Junction * and the M ;dland Railroad operated by H.  D.  S .
Clarke of the Macclesfield M.R.C.  Picture show's numerous

and diverse colourful freight cars and strip lighting.

At right, centre: A scene on the Sheffield Model Railway
Enthusiasts * Indian River * line. A Ken Kidder Plantation
Tank engine is hauling a few box cars over a tine, well built

Trestle bridge built by Eric Slater.

At right: A camel back switcher heads out over a Trestle bridge
on the ‘ Indian River * layout of the Sheffield Model Railway
Enthusiasts. The  trestle bridge is scratch built, the Loco
and stock proprietary, the rock face a mixture of Cork Bark

and Plaster.
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Based on a between the Wars Brcguct
biplane, this simple Meccano model was
designed and built from a No, 3 Outfit by
our associate company in France. On
opposite page: Viewed from this angle, the
Meccano Breguet biplane presents an

appealing and reafcdc picture-

BIPLANE FROM FRANCE by Spanner
An overseas Meccano model bui l t  w i th  Out f i t  No .  3

i \ |ECCANOj AS a product, is completely British
J-’* having been invented by an Englishman and
manufactured in Liverpool since the very beginning of
its existence in the early nineteen-hundreds. This does
not mean, however, that Meccano has always been
made exclusively in Liverpool and nowhere else. On
the contrary, it has been produced in no  less than three
other countries around the world: by a subsidiary
company in America; by an associate company in
France and, under licence, by a separate company in
Spain. As far as America is concerned, the manu-
facturers, The Meccano Company Incorporated, went

out of existence in the 1920’3, but the French and
Spanish manufacturers are still very much in business.

Although the full standard Meccano range is produced
by our French associate company, the company operates
entirely independently of the Liverpool concern. The
two companies, however, co-operate fully with each
other and the model featured in this article is just one
example of such co-operation. Based on a between-
wars Breguet biplane, it was sent over to Liverpool
recently by Meccano-Tri-ang, as the French company
is now called, for possible publication as a No. 3 Outfit
model. As far as I am concerned, it is well worthy of
publication, especially as it captures more than a few
of the lines of a very/difficult original subject.
Below, left: This underside view shows construelion of the
lower wing. Below: A close up of the fin and tailplane
assembly as seen from beneath. Note the tailwheel construction.
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It  is best to begin construction with the fuselage, each
side of which consists of a x i |  in. Flexible Plate I ,
a 5 A x I J in. Flexible Plate 2 and a 2 J x 2 J in.
Flexible Plate 3. Bolted between Plates 3 at each side
is a 2 A x 21 in. Plastic Plate 4, extended by a 2J x
I J in. Plastic Plate 5, the joins between Plates 3 and 4
being overlaid in each case by a 2 j in. Strip 6. The nose
is completed by a vertically-mounted U-section Curved
Plate 7 bolted as shown between Plates 3. Plates 1 and
2 at each side are connected, as shown, by a 2 |  X i l
in. Plastic Plate 8 and a 2 J x 2 |  in Plastic Plate 9, and
also by a Fishplate attached to Plates 2 by Angle
Brackets held by Bolts 10.

At the rear of the fuselage, Plates 1 at each side are
joined directly together, the upper securing Bolt also
fixing a Semi-circular Plate in position to represent the
fin, while the lower securing Bolts hold two Angle
Brackets in place as well as a Fishplate, the latter angled
rearwards. Two 2 |  X i |  in. Triangular Flexible Plates
11, serving as the tailplanes, are bolted one to each of
the above-mentioned Angle Brackets and a j in. Washer
12 is lock-nutted to the Fishplate to act as the tail-
wheel. A machine gun is represented by a 2 in. Rod 13,
held by Spring Clips in the lugs of a Double Bracket
bolted to the top of Plastic Plate 9.

If everything has so far been correctly built, a space
should remain in the fuselage for the cockpit. Fixed
by Angle Brackets inside this space are two Flat
Trunnions 14 and 15, the former positioned at a slight
angle in the centre of the cockpit, and the latter mounted
vertically against Plate 4. Journalled in the apex hole
of Flat Trunnion 15 and in Plate 4 is a 4 I  in. compound
rod, built up from one 1 in. and one 3J in. Rod joined
by a Rod Connector 16 and held in place by a Spring
Clip and an 8-hole Bush Wheel. A 5 i  m* Strip 17 is
bolted across the Bush Wheel to serve as the propeller.

PARTS REQUIRED

2—1 2—22 2—48a 2—190
2—2 2—22a 2— 1 1 1 3—191JL— 1—24 2—125 2—192
2—10 3—35 2—126 2—193
1 — II 57—  37a 2—126* 2—  193a

10—12 55— 37b 2— 142c 1 — 199
2—16 17—38 2—155 1—213
1 — 17 38d 2—188 I __2 1 4
1 — 18a 1—40 2—189 1—221

Being a biplane, two wings are of course fitted to the
model. The upper wing consists of a 12 J x 2$ in.
compound flexible plate 18, obtained from two 5$ X
2 A in. Flexible Plates joined by a 4 I  x 2 |  in. Flexible
Plate. Both the leading and trailing edges of the wing
are strengthened by 12 A in. Strips 19, bolted to the
underside of the compound plate, bracing struts being
provided by two 2 |  x J in. Double Angle Strips 20
fixed between the fuselage and front Strip 19. Two
1 in. Pulleys without boss, each carrying a Rubber
Ring, arc bolted to the top of the wing to represent
identification roundels.

The lower wing consists of two 4¼ x 2 A in. Flexible
Plates, joined, with a distance of one hole separating
them, by a 5 I  in. Strip 22 and a 2 |  in. Strip 23. Note
that Strip 22 is positioned beneath the leading edge
of the wing and that two of the securing Bolts help to
fix two Trunnions 24 in position. Two A in. Reversed
Angle Brackets are fixed one to the apex of each
Trunnion to provide bearings for a 3 I  in. Rod held in
place by two 1 in. fixed Pulleys 25 fitted with Motor
Tyres, serving as the undercarriage.

The finished wing is attached to the fuselage by Angle
Brackets then, finally, bracing wires, arranged as shown
between the wings, are represented by Meccano Cord.

208 9 13 6

2 250
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Why Not Try
Cab Control on
Your Railway
Layout by Mike Hickell
IVO MATTER what sort of model railway you own,
J- '  without reliable, trouble-free wiring, it would be
about as much use as the proverbial white elephant.
Admittedly, model railway systems like Tri-ang Hornby,
Trix or Fleischmann, will provide a reliable track
system with equally reliable, foolproof, wiring that
anyone can understand. If however, you are an
enthusiast with a model railway that uses flexible track,
or if you are thinking of building such a layout, then it
is necessary for you to understand at least the basic
principles of wiring as applicable to model railways.
Eventually, to improve the range of movements you are
able to arrange for your trains, you will want to know
about a wiring system that provides the means for you
to operate more than one train at a time, whether it be
on the same oval of track or in the same station.

Ultimately, this is where a system like Cab Control
comes in, for with this system you can add an almost
indefinite number of controllers, enabling you to
operate an equally large number of trains at the same
time. Cab Control is probably the simplest system
there is that provides this control and, unlike other
more complicated wiring systems, Cab Control can be
used on layouts of practically every size, shape or
gauge.

Before dealing with the technicalities of this however,
let us examine the very first thing you would do when,
for instance, your train set is removed from its box.
As shown in figure I ,  you would simply attach two
wires from the terminals at the rear of the power unit
or controller to a similar two terminals at the side of
the track. No matter which way the wires are attached,
the train will operate hour after hour without any
trouble at all.

Most layouts fall into this category in one way or
another. They may have a station situated at some
point around the oval, or a siding, but basically all that
is needed is the one terminal point—as it is called. If
the layout is enlarged by the addition of a second oval
within the other, as in figure 2, you still only need one
power unit in order to operate one train over any point
on the layout. You do admittedly require an additional
second terminal point on the inside oval so that power
can reach there. Add a crossover, as at X,  and the two
terminal points are still adequate. You may need an

FIG 3

extra terminal to enable power to reach the more
inaccessible points on the layout, but this is easily done
by finding out where the power does not reach and then
adding an additional terminal point. I t  doesn’t matter
in the least if you have too many terminal points,
providing all the connecting wires are attached the
correct way round, but it does matter if there are too
few. Simple isn’t it ?

Basically, wiring as described above is all you need to
operate one train over nearly every type of layout, and
this is equally true for flexible track or Tri-ang Hornby.
Where Cab Control wins is when more than one train
is involved, for then the layout can be sectionalised as
shown in figure 3. For simplicity, I have shown the
layout in the form of just a straight section of track,
with gaps in both rails cut at intervals with a fine tooth
saw. Each section is then dealt with individually and
a power feed and return clipped or soldered to each
rail. This means that, theoretically at least, a separate
controller can be wired to each section, enabling a
separate locomotive to operate over each of those
sections. In  theory, this is all very fine, but in practice
it would be most inconvenient to have to switch in
different controllers as a train made its way along the
track. There would be the difficulty too of keeping the
train running at a consistent speed from section to
section. I t  is obvious, therefore, that there are many
distinct disadvantages to this system. Much better if
each of these sections can be coupled up to EACH
of the controllers, so that by using just one controller,
it is possible for the train to run through each of the
sections without any change of speed.

Where Cab Control is concerned, the answer lies in
suitable switches positioned between the terminal points
on the track and the terminals on the controller, as
shown in figure 4. With the aid of these, each section
can be switched on before a train reaches it, and switched
off after it has passed. If therefore an additional con-
troller is available, a separate bank of switches can be
added and attached between the second controller and
the terminal points on the track. I show this in figure 5,
and you can see two separate banks of switches, one for
each controller. With this arrangement, it is possible
for a train under the control of one controller, to travel
along the section of track at the right hand end, whilst
a second locomotive operates along the left hand end
All that it is necessary to do is for the operator to switch
on the appropriate section, making sure that the switch
on the other control panel is off.

Basically, those are the principles of Cab Control.
Certain rules must however be observed where the
power units are concerned, for because the return wires
from each section are connected directly to every

FIG 2F IG I
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FIG 4
controller, the power units involved must be either
completely separate in that they should be plugged in
directly to a mains power supply and not connected to
another power unit. The only circumstances where a
second controller can be connected to the first unit is
when this has a triple wound transformer. If you are
in any doubt about this point, simply buy units that
plug directly into the mains supply. Secondly, it is a
good habit to see that all section switches are in the
“ off” position whenever they are not in use. If more
than one controller or power unit is accidentally
switched in to the same section, the result will be that
the overload cut-out fitted to all units these days, is
actuated, cutting off power temporarily.

On nearly all average size model railways, it will
rarely be necessary to fit more than one controller,
especially if only yourself and possibly one friend are
likely to be the sole operators. Let’s face it, you cannot
control more than one train and operate one bank of
section switches at any one time, so do try to avoid
dreaming up more “ cabs ” than you think you have
operators for.

Where Cab Control is concerned, you do of course
have to build a control panel to go with your power
unit. If the number of sections on your layout does
not exceed six, then the answer may be to buy the
“ Powermaster ” unit made by Hammant & Morgan
which has, built in, a panel of six section switches.
Terminals for connecting these up to the track are
provided at die back of the unit, although if costs
enter into the argument, it would be cheaper to build
your own unit, using S.P.S.T. toggle switches, or
indeed any on off switch available from any electrical
supplier. For maximum cheapness you could even use
ordinary light switches, although I must admit that
toggles can be bought for as cheaply as as. and they do
give a much more professional appearance.

Our figure 6, shows how a typical section of layout
would be wired, complete with controllers and two
panels of section switches. Notice that it is really quite
simple and nothing like as much of a problem as some
people would have you believe.

Even with a commercial track system like Tri-ang
Hornby, it is possible to use this system of control by
dividing the track layout into individual sections, using
the isolating rails included in the Tri-ang system and
cutting through the other rail with a fine hack-saw or
back-saw, or by using a normal piece of Tri-ang Hornby
Rail and cutting both rails through. With flexible
track you do have more freedom in that sections are
easier to position and gaps can readily be sawn in the
rail more-or-1ess anywhere. Flexible track does of
course allow you to use curves of whatever radius you
like, and also rails of whatever length you please. All

you have to do is to saw off the 3 ft. lengths to suit.
Naturally, when you are able to do this, the design of
your layout is limited only by the space available, and
so to those interested in the do-it-yourself aspect of
model railways, this is something really worth
considering.

I said above that cuts must be made in both rails for
sectioning the layout. In fact there are exceptions to
this, the most important of which, as far as we are
concerned here, being the dead ends which it is some-
times wise to include on sidings in, for example,
locomotive sheds, or platform bays. This is easily done
by cutting a single gap on either rail of the track and
connecting wire from each side to an ordinary' on off
switch. I show this in figure 7, and like the other
wiring connections that have to be made, it is desirable
to solder these if possible.

Finally, I should perhaps say a few woids on the
subject of points. Those readers with old Hornby
Dublo points will know that these required Double
Isolating Rails to avoid short circuiting when power is
fed into the “ frog ” end of the point. A “ frog ”, I
should explain, is that section of the point that forms
a “ V ”, and this, at least on the Hornby Dublo point
has caused a great deal of difficulty. If you have to use
points with this type of “ frog ” ,  you will need to
ensure that power is not allowed to feed in at the
“ frog ” end, by using rails with two gaps cut in them.
Most commercial points today however use a different
kind of “ frog ” that is completely self-isolating, and
all that is necessary, is for the track feeds to be positioned
to both ensure that power reaches every position on
the layout, and also for convenience as far as the
positioning of sections are concerned.

FIG 6
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38 th  MODEL
ENGINEER
EXHIBITION
Seymour Hall, London, W. l .
31st DECEMBER 1968 -11 JANUARY 1969
(Excluding Sunday) 31st December open to the Public 2.30 p.m. to 9 p.m.
Thereafter daily 10 a.m. to 9 p.m. unti l  Saturday, 1 1th January, closes
7-30 p.m.

SEE AND ENJOY
There  w i l l  be a magnificent co l lect ion o f  models of  a l l  sor ts  shapes and sizescover ing locomot ives,  t rac t ion  engines, steam ro l l e rs ,  ships, yachts, cars,a i rc ra f t ,  i n  fact anyth ing wh ich  can be model led.  These entr ies w i l l  be com-pet ing f o r  a w ide  select ion o f  t roph ies ,  cups and ocher awards as ind iv idual
ent r ies,  i n  add i t ion  this year t he  emphasis w i l l  be very  much  on  t he  c lub

aspect and no t  on ly  t he  governing bodies bu t  some o f  t he  larger  ind iv idualclubs have come together  to  give a composi te exh ib i t  o f  t he i r  efforts.Meccano w i l l  be displayed, bo th  work ing  models sponsored by  some o ft he  specialist Meccano Societies and an actual contest  for Meccano mode l
entr ies.

WORKING MODELS
The  ever  popular  l i ve  steam exh ib i t  w i l l  be operated by  t he  Society o f  Mode land Exper imenta l  Engineers and youngsters o f  a l l  ages, five to  seventy, w i l lbe able t o  have a r i de  behind t he  steam engine. A new  depar tu re  t h i s  yearis t o  p rov ide  some space for t he  l ive steam opera t ion  of  steam road vehicles,mode l  ro l le rs ,  mode l  t rac t i on  engines and the  l i ke .  These w i l l  be operat ingalongside the  ra i lway passenger t r ack .  A f u r t he r  movement  act iv i ty  w i l lbe the  new  compet i t i on  fo r  t he  LBSC Memor ia l  Bow l  where  locomot ives
must  per form a t rack  test  to qual i fy fo r  the i r  pr izes. The  S.M.E.E.'s own  standw i l l  also, o f  course,  have i t s  usual selection o f  models operat ing under  com-
pressed a j r .  Also showing for  t he  first t ime  w i l l  be a number  of  m in ia tu re

ra i lway layouts based on  some o f  the  p rop r ie ta ry  manufacturers inc lud ingTr i -ang,  T r i x  and Fleischmann. We  are also happy to  welcome the  Tramwayand L igh t  Railway Society w i t h  a wo rk i ng  t ramway exh ib i t .
O the r  special features w i l l  inc lude an h is tor ic  D inky  Toy col lect ionalongside wh ich  w i l l  be shown the  exist ing mode rn  D inky  Toy range show-

i ng  progress f rom 1934 to  t he  present  day. Ano the r  special feature w i l l  bea col lect ion o f  Edgar Wes tbury ' s  designs over  t he  years. These are no tE.T.W. ’s  own  models bu t  a re  representat ive o f  his designs and have beencol lected by  we l l - known mode l le r  Ger ry  Buck and res to red  by  h im  to im -peccable exh ib i t i on  cond i t ion .

MODEL TRADE SUPPORT
Once again we  welcome members o f  t he  mode l  t rade who  w i l l  be displayingthe i r  wares and i n  mos t  cases sel l ing t he i r  products .  We  have Auto-Models ,Beatties o f  London,  Howe l l  D immock ,  Kennions, Myfords,  Trac t ion  EngineEnterprises, H is to rex .  Peco Publications, C romar  Wh i t e .  Flying Dutchman.Lewisham Mode l  Cen t re ,  Hugh  Evelyn. Grea t  Wes te rn  Society. Richard Kohn -stam and Mode l  Racing Car  Cen t re ,  i n  fac t ,  the re  should be somebody to

please the  enthusiast i n  every angle o f  mode l  making.  Ou r  own M.A.P.  booksw i l l  be on  sale and a number  of  representat ive mode l  govern ing bodies w i l lbe exh ib i t ing  inc luding The  Society o f  Mode l  and Exper imenta l  Engineers,In ternat ional  Plastic Models Society, Mode l  Power  Boat Association, andthe  Mode l  Yachting Association, ah of  wh ich  are Nat iona l  Non- te r r i t o r ia lbodies. I n  addi t ion the re  w i l l  be a number  o f  c l ub  features to  show wha tcan be done.

SOUVENIR GUIDE
A very special Chr istmas Ex t ra  issue o f  Mode l  Engineer w i l l  be coming  ou ton  I Oth December.  This w i l l  be t he  Exh ib i t i on  Souvenir  Handbook and
Guide.  I t  w i l l  conta in  Exh ib i t i on  Entr ies, detai ls o f  Stands, plus art ic les byexperts on  a l l  aspects o f  model l ing.  Some special art icles include, C lock -

making by  Claude Reeve, Small Gauge Railways, S ix ty  Years o f  Mode l  Flying,Radio Con t ro l  A i rc ra f t  i n  Films, Approach to Mode l  Car  Col lect ing.  PairsRacing Mode l  Boats. Hovercraf t  i n  Mode l  Fo rm,  Meccano as Engineering.The  Gu ide  w i l l  be 72  pages, ou r  usual magazine size and pr ice  2s. fid.
On sale everywhere  and at  t he  Show.
I f  you cannot come get  a copy and i t
should persuade you .  I f  you  expect  co
come read a l l  about  i t  first.

|EXHIBITION|
ROAD STA.

MARBLE 1

PARTIES
Many clubs w i l l  be organising part ies co come.
We  shall be ve ry  happy to  welcome
them reduced pr ice  bookings, also
par ty  lunches, teas o r  o the r  meals we l l  i n
advance.

Single and small  number  pre-book ing t ickets
are available f rom these offices a t  Adu l t  3s. and
Ch i l d  2s. Parties o f  more  than ten—Adul ts  2s. 6d.
Ch i l d  Is .  6d .  Admission a t  t he  Pay-box is,
Adu l t s  4s.. Ch i l d  2s. 6d ,  Any  youngster a t
school  is  a ch i ld .  Unde r  five, admission f ree
accompanied by  an adu l t .

t hem,  g ive
book up

CHRISTMAS EXTRA

miBI I lOH SOUVENIR HANDBOOK 4 GUIDE

MODEL & ALLIED
PUBLICATIONS L IMITED,
13-35 BRIDGE STREET,
HEMEL HEMPSTEAD,
HERTS.

KINDLY MENTION “MECCANO MAGAZINE”  WHEN REPLYING TO ADVERTISEMENTS
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SIMPLE HOME CHEMISTRY

ABOUT EMULSIONS

<

UWERYONE KNOWS that “o i l  and water does not
mix ”, yet so many common substances such as

milk, butter, hair creams and cosmetic preparations,
paints, polishes, etc., are oil-and-water mixtures. The
trick is that they are formed as stable oil and water
mixtures known as emulsions, by the addition of a
third substance known as an emulsifying agent.

Put a spoonful of thin oil (such as paraffin or ben-
zine) and a spoonful of water in a test tube, cork the
end and shake vigorously. The two will form a single
milky coloured liquid, but if left to stand drops of oil
will soon appear and grow in size and in less than a
minute the water and oil will have separated out as two
clear liquids again with the oil on top. You have pro-
duced an emulsion (by shaking), but it is not stable
and breaks down into its two constituents as soon as it
can (i.e. when you have stopped shaking it up).

Add a tiny piece of soap to the test tube and try
shaking again for about ten seconds. If an emulsion
has not fully formed, wait for about ten seconds and
shake again. Repeat as long as necessary to produce a
white mixture. This time the emulsion will be stable
and not separate out on standing, although after a few
hours it may appear thicker and whiter at the top.
This is known as * creaming ’ and is just the same as
the cream rising to the top of a bottle of milk. Slight
shaking will disperse the ‘ cream ’ evenly through the
emulsion again.

Oil and water plus a small proportion of emulsifying
agent produces a stable emulsion, so let’s put this to use
to make a practical emulsion say a hair cream. The
oil in this case needs to be medicinal paraffin (liquid
paraffin). We can again use soap for the emulsifying
agent, but beeswax will be better. Suitable quantities
for making an ‘ economy size ’ jar of haircream will

Hair cream in
the making.  This
is only  an ex -
periment and we
do  not  advise
readers to  apply
this to  their
hair, as they
may not  have
made the emul-
s i o n correctly.

stituents and re-agitating, but first you have to know
the type of emulsion concerned. One constituent of the
emulsion always forms the external or ‘ continuous ’
phase, with the other constituent distributed through
it in the form of minute droplets separated from each
other. Adding more of the continuous phase thins the
emulsion; adding more of the ‘droplet’ or ‘internal’
phase thickens the emulsion. It is usually impossible to
tell what type an emulsion is merely by looking at it,
and what is more the same constituents may form
different types of emulsion depending on the emulsify-
ing agent used, or even the method of stirring or mixing.

The two basic types of emulsion are: oil-in-water,
where water is the external or continuous phase and the
oil is in droplets, water-in-oil, where oil is the con-
tinuous phase and the water is in droplets.

A simple test is to add a drop of water-soluble dye,
or urater soluble ink, to a small sample of the emulsion.
If the colour blends and spreads through the emulsion
it is an oil-in-water type. If not, or the colouring is
speckled, the emulsion is a water-in-oil type. Most
emulsions are of the oil-in-water type—which means
that they can be 4 thinned ’ with water and ‘ thickened ’
with oil. Some common emulsions, like butter for in-
stance, are water-in-oil type. Thus remixing butter
with water would actually thicken it. Try it and see!

Properly formed emulsions are stable enough and
will retain their paste-like form indefinitely, but some
emulsions are more sensitive than others. Emulsion
paints or the so-called ‘ thixotropic ’ paints are a
typical example. They are stable enough to remain as
paste or even jelly-like materials, but severe agitation
tends to make them break down. Never stir a thixo-
tropic paint, for example, otherwise you will find it will
tend to break down into its separate constituents. For
that reason—its sensitivity to mechanical agitation—
you cannot effectively ‘ thicken 5 or ‘ thin ’ a thixo-
tropic paint.

Incidentally, one oddity of emulsions is that the in-
ternal phase may have a much greater volume than the
external or continuous phase. Mayonnaise is a typical
example, being an oil-in-water emulsion where the
actual water content is quite small. In fact, typical
proportions are, roughly, half a pint of salad oil (or
olive oil) to a tablespoonful of water (in the form of
vinegar or lemon juice). This small amount of water
completely contains and surrounds the larger volume
of oil dispersed through it in fine droplet form when the
emulsion is produced by beating— provided you have
not forgotten to add the emulsifying agent ! In the case
of mayonnaise suitable emulsifying agents include egg
yolk, powdered mustard and paprica and have a double
purpose in providing flavour as well.

ti) one half cupful of liquid paraffin
(ii) one cupful of water
(iii) one ounce of white beeswax.
Pour the liquid paraffin into a clean beaker and stand

in a pan or larger vessel partly filled with warm water
(a temperature of 60 to 70 degrees C will be about
right). Add a teaspoonful of beeswax to the paraffin
and stir continuously until it is properly dissolved.

Warm a cupful of water to the same temperature and
pour into another clean beaker. Now take the beaker
containing the liquid paraffin and beeswax solution and
pour slowly into the water, stirring vigorously all the
time. Continue stirring, preferably with a beating
action, to build up a creamy-white emulsion. I t  helps
a lot if you use an egg whisk, or an electric food mixer,
for this part of the job. All that then remains is to
scrape out the finished hair cream as soon as it is cold
into a suitable jar, ready for use.

There are some variations you can try. Thus if you
want a scented hair cream, all a little scent to your
choice to the paraffin after you have dissolved the bees-
wax. Also if the emulsion does not thicken and stiffen
as much as you would like, try adding a pinch of
borax to the water before mixing and stirring, or if
you really want a stiff haircream, add a little gum
arabic to the water.

Emulsions, once made, can be thickened or thinned
by adding a further proportion of one of the con-
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An Intermittent Drive Mechanism designed and built by Andreas
Konkoly of Budapest, Hungary. The  unit works on theMaltese Cross principle except that six arms are included
whereas a true Maltese Cross arrangement has only four arms.

ism illustrated in the accompanying picture. Full
credit for the idea must go to Andreas Konkoly of
Budapest who is a passionately keen and extremely
capable enthusiast. Unbidden, he has done a great
deal to publicise Meccano in his country, appearing
many times with models on television and even
exhibiting Meccano Magazine before the cameras.

Mr. Konkoly’s mechanism is based on the “ Maltese
Cross ” principle, with the difference that six arms are
incorporated whereas a true Maltese Cross arrangement,
of course, has only four arms. The mechanism is
designed to give an intermittent drive with pauses of
regular lengths at regular intervals. As illustrated,
it is built onto a test mounting which would naturally
be dispensed with under actual working conditions in a
model, but the following description refers to the unit
as it appears here. The mounting consists of a 5 |  X
21 in. Flanged Plate i ,  to the side flanges of which two
Corner Gussets 2 and two Flanged Sector Plates are
bolted.

Journalled in the Corner Gussets is a 3I  in. Rod,
serving as the input shaft, which is held in place by a
Collar and a Face Plate 3. Fixed by Nuts in five adjacent
holes around the circumference of this Face Plate are
five in. Bolts, each carrying a Coupling 4, free to
rotate on the Bolt and spaced by a Washer. Also bolted
to the Face Plate, diametrically opposite the centre
Coupling, is a 2 J in. Strip 5, to the end of which a
further Coupling is attached by being clamped on a
? in. Bolt. This Coupling will later be instrumental
in turning the Maltese Cross-type construction.

Actually, it is incorrect to refer to the latter part of
the unit as a “ cross ” because of its six arms. I t  looks
far more like a flower with six petals I Each “ petal ”
consists of two 2 J in. Strips 6, joined together at one
end by a 2 |  in. Stepped Curved Strip 7 and bolted at
their other ends to a Fishplate 8 which is in turn
bolted to a 6-hole Bush Wheel 9. The petals are joined
together as shown by three i J  in. Strips 10, then the
completed section is mounted on a 3I  in. Rod journalled
in the Flanged Sector Plates.

When the unit is in operation with Face Plate 3
revolving, Couplings 4 engage with the concave edge of
the adjacent petal, thus holding the “ flower ’* steady
until the last Coupling disengages the petal, at which
time Strip 5 has moved round to engage in the slot
between the first and the second petal. As the Face

AMONG Hie
MODEL
BUILDERS
with Spanner

Intermittent drive mechanism
rAFTEN HAS it been said that Meccano is a world-

wide hobby, transcending oceans, mountains and
—perhaps significantly in this case—frontiers. Our
first offering this month helps to prove the international
appeal of the system as it comes, not from Britain or
even Western Europe, but actually from behind the
iron curtain ! To  be more precise, it comes from
Hungary, " it ” being the Intermittent Drive Mechan-

• • • • • • • • • • • • • • •
• LOOK— IT COSTS
J YOU NOTHING
_ To find out more about the many interesting products

advertised in  this issue of MECCANO Magazine. Just
• t ick the squares against the name of the advertiser from

whom you would l ike to receive more product informa-
" t ion and post i t  to Advertisement Information, Meccano
£ Magazine, 13-35 Bridge Street, Kernel Hempstead. Herts.

• JANUARY ’69 COUPON

• • • • • • • • • • • • a
□ Beatties
□ Daystrom Ltd.
□ Humber O i l  Co.
□ Keil Kraft
□ London Transport
□ Malins Ltd.
0 Meccano Ltd.
□ Phillips

Name

Address

□ Radio Control  Supplies
□ Radionic Products
□ Richard Kohnstam—Lima
□ Royal A i r  Force
□ Royal Navy
□ Solarbo
□ Subbuteo Sports Games
□ Webley & Scott Ltd.
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This l i ve - speed  and Reverse Gearbox comes from Ken Ashton
of Brinsworth,  Rotherham, Yorkshire. It is an extremely
effective mechanism designed for  use  in fairly large vehicle

models.

I 25
24 3 23 22

- c
Plate continues to revolve, the Strip moves the flower
round until the Strip disengages itself at the bottom
of its throw, by which time Couplings 4 have moved
round to hold the second petal in place. The cycle
is then repeated, ad infinitum.

As a matter of interest, Maltese Cross mechanisms
are widely used in movie film projectors for pulling the
film through the projector in a series of intermittent
movements so that each frame is allowed to pause for
a fraction of a second behind the lense. If the film were
pulled through in a continuous movement, the screen
would present a confused series of pictures instead of
the correct steady, clear picture we know.

PARTS REQUIRED

12—2 51—37a 2—54 2—108
3—6a 41—37b 2—59 1— 109
6—10 13—38 6—63 1— I I  1
2—16 1—52 8—90a 5— I I  I d
1—24b ratio. (Remember Pinion 6 is in constant mesh with

Gear 20.) Movement of the layshaft towards the
output shaft brings Pinion 17 into mesh with Gear 11
to give second gear at 4 : 1, remembering that Gears 7
and 25 are in constant mesh. For third gear, layshaft
15 should be centralised and layshaft 16 moved towards
the input shaft, thus bringing Pinion 23 into mesh with
Gear 11 to give 33 :1  ratio. Movement of the layshaft
towards the output shaft engages Pinion 22 with Gear
10 to give fourth gear at 2 : 1. Top or fifth gear is
obtained by centralising both layshafts and moving
Socket Coupling 12 to engage the two halves of the Dog
Clutch, thus giving a straight-through 1 : 1 drive. For
the 2 : 1 reverse gear, the Socket Coupling is moved
in the opposite direction to mesh Pinion 13 with Pinion
21 which, by the way, is in constant mesh with Pinion
19. To  prevent accidental engagement of the reverse
ratio, a Compression Spring can be mounted on Keyway
Rod 9 between Pinion 13 and Double Angle Strip 2.

In the details of the gearbox Mr. Ashton supplied,
he did not include mention of a gear-change lever as
this would depend on the individual model in which
the mechanism was fitted. I suspect a single gate-
change lever would involve some decidedly compli-
cated linkages, however, therefore, if you’re looking
for simplicity, I recommend three separate levers, one
for each layshaft and one for Socket Coupling 12. The
following parts list applies only to the basic mechanism,
excluding the input shaft and chassis members as these
would be governed by particular model requirements.

Five-speed and reverse gearbox
Leaving Hungary for home, now, we have an

extremely useful 5-speed and reverse gearbox supplied
by Ken Ashton of Brinsworth, Rotherham, Yorkshire.
Designed for use in fairly large vehicles, it is intended
to fit between the main chassis members of the model,
using the chassis members themselves as the side-
plates of the gearbox. Construction is pretty obvious
from the illustrations. Four 3 x | in. Double Angle
Strips I ,  2, 3 and 4 are bolted between the chassis
members to provide bearings for the input and output
shafts, as well as for the two sliding layshafts incor-
porated in the mechanism. The input shaft 5 carries
a J in. Pinion 6, a 1 in. Gear 7 and also one half of a
Dog Clutch 8 which is fixed on the Rod, but is so
positioned that a sufficient length of its bore remains
to receive the end of the output shaft 9—a 4 in. Rod
with Keyway journalled in Double Angle Strips 3 and
4. Fixed on this Rod between Double Angle Strips 3
and 4 are a Collar, a 50-teeth Gear 10 and a 57-teeth
Gear 11. Free to slide on the Rod between Double
Angle Strips 2 and 3 is a Socket Coupling 12, in one
end of which a J in. Pinion 13 is held by a 7/64 in.
Grub Screw, the other half of a Dog Clutch 14 being
held in its other end. A Keybolt is screwed into one
bore of Pinion 13 to engage with the keyway of Rod 9.

Two 5 in. Rods 15 and 16 serve as the sliding lay-
shafts. Secured on Rod 15 in the positions shown are
a j in. Pinion 17, two | in. Pinions 18 and 19 and a
50-teeth Gear 20. Pinion 19 is in constant mesh with
a A in. “ idler ” Pinion 21 mounted on a ] in. Bolt
held by Nuts in Double Angle Strip 3, while Gear 20
is in constant mesh with Pinion 6.

Fixed on Rod 16 are a second } in. Pinion 22, another
| in. Pinion 23, a Collar 24, to prevent the Rod moving
too far, and a 1 in. Gear 25. Gear Wheels 7 and 25
are in constant mesh and note that Gear Wheels t o  and
11 should be so arranged that, when the layshafts are
in their central positions, a neutral period occurs.

Operation of the gearbox is not so straightforward as
a full-size vehicle gearbox, but you soon get used to it.
With Socket Coupling 12 so positioned that Pinions 13
and 21 are out of mesh while the Dog Clutch sections
8 and 14 are disengaged, movement of layshaft 15
towards the input shaft should bring Pinion 18 into
mesh with Gear 11 to give bottom gear with a 6 : 1

PARTS REQUIRED

2—IS I—27a 8—37b 1— 171
3—25 2—31 2—59 1—230
5—26 10—37a 1— 144 1—231
2—27

Postscript
Just before finishing this month, I would like to pass

on a simple little hint from J .  G .  Gamble of Lenton,
Nottingham on a way to improve the appearance of
models such as locomotives, traction engines, etc., which
have brass-bound boilers. Elektrikit Part No. 530 is a
thin Flexible Strip made out of brass and several of
these bolted round a boiler have a very striking effect.
As Mr. Gamble put it, “ A very simple idea, but one
which does much for die general appearance and
realism of such models.” He’s absolutely right 1
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to blend with its background—in a word, camouflaged,
This technique can be carried to great and most effective
lengths with both men and vehicles. There is a species
of army demonstration in which a body of men, marched
into the middle of a field, simply cannot see a number
of soldiers, cleverly camouflaged, who are sitting about
at distances of as close as fifty or sixty yards—or at
least not until they move. If this is the case with
troops, even more so is it the case with fighting vehicles,
especially at considerable distances, the art of camou-
flage being most highly developed. To  all this add the
fact that in action there will doubtless be lashings of
smoke about, clouds of dust thrown up by tanks and
other vehicles and probably from shell explosions, and
you have also the inevitable fatigue and strain affecting
the eyesight of the gunners.

I’m not going into a whole heap of figures about
this—statistics prove anything, they say— but I have
carried out a number of simple tests over measured
distances in varying kinds of weather and I was
absolutely astonished at the results—as were my
collaborators. On a bright, sunny day—to give an
example—a car, against a background of buildings,
could be identified at about 1,500 yards, but only as a
spot of reflected sunlight. With the sun obscured—
well, that was that, it simply could not be located at all.

So, in studying the Table which is appended, I
hope that it will be accepted as a realistic one, for the
good reason that it is in fact so. As a corollary, I quote
a * tankie ’ friend of mine who served in Shermans and
Churchills through the World War I I  campaigns in
Italy and Normandy—his dictum being that if you got
a reasonable chance of seeing, identifying and hitting
a panzer at above two or three hundred yards range
you were dam lucky. This of course is not desert
fighting with wide open spaces and a much clearer
atmosphere than was generally likely in any European
theatre of war. This is a special case, quite certainly,
and if die player wants to specialise in desert warfare,
a considerable increase in visibility would have to be
catered for by the rules, although the added compli-
cation of what or how one could see in a sandstorm
would have to be introduced !

However, let us take a look at how, for the purposes
of “ Battle ” we determine visibility. This would
naturally have to be done at the beginning of each
game, or if a campaign were in progress involving
fighting on successive days, at the commencement of
each day’s fighting. The purist might argue—and with
reason if we think of our own unpredictable climate—
that the weather, and consequently visibility might
change quite dramatically in the course of a single day.
True, indeed, but this is a refinement wThich can well
be left to the individual player. The Table then is
designed to give, as a rule, reasonable visibility, the
weight being on the higher rather than the lower
visibility distances, but, in point of fact, if the player
wants to have an ‘ open ’ type of game he might well
choose to operate in conditions of maximum visibility
all the time, particularly if fighting a single unconnected
engagement (with a campaign, though, it’s a different
kettle of fish—one really must take weather into
consideration).

Anyway, we again make use of two dice, and the
Table gives the scales for aided and unaided visibility,
and, for the moment, we shall be rather more interested
in the former (the binoculars, you will remember I).
So, taking two dice, we roll them in the time honoured
fashion, and the resulting total will give visibility for
the battle in which we are about to engage.
(Later on, when we come round to directing long range

BATTLE
Part IX
More about-Anti-Tank Guns

by Charles Grant
T’M SORRY that in this Part I am obliged to inflict
J- two more Tables on the reader, but I hasten to
add that they should be about the last—as far as tanks
in battle are concerned—and it won’t be long before
we lead our armoured squadrons into at least a relatively
simple sort of action. At the outset, of course, I could
have simply set out the basic rules of “ Battle”, loads
of tables of ranges, speeds, effectiveness and so on, and
laid it down more or less arbitrarily that this is done in
such a manner, that is done this way, etc., but I feel
that the battlegamer is keen to know just what the
reasoning is behind a particular rule, and for my part,
I prefer, as I go along, to explain just how I came to
some conclusion governing some facet of fire power or
tactics. It  does, I hope, add a measure of realism as
well as encouraging the player to do his own research
into the finer points of the military art.

However, to get on with the business in hand, the
next consideration —having put together rules giving
strike and defence values of A.T. guns—is whether,
when you have fired at a certain target, the shot you
have loosed off is actually going to strike home. It
can only do so—and this is pretty obvious—if the target
is within visibility range and can, in effect, be seen
by the character firing the gun.

Now, it has generally been my experience in battle-
games, and this applies not only to those set in the
modern period but also to those of any other era you
like to name, that vision is generally grossly exaggerated
and that the keenest of eyesight just has not the powers
people think it has. We are here going to deal with
two types of vision—aided and unaided. The latter is
not of immediate concern as we are dealing with tanks
at the moment and it is reasonable to assume that tank
commanders and such like people arc always equipped
with binoculars. For future reference, though, it might
be as well to elaborate a little about vision with the
naked eye.

One important point to be noted is that what we are
firing at is not normally something that stands out
boldly against a differently coloured background, such
as a white-washed cottage against a ploughed field (this
would most obviously show up at a considerable
distance) but something which is specifically designed
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Easy now!—infantry cautiously approach
a bridge—not an easy crossing, obviously-

very exposed.

shellfire on enemy positions, the table will come in
useful for the vision capabilities of Forward Artillery
Observers, usually, of course with * aided * visibility.)

Having done this, then, we now return to our tank
commander (or A.T. gunner) who is now in a position,
first to see the enemy, if the latter is within visibility
as per the table, and second, to draw a bead on him.
Distance, of course, is the primary concern when it’s a
question of scoring a hit. At point blank range it will
be a relatively easy matter, while at maximum range,
the chances of slamming home a shot will be corres-
pondingly decreased. One could draw a kind of
probability graph for hits at different ranges but this,
having regard to the basic quality of these rules, would
be somewhat beyond our terms of reference, as indeed
would be the table of hit possibility I had originally
thought of including. This was one I have used in
normal day to day battles, and was graduated in 5 in.
‘ steps ’, but on reflection it seemed to be unnecessarily
subdivided. I decided to simplify it  and this I did by
employing the same scale as used for the Table of
Strike Values, using only four stages to get up to the
chance of a hit at maximum range. The reader may see
the result in the second table.

Range in inches Dice throw to score a hit
0 to 10 6 or  over

10 to 20 7 H ■ *
20 to 30 8 . .
30 to 45 9 „ .,

The mechanics of the operation are simple— 4 A ’ is
firing at 4 B ’ (It does not matter at the moment what4 A ’ is firing with or even what * B ’ might be)—he
throws two dice, and noting the range, the result of
the dice throw shows whether or not 4 A ’ has scored a
hit (the result of course being subsequently determined
by comparison of Strike and Defence Values). At
what we might call point blank range, that is, up to
10 in., a hit is registered if the total of the two dice
reaches only 6 (or more, of course)—this being the
equivalent of 15 chances out of the possible of 21. At
maximum range, however, if the target is visible, a total
of nine must be thrown as a minimum, with the possi-
bilities being reduced thereby to only six out of the
twenty-one possible.

This process— I must stress—is simply to see whether
the enemy has been actually bit—bow effective the shot
has been being decided by the second throw, that which
is added to the Strike Value and compared with the
Defence Value of the target vehicle. However, that we
have scored a hit is sufficient for our present purpose,
and although we have progressed rather in a sort of
reverse direction—starting with the defence and working
back to the gun firing—we have nearly reached the
target, in a manner of speaking, and the next stage will
see our guns not only being brought to bear but actually
firing.

Dice throw
Visibility in  inches

Unaided Aided
12 30 45

9. 10 or I I 25 35
5, 6, 7 or 8 20 30

3 or  4 15 20
2 10 15
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We’re
selling secrets *
Next time you make models of London’s buses and
trains, why not work from the original scale
drawings used by London Transport engineers?
There’s a wide choice— the latest Red Arrow
buses, pre-war ‘B’ and ‘ST’ buses, trams,
trolleybuses—we even have a plan of a Horse Bus
(without the horses!).
For railway modellers, there are the plans

from the 1868/70 Beyer-Peacock ‘A’ class steam
locomotive of the Metropolitan Railway to
the brand new Victoria Line trains.
London Transport plans cost 5/- each (plus
6d postage). Order them from the Public
Relations Officer, London Transport,
55 Broadway, S. W.  1 . Please allow three or
four days for your copies to be prepared.

BEATTIES for your MECCANO
SETS • SPARES • METAL & PLASTIC • ELECTRIKITS

SEND STAMPED ADDRESSED ENVELOPE FOR FREE L ISTS
See our Self Service Displays of  spares at London, Manchester and Southgate. At  Southgate
we stock the full range of DINKY TOYS—PLAY DOH—PLAYNTS—& other MECCANO

SPECIALITIES.

SPECIAL SERVICE FOR
TRIANG TRAINS & SPARES — SCALEXTRIC RACEWAYS ETC.

TRAINS BY — TRIX — PLAYCRAFT — FLEISCHMANN — MARKLIN — MINITRIX
LIMA — PECO — FORMOWAY — GEM.

CAR RACING — SCALEXTRIC — AIRFIX — REVELL — RIKO.

SEND FOR OUR PART EXCHANGE LEAFLET
I t  explains how we take your old toys in good condition in part exchange

for the new goods you want.

BEATTIES OF LONDON
HEAD OFF ICE  & MAIL  ORDER—  15 BROADWAY, SOUTHGATE, LONDON, N.I4.
LONDON SHOWROOMS—  I 12 &I I2A,  HIGH HOLBORN, LONDON, W.C.I.
MANCHESTER SHOWROOMS— 28 CORPORATION STREET, MANCHESTER, 4.

KINDLY MENTION "MECCANO MAGAZINE”  WHEN REPLYING TO ADVERTISEMENTS
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MECCANO CLASSIFIED ADVERTISEMENTS LABORATORY APPARATUS
and CHEMICALS

PRIVATE;  M in imum 18 words  6s. and  4d .
pe r  wo rd  for  each  subsequen t  wo rd .

TRADE:  M in imum 18 words  12$, and  8d .  pe r
word  for each  subsequen t  wo rd .
Box  numbers  coun t  as  s i x  wo rds  when

cos t i ng  t he  adve r t i semen t .  When  addresses
a re  i nc l uded ,  t hese  a re  cha rgeab le  a t  t he
same rate (4d.  o r  8dJ  pe r  wo rd  as  t he  re -
ma inde r  o f  t he  adve r t i semen t .  Copy  and
box  number  rep l i es  shou ld  be  sen t  t o  t he
Class i f ied  Adve r t i semen t  Depa r tmen t ,
MECCANO Magaz ine ,  13-35 B r i dge  S t ree t ,
Heme l  Hemps tead .  He r t s .  La tes t  copy  da te
fa r  i nse r t i on  i n  t he  Feb rua ry  i ssue  i s  Decem-
be r  4 th .

PLANS
Plans En la rged  o r  Reduced  and addi t ional

copies made. Send for detai ls f rom—Causer
& Co . ,  216 Go ldhawk Road, London.  W . I2 .  UN

PEN FRIENDS
We l l  Educa ted  F rench  Boy .  aged 14, l ikes

music and spor t ,  wants penfr iend.—Solange
Etienne,  Rou te  D 'O r l o ron ,  64-Gan. France. M

CHEMICALS AND APPARATUS
You can now buy Chemicals and Apparatus
— Test-tubes, Beakers. Fhsks Filter Paper
—evervthmg you need t o  bu i ld  np

your own HOME LABORATORY!
You save money by ordering Direct from
Suppliers. Send 6d. stamps NOW for

Latest L is t  and Order Form.
(Overseas enouiries welcomed)
P.X, TECHNICAL SUPPLIES.
53, Eldon Street, Sheffield, I

Students can equ ip  t he i r  own  laborator ies
at l owes t  cost  and wi th  t he  highest qua l i ty
apparatus and chemicals when  they  select
f rom the  hundreds of  i tems i n  A .  N .  BECK
& Sons* l i s t .  Just send a stamped, addressed,
envelope,  and you r  copy  w i l l  be  sent by  r e tu rn
of post .  You  can then  o rde r  by  pos t ,  o r ,
be t t e r  s t i l l ,  pay a v is i t  t o  60  Stoke New ing ton
H igh  St . ,  where  the  who le  range is available
fo r  you r  inspect ion,  a long w i t h  many more
items for use i n  schools and laborator ies.
Remember ! I f  i t ’ s  for  Chemis t ry ,  Beck’s can
supply i t  I

WANTED
Pre -wa r  D inky  Vans  w i t h  advert isements, and

a l l  e r l y  toys,  any condit ion.-—Dohn .  2 Camp-
bel l  Road, Boscombe, Bournemouth ,  Hants.  M

Wan ted .  Pre- and ear ly  Dost-war D inky  toys.
Wou ld  be pleased to  hear f rom  o the r  col lectors.
—I .  Bu r rows ,  63 Legh Road. Haydock,  St.
Helens, Lancs. M

Co l l ec to r  seeks pre-war  mode l  aircraft engines,
ear ly  diesels and k i ts ,  regardless o f  condi t ion.
—Raddon, 22 Byng Road, Barnet,  Her ts .  M

Meccano  6 -vo l t  Res. Con t ro l l e r  (1 30-3),
6 -vo l t  accumulator (1930-5), any cond i t ion .
H igh  volcage mo to r  and rheostat  (1925-9),
1929-1933 Inst .  Manu’ ls ,  1*931 Bk.  new mdls.
" M .M, ” s  1924-5-6 and July 1933. Pts. No .  50.
57, 119, IS2, 173, 174. I have available F-L
Manual, B .Go ld  Flex Plates and 1-6 Manual,
M .  of  M th  Sheets, 6 BA  Bushes. A l l  excel lent
cond i t ion .—Somervi l le,  768 Glenfer r ie  Road,
Me lbourne ,  Austral ia.  M

Wan ted .  Pre-war gauge O Ho rnby  o r  Bassett-
Lowke  trains.  Ho rnby  book o f  t ra ins.—Box
No .  IB  (Surrey)  “ Meccano ” Offices, Heme l
Hemoste d ,  He r t s .  M

Mode l  Ca rs  of  all sorts wanted.  Good  pr ices
(o r  exchange) f o r  ear ly die-cast models,  t i n -
p late toys,  obsolete k i ts ,  e tc . ,  wh ich  w i l l  be
inco rpo r  ted i n  a permanent display.—Dr .
Gibson.  The Green .  Anstey,  Leicester. G-R

Co l l ec to r  Seeks  o l d  trains and o the r  toys,
anyth ing repairable considered. Wr i ce  details,
prices.— 14 Wren  Avenue,  Southal l ,  M iddx .

H-S
D inky  Toys ,  vintage toys and any car models

pre-19S0, u rgent ly  requ i red  by co l lec tor .
Cash o r  exchange. Except ion I prices paid
for real ly e i r l y  models especixlly p re -war
D inky  V ins  w i t h  advert is ing and large scale
t inp la te  cars. Wr i t e— 103 Canford Cliffs Road,
Poole. Dorse t .  K-P

Pre -War  mode l  t rains sought by  Lowkc ,  M r k l i n ,
Bing, e tc . ,  O o r  la rger ,  also t inp la te  toys.—
10 Chu rch  H i l l .  Patcham Vi l lage, B r i gh ton .
53940. T C

PHOTOGRAPHS

A. N .  BECK & SONS,
60 STOKE NEWINGTON
HIGH  STREET, LONDON,  N.I6.

FOR SALE
“ M .M. ”  Oc tobe r  1961 to  Ju l y  1967, missing

December 1963.—Beck. Brunstead Grange,
St i lham,  No rw ich .  NOR 172. M

Meccano  Red -Green  Ou t f i t  No .  10. Comple te .
i n  s ix -drawer  cabinet,  i n  Dart fu l l y  new.  O ld
Meccano, Mark l in ,  e tc , ,  l i t e ra tu re .  Meccano
Design Makers  Instruct ions.—Andreas Konko ly .
Budapest XI I I .  Katona  J.u.28.HI. 17. Hungary.  M

"Meccano  Magaz ines , "  1944-1951 (a few
missing). 1947 and 1948 bound.  A l l  good o r
reasonable condi t ion.  Offers and details.—
Dodson,  182 Tanker ton  Road, Whi ts tab lc .
Ken t .  M

O ld  Meccano  good cond i t ion ,  over  800 useful
pieces inc lud ing brass cogs plus hundreds small
i n  box.  Offers  —Ivy House,  He t ton ,  Sk ip ton,
Yorks.  M

D iecas t  La tes t  f r om Rami ,  No rev ,  Dugu—
also stocks of  Tekno  RIO Gama. Mercu ry .
W ik i ng .  Sol ido, obsolete D inky ,  Corg i ,  Spot
On ,  e tc .  W i l l  also buy good o r  m in t  models.—
T.  I .  Jeffrey, Pi tmul len House.  N r ,  St. Andrews,
Fife, Scotland. M

L i ve  S team Mode l  Boa ts .  Send S.A.E. f o r  i l lus-
t ra ted  l i s t  to— Perlco Models, 104 Tenniswood
Road. Enfield, M iddx .  MN

Meccano  Se t ,  wor th  £29 10s. 6-soeed power
d r i ve  motor ,  many gears, sell  for £12.—Cornish.------ ■■ ■ M

1924 37.

UI  IVV  r i iw iu f  t FFidn y >vn  lu r  L i_
79  Parsonage Leys, Ha r l ow .  Essex.

For  D i sposa l ,  French magazines,
sundry  books, o l d  par ts ,  exchange is desired.
—M.  Perraut ,  69 Vernaison, France.

• * ------ IGC I  A 1 I az
—M,  Perraut ,  69 Vernaison, France. M

’ •  M .M . ” s ,  January 1961 to Ap r i l  1964. Immacu-
la te .  25s. o.n.o.  Postage ext ra .—Roberts.  357
Horbu ry  Road, Wakef ie ld ,  Yorkshi re,  M

Red  Green  Meccano  Ou t f i t s  and fu l l  range of
spares, e tc . ,  a t  1959 prices and l owe r  i n  most
cases = half  cu r ren t  l i s t  p r ice .—155 Nut f ie ld
Road,  South Merstham,  Surrey.  Merstham 3925.

M
Hornby  Dub lo  2-ra i l ,  3 locomot ives.  9 coaches.

18 wagons, extensive t rack ,  ext ras.  Cost £55.
Offers, s.a.e. f o r  details.—44 Mar ine D r i ve .
Wolver ton ,  Bucks. M

Telephone: 01-254 0335.

GREAT BRITA IN
2/6. 5/- & 10/- FREE

This packet of  stamps is given absolutely FREE
to all genuine applicants for my  superior used
Br i t ish Colonial  Approvals enclosing 4d. i n
stamps for postage. Overseas Applicat ions

invi ted.
D. L. ARCHER (M),

2 .  LITCHFIELD WAY,  BROXBOURNE. HERTS.

I Buy  You r  S tamps ,  col lect ions o r  loose l o t s .
Send them,  fo r  cash o r  p romp t  r e tu rn  to—
Ramplev.  39 Me  ’ dw  y W idnes ,  Lancs. M

Pleasure and profit from stamps 1

weekly
helps you io  get most of both

EVERY THURSDAY  1 / -
lllustrated in colour. The newest
news on stamps. Order a regular

copy from your newsagent.
A LINK HOUSE GROUR PUBLICATION

AIRCRAFT • RAILWAYS
CLJ IpC  Thousands of  t i t les  available
j n l r j  State you r  in te res t  and send

1$. 4d. for  the  appropr ia te  l is t  to
REAL PHOTOGRAPHS CO. LTD. (Mn)

Sou thpo r t ,  Lancash i re

KITS, ENGINES,  ACCVIS IT  THE  LARGEST MODEL
STOCKISTS IN  THE  COUNTRY
it STAFFED BY EXPERTS * PART

EXCHANGE * H P. FACILITIES * MAIL
ORDER INCLUDING OVERSEAS *
ORDERS UNDER £3 POSTAGE*  BACKING 2/ -

All shops open until 8.30 p.m. Friday.
Leicester, Weston and Wimbledon closed

Monday. Isleworth ooen each weekday.
WE SERVICE ALL  RADIO  EQUIPMENT WE SELL

RADIO
S.A.E. br ings free b rochure .  An  i n t r oduc -
t i on  co R /C  con t ro l  and detai ls o f  t he
wor l d ' s  best single channel t one  guidance
system. Over  5.000 i n  cu r ren t  use
th roughou t  t he  wo r l d ,  quant i ty  produced
and fu l ly  guaranteed for best range and
qua l i ty  at on l y  £13. Comp le 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, f rom £35L  D ig i ta l
two ,  t h ree ,  four and five channel P ropor -
t i ona l  equ ipment  f rom £84. Good
select ion o f  second-hand Radio always
i n  stock.

1SL0473 RADIO CONTROL SUPPLIES LEIC. 21935
581 LONDON ROAD,  ISLEWORTH,  M IDDX.  52a LONDON ROAD,  LEICESTER
154 MERTON ROAD,  WIMBLEDON CHE 4887 I THE CENTRE, WESTON-SUPER-MARE WESTON 6600

Kits.
We

We stock all current
Engines and Accessories,
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, Mar-
ine and Air-cooled Engines.

K INDLY MENTION “MECCANO MAGAZINE”  WHEN REPLYING TO ADVERTISEMENTS
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AUSTRALIA

HEARNS HOBBIES
Mai l  Order  Service

303 FL INDERS STREET, MELBOURNE
3000

Suppliers o f  Aeromode l le r  Plans and Books,
Model  A i rc ra f t  * Boats - Cars - Railways -

Engines - Accessories - R/C Equipment .
Wr i te  for Pr ice L is t .

Tel 60444BATH
CYRIL HOWE’S

CHEAP STREET,
BATH,  SOMERSET.

The Mode l  Shop o f  t he  Wes t  for a l l  you r
model l ing requi rements.  A i r c ra f t ,  Boats.
Engines, Radio Con t ro l .  Exper t  advice avail-
able. M.A.P.,  Meccano Sets, spares, e t c .

BIRMINGHAM
KINGS HEATH MODELS

5 York  Road, Birmingham 14.
Everyth ing for t he  mode l le r :  Boats, Cars,
Planes, Railways, K i t s ,  e tc .  Meccano sets and

reasonable stocks of  spares.

Te l :  E r i t h  32339

DERRETT (TOYS) LTD.
52/54 ER ITH  H IGH STREET,

ERITH ,  KENT
Ai rc ra f t ,  Boats, Fibreglass Hu l l s ,  T r i -ang
Hornby ,  L ima H .O . ,  H .  & M .  Un i t s ,  Scalextr ic ,
A i r f i x ,  R i ko ,  Pactra, Plastic k i t s ,  Min i tanks,
Marquet ry .  Prompt  Ma i l  O rde r  Service,

HEMEL  HEMPSTEAD
Te l :  Heme l  Hempstead 53691

TAYLOR & McKENNA
(Hemel )  LTD.

203 MARLOWES,
HEMEL HEMPSTEAD,  HERTS.

For  Mode l  Boats, A i r c ra f t ,  Railways,
Racing Cars and Accessories.
Meta l  and Plastic Meccano.

Te l :  0532-26611LEEDS
KING CHARLES SPORTS CENTRE,

RAILWAY HOUSE.
K ING CHARLES STREET, LEEDS, I

Specialists and stockists i n  a l l  mode l  ra i lway
equ ipment  and accessories. Tr i -ang-Hornby,
T r i x ,  Fleischmann, Gem,  Hammant  & Morgan.

Sommerfe ldt .
Ca i ,  service 25 - home,  £2 overseas.

Te l :  Dart ford 24155KENT
MODERN MODELS LTD.

49 51 LOWFIELD STREET,
DARTFORD,  KENT.

For  al l  you r  model l ing requi rements.  Radio/
Con t ro l ,  A i r c ra f t ,  Boats, Cars,  Railways. A l l
leading makes f rom The  Shop w i t h  the  Stock.

P romp t  ma i l  o rde r  service.

LEICESTER Te,: Leicester 2,935

RADIO CONTROL
SUPPLIES LTD.

52 LONDON ROAD.
Ma i l  Order  Specialists.

Closed Monday.
Open un t i l  8.30 p .m.  Friday.

The Showroom of  t he  Midlands w i t h  fu l l
R /C service faci l i t ies.

Te l :  CHE 4887LONDON
RADIO CONTROL

SUPPLIES
154 MERTON ROAD,
WIMBLEDON S .W. I9
Closed a l l  day Monday.

Open  un t i l  8.30 p .m.  Friday.
Largest R /C  stockists i n  the  coun t ry .

Te l :  Lee Green  2637 |LONDON
LEWISHAM MODEL

CENTRE
45 LEE HIGH ROAD, LEWISHAM. S .E . I3

Everyth ing fo r  t he  Mode l le r ,  A i rc ra f t ,
Boats, Radio Con t ro l .  Railways. Cars-

Spares and Repairs ou r  special i ty.
Ma i l  O rde r  a pleasure.

|"Qj |DON Te l :  ISLewor th  0743

RADIO CONTROL
SUPPLIES LTD.

581 LONDON RD.,  ISLEWORTH,
MIDDX.  Ma i l  Order  Specialists

Open  each weekday and un t i l
8,30 p .m.  Fridays.

Largest R/C stockists i n  t he  coun t r y .
Own  R/C service cent re .

Te l :  01-529 1250LONDONTe l :  578-2299LONDON
BENNETTS SPORTS & TOYS,

3 RUISL IP  ROAD.
GREENFORD,  M IDDX.

Radio Con t ro l  stockists, K i t s .  Boats and
Aircraft Popular range. Secondhand Engines

and Radios bought  and sold.
Tr i -ang stockists.

Closed Wednesday I p .m.  Ma i l  O rde r
Specialists.

“ LEISURE TIME,”
4 STAT ION ROAD,  CHINGFORD.

LONDON E.4.

Ai rc ra f t ,  E lect r ic  Cars, Boats. Railways and
Accessories, Plastic K i t s .  Model l ing  Act iv i t ies

MAIDSTONE 815,2,3

MODELCRAFT
40 UNION STREET,

MAIDSTONE.  KENT.
Everyth ing for the  average mode l le r .  Cars,

A i r c ra f t ,  Boats, Railways.
SPARES AND REPAIRS. MAIL  ORDER.

Te l :  Reading 51558READINGMANCHESTER
Te l :  Blackfrtars 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.

READING MODEL SUPPLIES
I HOSIER STREET.

ST.  MARY’S BUTTS,
READING.  BERKSHIRE.

BERKSHIRE'S MODELL ING CENTRE

ST. ALBANS Te,: 59234

BOLD & BURROWS LTD.
12.22 VERULAM ROAD,

ST. ALBANS,  HERTS.
Meccano Sets and Spares

WOLVERHAMPTON
Te l :  26709

MODELS & HOBBIES
3 BELL STREET, MANDERS CENTRE

WOLVERHAMPTON.

A l l  Meccano Sets i n  s tock up  to  and inc luding
No .  10. Full  Spares Box ,  kep t  up-to-date.

WESTON-SUPER-
MARE Te l :  Wes ton  6600

RADIO CONTROL SUPPLIES LTD,,
I THE  CENTRE,

WESTON-SUPER-MARE,  SOMERSET.
Open  un t i l  8.30 p.m.  Friday.

Largest R/C stockists i n  the  coun t ry .
Own R/C  service centre.

KINDLY MENTION "MECCANO MAGAZINE”  WHEN REPLYING TO ADVERTISEMENTS
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oRADIONIC LEARN AS YOU BUILD
RADIO & ELECTRONIC CONSTRUCTION SYSTEM.
THE BEST FOR BEGINNERS & EXPERTS

[•RADIONIC

©J

E/508-Computer
A No. 4 SET and 6-TRANSISTOR rtRHEF

Clear, simple, versatile, this rugged system can build almost any electronic
circuit. Ideal for the experimenter; the teacher; and the complete beginner.
Already used by well over 1.500 schools in the U.K.
Selected by the Council of Industrial Design for n i l  British Design Centres.
Featured in Sound and Television broadcasts.
Beautifully engineered; battery operated; no  soldering: no  pr ior  knowledge
needed. Results guaranteed by our  technical department. People say:

“ I can only describe the results as br i l l iant,  absolutely bri l l iant. '*
** You  have opened up a new world.  “
" Noth ing  could paint the picture clearer than bui lding these sets.”
“ The k i t  has been used by my  son (aged 10) with complete success.’
“ Most  impressive—a stroke o f  genius whoever devised i t . "

No 1 Set £7  10 0 14 Circuits (Earphone)
No 2 Set £9  0 0 20 Circuits (Earphone)
No 3 Set £13 10 0 22 Circuits (7 x 4in loudspeaker output)
No 4 Set £18 10 0 26 Circuits (include 6 Transistor and reflex superhets)

Prices (Post Free)
UNIQUE ’  O i r  " No  soldering ” printed circuit board lor  superhet portable.
Simply insert components and tighten nuts.

NEW ! Our Electronics Kit builds 30 plus electronic circuits (for
4 students) £19.7.0.

FULL DETAILS FROM:

RADIONIC  PRODUCTS L IM ITED (M .M. )
ST. LAWRENCE HOUSE, 29 /31  BROAD STREET,
BRISTOL BSI 2HF
Tel. (0272) 2S35I

■19/11 ■ 49/11

NEW  SUBBUTEO CONTINENTAL
CLUB 63/11INTERNATIONAL

Dept

BINDERS'-
in handsome leather cloth with gold blocked
name plate on spine to take 12 copies of
your MECCANO MAGAZINE. Copies
open flat and can be removed unmarked
as required.

pr ice  i nc lud ing  postage 12/6
Send a postal order or  cheque to :

MECCANO MAGAZINE
I3-35 BRIDGE STREET
HEMEL HEMPSTEAD, HERTS.

KINDLY MENTION "MECCANO MAGAZINE"  WHEN REPLYING TO ADVERTISEMENTS
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model .shopswho specialise

in  MECCANO spare p r-t’s
Dealers wishing to  advertise
on this page should contact
MECCANO LTD. ,
L IVERPOOL direct,
M. A. P. do not accept
bookings for this page

Listed below are some of the dealers who sell Meccano accessories
and spare parts. This is intended to aid enthusiasts —and there
are many of  them —who constantly require additional spare parts
for their sets. All dealers can, of course, order Meccano spare
parts for their customers, but those listed here are among our

spare part specialists.

JOHN WEBBER
Sports L td . ,

223  H i  h S t ree t
EXETER

Telephone: 74975

THE GUILDFORD
DOLL’S HOSPITAL LTD

13 Swan Lane,  GUILDFORD
Telephone: 61331

“ WALKERS ”
IS  St .  Thomas Street,

SCARBOROUGH, YORKS.
Tel: SCARBOROUGH 3223
(Mail orders welcomed)

TAYLOR & McKENNA
203 Marlowes

HEMEL HEMPSTEAD,
HERTS.

Tel: Hemel Hempstead 53691

C. G .  MARSHALL
Maxwell  Road
BEACONSFIELD
Telephone: 4092

LUCAS’S (Hobbies) LTD
7 Tarleton Street

LIVERPOOL I
Telephone : Royal 7562

JEREMY
16 Princes Arcade,

Piccadilly
LONDON S .W. I

Telephone : Recent 1846

M.  H .  B .  DAWSON
96 White ladies Road,

BRISTOL 8 .

BARRETT’S LTD.
2 St .  George’s Street

CANTERBURY
Telephone : 66161

Cheltenham Motor A Cycli
Co.  L td  . 3 I H igh  Street

CHELTENHAM
Talephone : 53099

—
LESLIE BROWN
Super Toy and

Model Store 95  High  Street,
Stockton-on-Tees

Telephone : 67616

ESBE SCIENCE CENTRE
3431 Bathurs t  Street 1

TORONTO, 19 J

Telephone : 789-3161

NEW ZEALAND

WILTONS
GAMES SPORTS STORE

Corner House,
Canal Queen Street

SALISBURY
Telephone: 22984

BUNKERS LTD.
P .O .  Box 58

HASTINGS
(Mail orders from all countries

welcomed)

H.  A .  BLUNT A SONS LTD
133 The Broadway,

MUI Hill
LONDON N .W.7

Telephone: Mill Hill 2877

W.  PAINE A CO. LTD.
168 High Street

CHATHAM,
Also at  Grays

Telephone : 45215

THE MODEL SHOP
7-13  Bootle Street,

Off Deansgate,
MANCHESTER 2 .

Td:  Blackfriars 21935

YOUNGSTERS (THE DOLL’S
HOSPITAL)
55 Hallgate
DONCASTER

Telephone : 113  1

KINDLY MENTION “MECCANO MAGAZINE”  WHEN REPLYING TO ADVERTISEMENTS
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START OFF RIGHT in '69
with a kit

CONTROLINERS

TALON
Combat design of considerable strength.
Easy and quick to build. A fully aero-
batic model that is great fun to fly.
For 2.5 to 3.5 c.c. engines. _
Wingspan 32 in. * *  $

FIREFLY
Stunt model with '* pro-
file ” type fuselage, specially designed
for engines under I c.c. K i t  contains
die-cut parts. Wingspan 20 in. 24 3

RADIAN
with coupled wing flaps and elevators.
For .049 motors. K i t  contents include
die-cut parts, stunt tank, preformed
U/C, formed canopy, all hardware.
Wingspan 22 in. 25 I I

RUBBER POWERED MODELS

Z|
GYPSY 21 6
Ul t ra  s imple assembly
methods go to make this
design the  easiest-to-
bu i ld  large du ra t i on
mode l  ever  k i t t ed .W ing -
span 40".

COMPETITOR 15AJAX 12 I I
A we l l  established KK  favour i te.
Famous fo r  many years on  account
of  i t s  superb performance even i n
the  hands o f  r he  newcomer  to the
hobby Wingspan 30*.

The  pleasing l ines of  th is  mode l  have
made i t  one of  the  most  popular  i n
the  who le  KK  range. Wingspan 32*.

GLIDERS
CADET
Ideal beginner’s
m °del. Simple,
strong construction.

"***"*-s and very easy to
tr im. 30 in. span 9/2

CAPRICE
The beautiful ly clean-cut
lines of  this 51-inch span contest
sailplane w i l l  appeal to a l l  gl ider
enthusiasts. The  k i t  contains ample
highest qual i ty  mater ia ls ,  including
die-cut parts  for easy building. 24/9

” x

HANDBOOK
FIRST PRINT SOLD OUT!

SECOND RE-
PRINT NOW
AVAILABLE
AT YOUR
MODEL SHOP
Price 2 6

Or  di rect  f rom
E. KE IL&  CO.  LTD. ,  W ICKFORD,  ESSEX.

2/6 plus 9d. postage.

Printed in Great Britain by ELECTRICAL PRESS LTD., Maidenhead , Berks., for the Proprietors, MODEL & ALLIED
PUBLICATIONS LTD.. 13/35 Bridge Street, Hemcl Hempstead, Herts. Published by the ARGUS PRESS LTD?,

£2/ l8 Paul Street. London, E.C.2. to whom all trade enquiries should be addressed.
Registered for transmission by Magazine Post to Canada.
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DINKY
TOYS
bring you tough ,
all-action models

Model No. 187 De Tomaso- MangusteModel No. 131 Jaguar E* Tvp*? 2 • 2

Model No. 157 BMW. 2000 Tiiu* Mode) No. 162 Rolls-Royce Phantom V Limousine

No  131 JAGUAR E TYPE 2 + 2
Have your own high speed type and
leave your friends standing This model has
opening doors, bonnet and rear window
Wire wheels, wing mirrors, aerial and engine
all shining silver.

Go fast, get mobile for 12/11

No 187 DE TOMASO  -MANGUSTA
Own a racing driver s dream car An accurate
rear engined model with lift up see through
inspection covers Luggage goes under the
bonnet.

Get this really powerful car for 9/11

leaders go  for
DINKY

TOYS
t he  t ough ,  ac t i on -packed  mode l s

No.  152 ROLLS-ROYCE PHANTOM V
L IMOUSINE

The shining paintwork and suspension on
this mode! are tust like the real thing. You
can open all four doors, boot and bonnet,
great for showing your kiends ns powerful
engine Own a gleaming Rolls-Royce com
plete with chauffeur for 14/11

No.  157 BMW 2000 TILUX
Real Mashing indicators, operated by you.
powered by battery. Turn the wheel, use the
suspension and watch this luxury model
flash right round the corner, Set the pace
for your friends. o n |y J 2 /11

meccanoindex.co.uk
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I R I KO]
CATALOGUE

AfARKLIN
k HO TRAINS

No room to list the fantastic range of Marklin model
railways and equipment we  stock - it's all in the Marklin
Catalogue price 2s. 6d. - suffice to say that Marklin is
the most reliable, simple and advanced model railway
system in  the world.
Stud-contact A.C. working, programmable automatic
running, beautifully engineered locos and rolling stock,
and infinite rail variations.
If you're a two-rail man you can get Marklin quality and
engineering under the HAMO label.

THE RIKO CREED
In presenting our 1968-1969 catalogue,

we  havet ried to  make i11ively, nice to  look at,
and as full of information about our unique
range of modelling products as possible. To
coincide with the printing of this catalogue
we are announcing details of THE  GREAT
RIKO COMPETITION, an exciting com-
petition, which is based upon this catalogue.
I f  you compete, you stand a chance of win-
ning a HONDA N 360 motor car or any one
of 219 other super prizes. For more details,
see the back page of this catalogue.

NOW I What about our range of products ?
We think i t  is the most comprehensive on
offer in  the model field, as well as the best
value for money. We Ii terally t ravel the world
to bring you the finest models. The best
and widest range of slot racing cars
and accessories, working steam engines,
model railways, flying aircraft, car, tank, air-
craft and boat kits,  etc., etc.; even the largest
working plastic model battleship ever pro-
duced; all made by the best manufacturers in
the world and sold under our RIKO LABEL.

The RIKO label means a l o t t o  us here in
Hemel Hempstead, and we want i t  to mean
a lo t to  you. Every product bearing our label
has to meet our high standards and we are
always struggling to  open new horizons and
dimensions to  our customers.

We are very conscious of the necessity to
provide greater interests for the modellers of
this country, not  only with new models, but
also, by taxing their skills to  higher and
higher limits. I t  therefore can happen, that
some of the kits we sell do not  literally fall
together, and sometimes require a bit  of  addi-
tional modelling skill. These are often models
wi th a unique interest value. We feel sure
that when the modeller occasionally comes
across these isolated cases, he wil l take
advantage of the extra challenge.

If, however, at  any time you feel dis-
satisfied wi th any of our products, please
don't moan behind our backs -TELL  US I
We know that you wi l l  have many hours of
pleasure and interest building and operating
RIKO models; and once you start with  RIKO,
we want you to  go  on being a RIKO fan for
ever.

On pages 21, 22 and 23 of this catalogue
Is a list of our LEADING stockists in  the
United Kingdom. Obviously, this list only
shows a small percentage of our customers,
but  these stockists are all highly qualified to
meet your modelling requirements. If you
have no  local stockist,we also publish a very
large and comprehensive list of mail order
suppliers, all of  whom are recommended by
ue for reliability and good service.

YOUR SATISFACTION IS OUR
L LIFEBLOOD

FALLER g
HO SCENIC K ITS

HO model scenery? Name i t  and the odds are we've got  i t  i n  the
Faller range. Station buildings, signal boxes, scenery, houses,
churches, bridges, viaducts, surfacing materials, even working
models; everything for a realistic layout at  reasonable prices. Ask
your dealer for the complete illustrated list. I f  he hasn't got i t ,  write
to  us and we'll  send i t  to  you for 3 / -

New to Britain, but highly successful in  Europe, Lima
HO locos, rolling stock and rail systems are moderately
priced, but of excellent quality. Lima locos are powered
by motors using a full circle magnet and have tremend-
ous pulling power. Driving wheels have tyre rings for
extra adhesion.
An enormous range is available, impossible to list here,
so ask your dealer for a Lima catalogue. If  he hasn't got
one, send us 2s. 6d. and we'l l  let you have one.
Illustrated is the latest French Railways high-speed
electric loco, No. BB 17009. The tremendous detail is
typical of all Lima equipment. The system runs on
12  volts two-rail D.C. and is therefore suitable for
combining with most other HO/OO systems.
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FAMOUS 1

CARS
MOTORIZED '
1 :12  SCALE

BY

p : MA
i TAMIYA

G.11. Honda Formula Ono. 1 :12  Scale.
Motorized
The modelling press have been loud i n  their
acclaim of this superb plastic kit .  Mode! Cars:
' the engine and suspension details are per-
fect' . . . 'well  worth every penny’. Meccano
Magazine: ' i f  you would like t o  own a racing
car, but  just can't afford i t ,  here is  surely the
next best thing' . . . 'The amount of detail
just has to  be seen to  be believed'.
Only Tamiya can produce a plastic kit  of this
standard. It 's over 13  inches long from nose
to exhaust pipes. Engine detail is  complete
down to  spark plug leads, chrome air trum-
pets, transistorised ignition and 'bunch of
bananas' exhaust system. The rear suspen-
sion has twin UJ drive shafts, coil springs,
damper units, roll bars and stabiliser rods.
Front suspension is faithfully reproduced
with wishbones and internal springing. Be-
neath the removable nose and Inspection
cover are the hydraulics, petrol filler,
radiator and stone guard. The rubber tyres
are Goodyear complete with tread pattern
and direction of rotation arrows. As a final
touch the cockpit has full instrumentation,
steering wheel actually steers, and a fire
extinguisher (which doesn't) I Price 73/-
G.12. Porsche Carrera 910. 1 : 12  Scale.
Motorized
Tamiya actually race their own Carrera, so as
you might expect, this model is exact down
to  the very last detail. Treaded tyres, operat-
ing steering and suspension, complete en-
gine and gearbox, contoured grained seats,
a host of chromed parts, and full  instrumen-
tation. Again, not for the beginner; as with
all Tamiya super kits,  you have to  know what
you're about 1
G.13. Lotus Ford 49. 1 :12  Scale.
Motorized
This kit  must be considered Tamiya's greatest.
The first time our sales manager opened the
l id  of the box, he was left speechless - most
unusual for him I We expect to  sell more of
this one model, than of any other kit previ-
ously imported into  this country.
This kit  wi l l  be considered a masterpiece in
every country in  the World. What a wonder-
ful  tribute and advertisement to  British en-
gineering skill, and particularly to  the Lotus
team. Mr.  Tamiya has even put the Union
Jack all over the inside of the box.
The Lotus has complete working steering
and suspension detail, fully detailed Ford en-
gine complete with ancillaries, ZF gear box,
detailed cockpit interior, Firestone treaded
rubber tyres, many metallized parts, detailed
type D Serck radiator with  rubber hose pipes,
fantastic decals (Gold Leaf insignia in-
cluded), and a never-ending list of details
too numerous to  mention. This is THE kit.
You MUST build i t .  Price 73/-

G.11

G.12

G.13
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TANKS
MOTORIZED

SUPER DETAIL

TAM1YA

1: 21 SCALE. MOTORIZED TANKS
These working model tank kits, over a foot
long are wonderful value, wi th opening
hatches, hawsers, spare track pieces,
traversing turrets, elevating guns and work-
ing suspension. The four models listed be-
low, with  the exception of the 155 mm. M2
Gun, have metal gearboxes powered by
high-power motors and will climb over al-
most anything. They're great fun to  race over
an obstacle course. For even more fun, G.1,
G.2 and G.43 can be remote controlled
using the 24/6 remote control conversion
kit listed below.
G.1.M.4. Sherman Tank
G.2. PzKw3 German Tank
G.43. 75 mm. Assault Gun
G.44. 155 mm. M2  Gun - (no motor)

34/-

73/-

73/-

G.54

1:21 & 1 : 25 SCALE. REMOTE
CONTROL TANKS. TWIN  MOTORS
The ultimate in the Tamiya tank kit  range.
Complete and exciting realism. For example,
G.51, G.54 and G.39 have caterpillartracks
built up from separate links, and each
wheel has its own sprung suspension.
These tanks are supplied complete with re*
mote control, and if you're really keen, why
not radio-control them? Latest i n  the range
is  the British Army 'Chieftain*, a great model
of the greatest British Tank.
G.50. Big Shot. 1 : 21 Scale 105/-
G.51. German Panther.1 : 25 Scale 126/ -
G.54. German JAG D Panther Rommel.

1 :25  Scale 126/-
G.70. Sherman. 1 : 21 Scale 105/-
G.71. PzKw3 German Tank. 1 : 21

Scale 105/—
G.72. 75 mm. Assault Gun. 1 : 21 Scale

106/ -
G.39. British Army Chieftain. 1 : 25

Scale 130/-

G.50G.70

G.36
M.2

■?

■ I

1 : 25  SCALE. MOTORIZEDTANKS
These are the same tanks as those described
above, but with single motor and gearbox
and without remote control.
G.34. German Panther 99/11
G.35. German JAGD Panther Rommel

99/11
G.36. British Army Chieftain 99/11

REMOTE CONTROL CONVERSION
SET FOR 1 : 21 AND 1 : 25 SCALE
TANKS
The remote control sets allows you to  drive
your model just like the real tank. All control
functions are duplicated, with a separate
motor and gearbox for each track. Functions
are Forward Slow Turn Left, Forward Skid
Turn Left, Forward Siow Turn Right, For-
ward Skid Turn Right, Forward Both Tracks,
Reverse Both Tracks, Reverse Slow Turn
Left, Reverse Skid Turn Left, Reverse Slow
Turn Right, Reverse Skid Turn Right. Motors
required: 2 RIKO MR36.

M2  (excluding motors) 24/6
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MOTORIZED
TANKS
T35  SCALE

TAMIYA

G.48 G.40
A larger range of tanks is available in  this
scale. The kit  details are of the same high
standard as the larger models, many with
opening hatches, traversing turrets, gun ele-
vation, forward and reverse drive. Although
not difficult to  build, care and attention wil l
produce a better model. Caterpillartracks are
of flexible rubber with moulded teeth and
track pieces.
Two new kits have remote control and set a
new standard i n  this scale; these are the
G.56 King Tiger and the G.58 Hunting Tiger.
A remote control conversion set is also avail-
able for most of the 1: 35 scale tanks, price
17/11. Excluding Motors
Motors required: 2 RIKO MF.25.
G.3.  ------------------------ “ “
G.4 .
G.5.
G.6 .
G.17.  Br i t ish  Army Chieftain
G.42.  French Twin F lack  Tank AMX

DCA  30 25/6
G.46.  French Archery  Tank AMX  105

25 /6

T105  JS111  Sta l in  Tank
T56  Russian  Tank
M41 Walker Bul ldog Tank
T34 Russian Tank

25/6
25/6
45/-

G .58

G.47.  Rommel  Tank
G.48.  Napoleon  Tank AMX 30
G.49.M48 Patton Tank
G.18.  Scorpion Armoured Car
G.19 .  Spider  (Coventry)  Armoured

16 /6
18 /6
18 /6
25/6
31/-
45/-
45/-

31 / -
45/-
16 /6 1 : 55 SCALE. MOTORIZED TANK KITS

These tanks have been in demand for use in War Games by famous battle
enthusiasts who re-enact manoeuvres and tactics of World War 11.
All these tanks are electrically powered and i t  costs relatively little to build
a full squadron of tanks for War Game purposes. All these tanks have metal
gearboxes, rubber caterpillar tracks, are easy to build, and will literally
climb anywhere.
G.20.
G.21.
G.22.
G.23.
G.24.
G.25.

Car
G.40.  Saladin  Armoured Car
G .41 .M8  Armoured Car
G.45.  SU  100  Assault  Gun
G.52 .M4  Sherman Tank
G.37.  K ing  Tiger Tank
G.38.  Hunting Tiger  Tank
G.57 .M36  Type B2  Destroyer  Tank  317—
M. l .  Remote Control Conversion Set.

1 : 35  Scale  Tanks (not
Armoured Cars )  17 /11

G.56.  Remote  Control  K ing  T iger  Tank
59 /11

G.58.  Remote  Control  Hunt ing  Tiger
Tank 59 /11

M42 Hunter Tank
SU57 Stalin Tank
U.S. Army M24 Tank
Destroyer Tank
Crusader Tank
Self-Propelled Long Tom Gun

G.3
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G.30 G.28

G.26 G.31

These inexpensive kits are all elec-
trically powered and have a high
turn of speed (in calm water). They
are great fun, and easy to build.

G.26. Japanese PT9 12/ -
G.27. J .  F.  Kennedy PT10912 / -
G.28. Russian Vostock 12/-
G.29. British Vosper 12/ -
G.30. Japanese PT1 12 / -
G.31. Swedish Polaris 12 / -

NEW SS Strathardle
P&O SUPER CARGO L INER

G.64

This 1 : 450 Scale model is over 1 5 inches long. It  is electrically powered,
using the RIKO
is a one-piece
in P&O green,
are moulded in
need to be painted.

MF 25 motor, and is extremely well detailed. The hull
moulding and comes pre-painted below the waterline
Decking, hatches, derricks, funnel and superstructure
the correct colours, and the finished model does not

A.63. 1 : 450 Scale P & O Super Cargo Liner SS Strathardle 35/-

NEW MOQNA.63

Now here's a fun kit. Tamiya have
their own ideas about the looks of
the Moon vehicle. However, one
thing's for sure, it'll be electrically
powered, just like the model. This
one has some nice gimmicks, like
a towable stores 'pod', rotating
coloured signal lamp and clear
plastic sealed canopy. It's different.
G.64. Moon Craft Apollo 1

39/11
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FIGHTING
AIRCRAFT

These large-scale aircraft kits are
beautifully moulded down to the
last rivet. Most have pilots, clear
canopies, cockpit instrumentation
and controls. Control surfaces,
undercarriages and struts are per-
fectly reproduced. Use a little care
when building these kits and the
finished model will justify your
efforts.
G.80.
G.81.
G.82.
G.83.
G.84.
G.85.
G.86. Hayabusa
G.87.

G.90

Zero Fighter 12/11
Shidenkai M IK  2J 12/11
Raiden
Zero No. 63
Shoki No. 2
KI-61 Hein

G.89
12/11
12/11
12/11
12/11
12/11

K1100  Type S -Model
1A 12/11

Saiun No. 9 (Myrt)  25/11
Dive Bomber Type 99

21/—
21/-

G.88.
G.89.

G.85Zerosen PeteG.90.

G.108

G.105

G-95

There's never been detail in  1 : 100 scale like this before!
All these modern jets are quite, quite superb. Rockets,
long range fuel tanks, decals, stand, undercarriages,
control surfaces. Even under a magnifying glass the
detail stays crisp. Build the complete series.
G.105.
G.106.
G.107.
G.108.
G.109.

5/11
5/11
5/11
5/11
5/11

LTV A-7A Corsair I I
M IG  19  Farmer-E
Skyhawk
Lightning FMk .  V I
Mirage

Smaller in scale, but no less detailed, these inexpen-
sive kits make up into realistic models, and are quick
and fun to build. They're all Japanese World War II
Aircraft, many with unusual design details.

G.91.
G.92.
G.93.
G.94.
G.95.

Zerosen
Shoki
Raiden
Hayate
Shinden

5/11
5/11
5/11
5/11
5/11

G.109
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2 GREAT MOTORCYCLE K ITS
A.40. Honda

W RC 162.
F 1 :10  Scale 44/-

If you're keen on motorcycles, 1
you really must build these two

large-scale model bikes. Nothing
has been left out; spoked wheels,
rubber tyres, instruments, full en-

gine details. And the Honda j
is the only motorized motor- J

k cycle kit available. A
A.41. Suzuki A 90 &

HON°A

:12 Scale
14/11 .

A. 40

YAMATO
KINGSIZE

. BATTLESHIP

This is the largest working model plastic battleship k i t  in  the world. I t 's  almostthreefeet 1
six inches long. The working details include rotating gun turrets, electrically rotated radar
aerial, quadruple chrome-plated props. I t  takes a while to  build, and we wouldn't say i t
was for the beginner. I t  sails majestically, and is suitable for full radio control. We even j
have one and sail i t  regularly i n  Hemel Hempstead. Scale 1: 250. £10.18.0

RlKOKlJ

T.1-T.8

ftThese 1 : 72  scale tank kits are well
detailed, require no cementing and
are powered by a friction motor.
They can look very realistic if
painted. Ideal for War Games.
T.1. M48 US Patton Tank 3/9
T.2. German Panther Tank „
T.3. Russian Stalin Tank „
T.4. Russian T-54 Tank „
T.5. Wirbelwind Flak Panzer ,,
T.6. 75 mm. Assault Gun „

US M4  Sherman Tank „
German Tiger Tank „T.8.
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RlKQ

These RIKO Military Vehicle kits are all
scaled versions of actual vehicles used by
Army unitsthroughoutthe world. They're all
working models and are fun to  build and
collect. Many are ideal to  combine with
yourTamiya 1: 35 scale tanks. A.56
A.45. British Abbot Tank.  1 : 35

Scale 31/ -
A.46. U.S. M4  18  ton Tractor.

1 : 32  Scale 25/6
A.47. U.S.  Armoured Half Track 25/6
A.48. British Comet Tank. 1 : 44

Scale 18/6
A.49. British Charioteer Tank. 1 :44

Scale 18/6
A.50. German Tiger Tank.  1 : 44 Scale

18/6
A.51. U.S.  M48 Patton Tank. 1 : 50

Scale 18/6
A.52. Japanese M61. 1 : 44 Scale 18 /6
A.53. U.S. Army Personnel Carrier

25/6
A.54. U.S.  Army Ordnance Truck.

1 :32  Scale 31 / -
A.55. U.S. Army Highway Trailer.

1 : 32  Scale 49/6
A.56. U.S. AmphibiousM-29 'Weasel'

29/11
A.57. German Armoured Car

'Puma I I I '  23/6

A.55 A.54

A.46 A.47

RIKO MOTORS
A range of low voltage D.C. Motors designed
for models of all types. Very reliable, high i n
power, low in  current consumption. Your
batteries last longer with Rikol
New circular motor;  Lead wires from
reverse end.
MR-14 .  1.5-3 volt motor
MR-26 .  1.5-3 volt motor
MR-36.  1.5-3 volt motor
Standard shape motor:  Lead
from top. 1.5-3 volt.
MF-13 .  motor
MF-15 .  with mounting bracket
MF-25 .  motor
MF  -35. with mounting bracket
MF  -45. with mounting bracket
MF  -55. 3 volt motor with mounting

bracket 6 /6

3/6
4/6
5/6

wires

3/6
4/6
4/6
5/6

5/11

MABUCH1  MOTORS
Here's the new RE series full-circle Mabuchi
Motors, complete with mounting bracket.
New windings and new magnets mean very
low current drain and extraordinary power.
The larger motors, especially the RE- 56, are
ideal for powering model boats.
RE-14. "
RE-26.
RE-36.
RE-56.

1.5  v. 5 /6
1.5-3 v. 5/11
1.5-3 v. 7 /11
1.5-3 v. 11 /3 MABUCHI
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1 :12  SCALE
FAMOUS CARS

EXQUIS ITE  WORKING
DETAIL

A.80

Here are the world-famous Bandai large-scale car kits. Each a master-
piece in miniature; each a challenge to  your ingenuity. For proof, just
look at the photographs. Careful building pays dividends. The
Mustang has opening doors, slide-down windows, opening bonnet,
boot-lid, engine with MF-55 motor, and suspension detail, plush
interior, with wood veneer, instrumentation, controls and chrome
trim. The Lotus and Ferrari racing single-seaters have superb engine
detail, complete suspension systems, cockpit instrumentation and
controls. All kits have full  instructions, choice of decals, rubber tyres,
and are attractively boxed.
A.70. ’ ----- -------Lotus 33. 1 :12  Scale- Motorized

Ford Mustang. 1 :12  Scale- Motorized
Ferrari Flat 12.  1 :12  Scale- Motorized

59/11
126/-

59/11A.72.

A.73. Ford GT. 1: 16 Scale 73/-
This replica of Ford's most successful GT car to date, has opening
bonnet and doors; the engine cover hinges back to reveal superb
engine detail. This kit has rubber tyres, and is moulded in  correct
colours. Generous decals supplied.

A.76. Lola Ford, 1 :16  Scale 39/11
This is the car that made its mark at the Indianapolis 500. I n  1 : 16
scale i t 's  quite a model, with engine and suspension details, chrome
parts, detailed cockpit, and wheels wi th  treaded rubber tyres.
A.80. Lotus Elan. 1: 20 Scala 35/-
If you can't afford the real thing, how about this I Even the windows
slide up and down. A.71

A.77. Brabham Ford. 1 : 16 Scale 39/11
Another successful single-seater, again fully detailed. With care and
patience this k i t  becomes a superb model. As with all these kits the
mouldings are beautifully produced, and the true enthusiast can add
his own details to produce a model which will stand comparison
with those twice the price.
A.87. Lamborghini Marzal, 1: 20 Scale 59/11
Bandai are bang up to  date wi th  this dream of a car which stole the
limelight at Earls Court in  October of 1 967. If you drooled like us
over this 180-mile-an-hour beauty, then you'll just have to  build
the model, make i t  with love and care just like Signor Lamborghini.
The Marzal has opening bonnet, doors, engine compartment, work-
ing headlights, detailed interior, and is motorized.

A.72
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SCALE
OTAKI
ft*1TIC MQDR CARS

OTAKI CARS
Another famous make of large-scale
model cars. If you want your collec-
tion to be complete take a hard look
at these classic motor cars. They're
worthy of your skill. All have open-
ing doors, detailed interiors, chrome
parts, opening bonnets and engine
compartments. Many have working
headlights, and all are motorized.

A.74. Honda S 800 Coupe.
1 :12  Scale 95/-

A.75. Toyota 2000 sports.
1 :16  Scale 95/-

A.79. Nissan R 380-11 . 1 :16
Scale 95/-

A.81. Ferrari 275 GTB-4.
1 :20  Scale 39/11

Note: Coming soon - Honda S 800
Open Sports.

A.74

A.79 SCALE
CARS

RlKQ

RIKO CAR KITS.
1 : 20 SCALE
These represent tremendous
value for rrioney. The skilled
modeller can obtain really
great results. All these models
have opening doors, detailed
interiors, engine detail, work-
ing headlights - not the Cor-
vair Monza - and all are
motorized.

A.86

A.83. Mazda Cosmo Sport.
1 : 20 Scale 35/-

A.84. Nissan R 380-11. 1 : 20
Scale 35/-

A.86. Corvair Monza GT.
1 : 20 Scale 36/-
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izlK<»l SLOT RACING

SUPER MOTORS

13/6
19/11
26/-
26/-
15 /6
24/-
31 / -
28/6
31/ -
29/11
19/11

2/7
2/7

19/11
22/6
6/-

MOTORS  TO  COVER EVERY RACING SITUATION

R.1000. Rikochet. Hi-Torque 12  v. D.C.
R.1002. Rikobomb. Low amp drain. 12  v. D.C.
R.1003. Rikoflash. Hi-Torque. 12  v. D.C.
R.1004. Rikostreak. Super-Torque. 12  v. D.C.
R.1010. Rikochet Mk .  11.12 v. D.C.
R.1012. Rikobomb. Super Ballrape. 12  v. D.C.
R.1013. Rikoflash Mk .  I I .  60,000 r.p.m. 12  v. D.C.
R.1014. Rikostreak Mk-  11.12 v. D.C.  (Balanced Arm)
R.1015. Rikowhip. NEW.  FT-16D Ballrace
R.1016. Wildcat. FT-26D Ballrace
R.1017. Rikominx. NEW  Full-circle Mini -Motor
R.5003. Spare brushes for Rikoflash
R.5004. Spare brushes for Rikostreak
R.1003A. Armature for Rikoflash Mk .  I
R.1013A. Armature for Rikoflash Mk .  I I
R.1012A. Armature for Rikobomb

CONTROLLERS

R.900.
R.901.
R.8032.
R.400.
R.401.
R.402.
R.403.

Giant Controller. 20 ohm/R.900b. 30 ohm 21 / -
Spare fuses 2/-
1 : 32 Scale Car and Track decals (per sheet) 1 /6
Baliraces. Set of  2 for rear wheels, flanged
Ballrace. Front wheels. Set of  2.  1 : 32
Ballrace. Front wheels. Set of  2.  1 : 24
Ballraces. Set of  2 for A"  axles & shafts

10/3
13/6
13 /6
10/3

SLOT KITSPRECISION

RIKO SLOTMOTORS R.1000-R.1017
R.900

BOXED KITS POWERED BY  RIKOBOMB MOTORS
Injection-moulded bodies, brass chassis and bevel gears,
chrome parts. Fantastic value.
R.609. -------
R.610.
R.612.
R.613.
R.614.
BOXED KITS  POWERED BY RIKOBOMB SUPER
BALLRACE MOTORS
R.616. 1 : 24. Cooper F-1
R.617. 1:24.  B.R.M. F-1
READY-TO-RUN SLOT CARS WITH  RIKOBOMB  MOTORS
R.623. 1:32 .  Brabham F-1 29/11
R.624. 1:24 .  Cooper F-1 29/11
RIKO PRECISION SLOT KITS. 1 :32  SCALE. Special Offer
Kit  only, 29/11. Kit,  together with R I KO R.900 Controller,  42/ -
R.631. Ford GT --------------- ' “
R.632. Porsche 904
R.640. H-16 B.R.M.
R.641. Paxton Turbocar
R.642. Harvey Aluminium

Special
R.643. Lotus Indy Wedge
R.644. Lotus 49

decals.

26/-
26/-
29/11
29/11
29/11

1: 32. Toyopet
1: 32. Nissan Cedric
1 : 32 Porsche 904
1: 32. Renault Caravelle
1: 24. Lotus 25

29/11
29/11

R.631/S. Ford GT
R.632/S. Porsche 904
R.640/S. H-16 B.R.M.
R.641/S. Paxton Turbocar
R.642/S. Harvey Aluminium

Special
R.643/S. Lotus Indy Wedge
R.644/S. Lotus 49

R.612
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SLOT K ITS

COMPETIT ION
Si SUPER
SERIES RiKq

reqd >

RIKO 1 :32  COMPETIT ION SERIES K ITS  WITH VACUUM-
FORMED BODIES ALL AT  21/-
Powered by Rikochet Mk .  1 Motor - Brass Pan Chassis. Today's
best buy in  Slot Racing - more than £2  10s. Od. worth of  com-
ponents for 21/-.
This Racewell kit  makes up an extremely fast and light 1 : 32  scale slot racer. The featherlight
vacuum-formed bodyshell absorbs very little power under acceleration and has negligible
momentum under braking. These features, coupled with  the very high torque produced by
the RIKOCHET Mk. I motor combine to  produce a racing vehicle capable in standard trim
of 30  feet per second. I t  wil l  accelerate to  this speed i n  1.1 2 seconds and brake to  rest from
maximum speed i n  0.78 seconds.
R.650. " ......  ..........
R.651.
R.652.
R.6S3.
R.654.
R.655.
R.656.
R.657.
R.658.
R.659.

Ford GT Mk. IV
Ford GTP J Car
Ford Cortina
Ford Mach 2
Porsche Carrera 6
Ferrari 330 P4
Alan Mann Falcon
1967 Shelby Mustang
Ford Galaxie
Chaparral 2F

R.660.
R.661.
R.662.
R.663.
R.664.
R.665.
R.666.
R.667.
R.668.
R.669.
R.670.

Ford Escort
Can-Am Ferrari P4
Iso-Grifo
Ford Mustang Saloon
Ford Mirage
Mercedes 230 SL
Dodge Charger
Racing Group 5 Escort
Ford 3 Litre Sports
Howmet TX (Turbine)
Alfa Romeo Type 33

NEW RIKO 'Super' Series Kits all at  49/6 1 : 32 Scale
These kits must surely be the quickest ever offered in this price range.
Brimming with features usually found on racers costing three or four times
as much, these new kits have the New FT-1 6D Ballrace motor and a new
ultra-low, drop-arm, slotted brass chassis with flexible side-pieces. Also
included are wide sponge rear tyres, special hard front tyres on inde-
pendently revolving front axle, and a hardened brass contrate gear.
Bodies are the well-known RIKO lightweight vacuum-formed type. Buy
one of these and win. Available late November.
R.1200. Ford GT Mk. IV R.1201.
R.1202. Ferrari 330 P4 R.1203.
R.1204. Iso-Grifo R.1205.
R.1206. Mercedes 230 SL R.1207.
RIKO VACUUM-FORMED  BODIES.  1 : 32 All at  6/ -
R.751.
R.754.
R.755.
R.756.
R.757.
R.758.
R.759.
R.7P0.
RJ61.
R,763.
R.764.
R.765.
R.766.
R.767.
R.768.
R.769.
RIKO
R.727.
R.728.
R.729.
R.730.
R.731.
R.732.
RIKO VACUUM-FORMED BODIES. 1 : 24. All at  10 / -
R.720. Howmet TX Turbine R.725. Ferrari 330 P4
R.721. Ford 3 Litre Sports R.726. Chaparral 2F
R.723. Lotus Indy Wedge
RIKO VACUUM-FORMED  BODIES.  1 : 24. At  6/-
R.722. Mini  - Cooper 'S R.724. Hillman Imp

Ford GTP J Car
Can-Am Ferrari P4
Ford Mirage
Howmet TX Turbine

Oldsmobile Toronado
Ford Galaxie Saloon
Porsche Carrera 6
Clubman's Anglia
1968 Cortina Saloon
Mercury Cougar
1968 Shelby Mustang
Ford GT Mk. I I
Ford GTP J Car
Alan Mann Falcon
Hillman Imp
1 968 Vauxhall Viva
Alfa Romeo 33
Chaparral 2F
Chevrolet Camaro Z28
Ford GT Mk. IV
SPECIAL VACUUM-FORMED BODIES. 1 :32 .  All at
Lola GT Mk. I l l
Lotus 47
Lotus B.R.M.
Cooper Maserati
Eagle Weslake
Repco Brabham

Ford Mach 2
Ferrari 330 P4
Ford Escort
Can-Am Ferrari P4
Iso-Grifo
Mustang Saloon
Ford Mirage
Mercedes 230 SL
Dodge Charger
Racing Group 5 Escort
Ford 3 Litre Sports
Ferrari F-1
Honda F-1
Matra F-1
Howmet TX Turbine
Marcos Mantis

R.770.
R.771.
R.772.
R.773.
R-774.
R.775.
R.776.
R.777.
R.778.
R.779.
R.780.
R.781.
R.782.
R.783.
R.784.
R.785.

R.733.
R.734.
R.735.
R.736.
R.737.
R.738.

McLaren Ford
Cooper B.R.M.
Lotus Indy Wedge
Lotus 49
Lola Can Am T.160
M.8A Can Am McLaren

Also now available in 1/24 Scale:
R.690. Mini-Cooper'S’ 21 R.691. Hillman Imp

1 : 32 COMPETITION SERIES KIT

1 :32  SUPER' SERIES KIT

,«1

I

VAC FORMED BODIES
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EVERYTHING FOR THE

R703. 1 /32nd Adjustable, tubular brass 1
with  swing pick-up 12 / -  I

R704. 1 /32nd Adjustable, tubular brass
racing withswing  pick-up 12 / -

R706. 1 /32nd De Luxe, low  centre of gravity
and hinged sides 12/6

R707. 1 /32nd De Luxe slatted, low centre of
gravity, hinged sides 12/6

Adjustable brass for Pitman-type
(Rikobomb) motors 6/11

Adjustable 1 /32 or 1 /24  Tubular
brass w i th  swing pick-up for
Rikochet and FT16 12 / -

As above, but  for Rikoflash and
R ikowhip FT16D motors 12/-

As above, butfcr  Rikostreak and
FT36D motors 12 / -

Adjustable 1/32or1  /24Tubular
Front End with swing pick-up
arm for Pitman-type motors 8 /6

As above, but  wi th  fixed pick-up for
Pitman-type motors 7 /6

1 /32  or 1 /24  Tubular B rass w i th
swing pick-up for Rrkochetor
FT16 motors 12 / -

As above, but for R ikost reak or
FT36D motors az-

Lightweight tubular (spaceframe)
sidewinder brass for Rikoflash or
Rikowhip FT16D motors 10 /6

R56. Lightweighttubular (spaceframe)
in-line brass for Rikoflash and
Rikowhip FT1 6D motors 10 /6

As above, but for Rikostreak or
FT36D motors 10 /6

1 /24  adjustable tubularSidewinder
swing pick-up arm for Riko Whip,
Rikoflash, Rikostreak, FT16D
and FT36D motors 14 /6

1 /32  or  1 /24  adjustable tubular
spaceframe brass wi th  swing
pick-up arm for Rikoflash, Riko-
whip, Rikostreak, FT16D and
FT36D motors 14 /6

1 /24  tubular de luxe brass w i th
swing pick-up arm for Rikoflash,
Rikowhip, Rikostreak, FT16D
and FT36D motors 14 /6

1 /24  de luxe chromed SPIDER
SIDEWINDER CHASSISwith
swing pick-up for FT26D
MOTOR 22/6

All parts are made to  f i t  Axles.
All parts fitting Riko motors also fit
their Mark I t  equivalents.

R IKO Range of  Motor  Mounts
R.111. ........... ' -------- ‘ “

RIKO RANGE OF  GEARS & P IN IONS
Brass Bevel Gears and Pinions for
5 /64th Shafts.  To  fit following motors :
Rikochet, Rikostreak, Rikowhip, Riko Wild-
cat, Rikominx, Taylor Tuned, Slotware,
Mura, Champion, Goldstar, Dyna, Scaiextric
Super 124, Airfix III and 222, Mabuchi
FT13UO, FT16, FT16D, FT26, FT26D and
derivatives.
Bevel Gear and Pinion
R6M. 2 :1  6/11 R9M. 4 :1  6/11
R7M. 3: 1 6/11 R10M. 4 | :  1 6/11
R3M 34:1 6/11

R806.

R51.

R5la.Pinion with  Screws
R51b.

R52.

R53.

R54.

R54a.

R55.

BRASS CONTRATE (WITH SCREWS)

R56a.

R600.

R501.
STEEL INSTRUMENT CUT GEARS,
EACH WITH 10- AND 12-TOOTH
PIN IONS  (WITH SCREWS)
For 5/64th Shafts
R38M. Contrate 62 T 6/11
R39M. Connate 42  T 6/11
R40M. Connate 36 T 6/11
For 3/32nd Shafts
R38. Connate 52 T 6/11
R39. Connate 42  T 6/11
R40. Connate 36T 6/11
R43M. Angled Spur Gear for Sideliner

Chassis 52 T with  11 & 12  T
Pinions 6/11

R44M. Angled Spur Gear for Sideliner
Chassis 47 T wi th  10  & 11  T
Pinions 6/11

R45M. Angled Spur Gear for Sideliner
Chassis 42  T with 9 & 10  T
Pinions 6/11

R502.

R555.

Rikoflash, Rikowhip, FT16D
Rikostreak, FT36D
Mabuchi, FT36
Rikochet, FT16
With  brackets. Rikostreak, FT36D

3/7

2/7
2/7
1 /6
1 /6

R.113.
R.114.
R.115.STEEL CROWN GEARS WITH

SCREWS
R13. 32T  3/- R14. 24T R.116. With brackets. Rikoflash,

Rikowhip, FT16D
Sidewinder mountfor Riko Wildcat,
FT26D 8/6
With  bracket. Riko Wildcat, FT26D

2/7
With bracket. Rikominx 3/6
Special mount and axle holder.
Riko Wildcat, FT26D 5/11

RIKO RANGE OF CHASSIS FOR
HOME OR CLUB CONSTRUCTORS
R700, 1/32nd Pan -type adjustable for

Sports Cars 5/11
R701. 1/32nd Girder-type adjustable

brass 7/11
R702. 1 /32nd Universal adjustable brass

with swing pick-up 10/11

R.119.

R.120.

R.121.
R.560.

PARTS PARTS PARTS PARTS

R70M. 8 T 2/- R72M. 12T 2/-
R71M. 10T  2/ - R73M. 14  T 2/ -
Brass Bevel Gears
3/32nd Shafts

and Pinions for

To f i t  Rikobomb, Rikostreak, Pitman 196B
and 6001, Mabuchi
derivatives.

FT36, FT36D and

Bevel Gear and Pinion
R6. 2 :1  6/11 R9. 4 :1 6/11
R7. 3: 1 6/11
R8. 34 :1  6/11
Pinion with Screws

R10. 4 | : 1 6/11

R70. 8 T 2/- R72. 12T 2/-
R71. 10T  2 / - R73. 14  T 2/-

R.30. 26 T 4/- R34. 34 T 4/-
R31. 28 T 4/- R35. 36 T 4/-
R32. 30  T 4/- R36. 38 T 4/-
R33. 32  T 4/-
Brass Spur Gears

R37. 40 T 4/-

R60. 32 T 4/- R65. 42 T 4/-
R61. 34 T 4/- R66. 44 T 4/6
R62. 36 T 4/- R67. 46  T 4/6
R63.
R64.

38  T
40 T

4/-
4/-

R68. 48 T 4/6
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MMPlease Note :
Motor Mounts to f i t  Rikochet also fit

TaylorTuned Mk. I Airfix 222, Mabuchi FT16
and derivatives.
Motor mounts to fit Rikowhip also fit
Rikoflash, Slotware Speed Seven, Taylor
Tuned Mk. II, Goldstars, Cobra 16D, Mura
16D, Dyna 16D, Airfix III, Mabuchi FT16D
and derivatives.
Motor mounts to  fit Riko Wildcat also fit
Slotware Speed Six, Revell Wildone,
Scalextric Super 124 motors, Champion
26D, Dyna Enduro, Mabuchi FT26D and
derivatives.

RIKO WHEELS,  AXLES & GENERAL
ACCESSORIES
Wheels  for  1 /8"  Axles

2 Front Wheels. 1 : 32
2 Rear Wheels. 1: 32
2 Front Wheels. 1 ; 24
2 Rear Wheels. 1 : 24
2 Front Wire Wheels. 1: 24
2 Rear Wire Wheels. 1: 24
2 Extra Wide Rear Wheels
1:32

Rubber  Tyres .  1 : 32
R150. * “ “ '
R151.
R155.
R156.

2/11
2/11Ria.

24/11
24/11

R811
2/11

2 Front Tyres for R1 2/7
2 Rear Tyres for R1A 2/7
2 Hard Front Tyres. 2/7
Budget Running Pack consisting of:

4 R 1 Wheels, 4 R 149 Tyres,
2 R17 Axles & Nuts. 8/11

Formula I Wheel Set:
Front & Rear Wheels & Tyres 6/11

Rubber  Tyres.  1 : 24
R152. 2 Front Tyres for R2 & R4
R152a. 2 Front Tyres for R2 & R4
R153. 2 Rear Tyres for R3 & R5
R153a. 2 Rear Tyres for R3 & R5
R154. 2 Rear Wide Soft Slicks
Stainless  Steel  Axles  1 /8"  d iam.  with
Nuts pair  2 /
R17.
R18.
R19.
R20.
Special  Spl i t  F ront  Axles  1 /8"  d iam.
independently rotating each 2 /11
R217. 2" long R221. 23" long
R218. 2 i " l ong  R222. 3"  long
R220. 2 i " l ong
Oil i te  Bearings - Slot Guides - Knock
Offs - Gear  Pul lers,  etc.
R 15. 2 Oilite bearings, O/D  3",  I /D  3 / -
R16. 4 Oilite bearings and clips I /D  3/-
R804, Setof Plastic Spacers, I /D  1 /6
R28. ' ‘ ‘ --------
R29.
R800.
R27.
R24.
R26.
R224.
R810.
RIKOCARD  TOUGHENED
POLYSTYRENE  SHEETS  13  x 9"
R340.
R341.
R342.
R343.
R344.
R345.
R346.
R347.
R348.
R349.
R350.
R351.
R352.
R353.
R354.
INTERIOR  TR IM  and driver
R647. For F-1 Kitsand Bodies 2/-
R648. For Large Saloon Kitsand Bodies 2/
R649. ForSportsGT Kitsand Bodies 2/

CHASSIS  ACCESSORIES  FOR I
AND  CLUB  CONSTRUCTORS
RIKO Brass Tub ing  9£  long
R300. I /O fits 1/32",  O/D 1/16"
R301. 1/D fits 1 /16"  , 0 /D  3/32"
R302. I /D  fits 3/32", 0 /D  1 /8"
R303. I /D  fits 1 /8" ,  0 /D  5/32"
R203. Brass Channel
R204. Brass Channel
R304. BRASS ROD 1/16" diameter

HOME

R157.

2/11
2/11
2/11
2/11

Please Note :  Each size of tube (R300-
R303) can be joined by the use of Angle
Pieces and Joints. These give every com-
bination possible for the four sizes of
tubing.

R310. ' •  “ - - - -
R311.
R330.
R331.
R332.

2 | "  long
3"  long
3 " long

R21.
R22.
R23.

1F long
2V long
2$" long

16 g. Brass Strip, T ' x  6"
22 g. Brass Sheet, 3"  x 6"
White 12-16 v. Miniature Bulb
Red 1 2-1 6 v. Miniature Bulb
Green 1 2-16 v. Miniature Bulb

1 /9

RIKO  Angle  Pieces for  Join ing  Tubes
4 Angle Pieces - wi th  shank and hole
fittings:
R97. ------------------ '
R98.
R99.
R100.
R101.
R102.
R103.
R104.

3/32" (R301)
3/32"  (R301)
3/32"  (R301)
5/32"  (R303)
1 /8"  (R302)
5/32" (R303)
5/32" (R303)
1 /8"  (R302)

R105. 2 Angle Pieces: Shank Hole fits
5/32" (R303) Hole 7/32"

4 Angle Pieces:
R106. Shank holefits3/32" (R301 )

1/32"  (R300)
1/16"  (R301)
3/32"  (R302)
3/32"  (R301)
3/32"  (R302)
1 /8 "  (R303)
3/32"  (R302)
1 /8 "  (R303)

2 Collars fit Screws, I /O
Large Collar & Screw, 1/D
Complete Slot Guide & Collar
Copper Braiding & Screws
4 Knock Offs 1 /24th  - 3 prong
4 Knock Offs 1 /24th  - 2 prong
Gear Puller
Spanner-Screwdriver

3/11
3/11

10thou.  White Rikocard
20thou. White Rikocard
20thou. Black Rikocard
20thou. Red Rikocard
20thou. Cream Rikocard
20thou. Yellow Rikocard
20thou. Green Rikocard
20thou. Light Blue Rikocard
20thou. Dark Blue Rikocard
30 thou. White Rikocard
30thou. Black Rikocard
40thou. White Rikocard
40 thou. Black Rikocard
60 thou. White Rikocard
60thou. Black Rikocard

R107. Front Axle Holder for 1 /8 "  axles
R109.
R110.
R117.
R118.

TubularPick-up Arm
Ditto,  I /D  fils 3/32",  O/D  1/8'
SlotGuide Holder
Brass SlotGuide Holderand
Collector Mount

RIKO  'T '  Jo ints  for Jo in ing  Tubes
R128. 4'T' jointstof i tR302 & R303tubes

R129. 4'T' jointstof i tR301 &R303 2 / -
R130. 4T jo in ts to f i tR302  2/-
R131. 4 ‘T’ jointstofit  R301 & R302 2 / -
R132. 4 'V'jointsto fit  R301 &R303 2 / -
R210. Body Mounts (4 pieces) large 6/-
R211. Body Mounts (4  pieces) small 6/-
R807. Plastic Cap Adaptor for Riko Wildcat

or FT26 motor 2/1
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HISTORIC  CANNON  -
Brass Colour Plated, complete
with  ropes or  chains
27. 24 lb. Naval Gun Kit
28. Civil War Field Gun Kit
29. Gatling Gun Kit
33. 75 mm. Artillery Piece
34. Revolutionary Field Gun 1 5/11

15/11
15/11
15/11
15/11

800 STEAM
MZercc ENGINES

EDUCATIONAL  K ITS
800. Stationary Live Steam Engines

D10. £8.18.0 D20. £19.19.6
D16. £12.18.0 D24. £29.19.6
Old  Smoky.  Live Steam Roller
Gear driven, uses solid fuel. Double-
acting piston, visual water level,

whistle £16.16.0

Frog Assembly and
Dissecting Kit
Prehistoric Mastodon Kit

15/11
Prehistoric Brontosaurus Kit

15/11

110.

111.

29

EDUCATIONAL
GC-500

These inexpensive American kits are extremely well detailed and are all
in 1 : 35 scale. Ideal collectors' pieces, they come boxed, with decals and
full instructions.

GC-1135 13/6
13/6
13/6
13/6
13/6
13/6

5161. British Coventry II Armoured Car
13 /6

5155. German Tiger Tank
5156. American Patton Tank
5157. Japanese M61 Tank
5158. British Charioteer Tank
5159. British Comet Tank
5160. Scorpion Armoured Car
C1C1  I I  Arm.

2150.
2155.
2156.
2157.

Honest John Rocket Launcher 21 / -
Long Tom 155 mm. Gun
Anti-Aircraft Gun
Marine LVT with 75 mm.
Howitzer
Armoured Car
Jeep and Trailer
Combat Soldiers
105 mm. Gun

U .

9 /6
9/6
9 /6
9 /6

5146.
5148.
5149.
5152.

U-P.C.  Carr iage Kits and  Western Ser ies
These tremendous models open up yet another field for the enthusiastic plastic ki t  builder.
The English State Coach is a truly beautiful model to build and display. Each kit is boxed
and comes wi th  transfers and full instructions.

Jo Han
CARS

4012. Medicine Wagon
4013 ChuckWagon

9/6
9 /6

4008. State Coach of England
4010. Covered Wagon
4011. StageCoach

9/6
9 /6

Classic Go ld  Cup Series.  1 : 25  Scale

964.
1064.
1135.
1169.
1269.
1369.

131.
234.
300.

Petty (1  964 Plymouth) Stock
Ramchargers (1964 Dodge)
Mercedes Benz (1935) 500K
69 Javelin Hardtop
69 Cadillac Eldorado
69 Oldsmobile '442' Hardtop
Cadillac V-1 6 (1931 ) Phaeton
Mercedes-Benz (1934) 500K
Chrysler Turbine Car, new version

33/9
33/9
33/9
33/9
33/9
33/9
33/9
33/9

51  55

431.
500.
600.
731.
800.

33/9
Cadillac V-16 (1 931 ) 33/9
Cadillac Ambulance 33/9
Cadillac Hearse 33/9
Cadillac Town Brougham 33/9
Haulin Hearse 33/9
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<® BO ATS

U.P.C. Sailing Ships each 42/-
Tall Ship afficionados wil l  drool over these
superbly detailed models of famous wind*
jammers.
5014. H.M.S. Prince 5016. H.M.S. Victory
501 5. Cutty Sark 5019. Naval Trainer
Boat in  bottle kits.  U.P.C.
The secret 's out at last. Now you too can
build boatsin bottles! UPC give full instruc-
tions on building these two fascinating
ships.
2120. River boat in  bottle ki t
2121. Viking ship i n  bottle kit
U.P.C. Boat Kits
Torpedo Boats and famous Battleships of
World War II. Fully detailed, interesting and
absorbing to  build. Ideal for collectors.
5005. American PT 109
5006. Japanese PT 9
5007. British PT Boat
5008. Russian PT Boat
5020. Yamato Battleship
5021. Shinano - Aircraft Carrier

5015

13/6
13 /6
13 /6
13/6
68/9

5021. Shinano - Aircraft Carrier 68/9
5023. Bismark Battleship 68/9
5024. Tirpitz Battleship 68/9
5025. Mushashi Battleship 68/9
6020. Yamato - 1: 250 scale - motorized

£10.18.05008

IMC call these 1: 25 kits 'Advanced', which means that they're not for beginners, but they are for the connoisseur. However, the experienced
modeller can produce superb results from these fabulously detailed and meticulously produced kits. They feature many working parts such as
opening doors, bonnets, and boots; chrome trim, rubber tyres and interior details. The most popular American kits on sale in  Britain.

Surf Buggycar, 1: 20  33/9
Ford Grand National Champion,

’ “■  15/11
15/11
15/11
15/11

1 :32
Plymouth,1:32
Pontiac, 1: 32
Chevrolet, 1; 32

103. Ford Cougar 33/9 111. Ford Lotus STP Special 24/6 150.
104. Ford GT 33/9 112. Ford GT Mk. i l 33/9 181.
105. '48 Ford Convertible 33/9 113. Ford GTP. J Car 33/9
106. '65 Lotus Ford Indy Winner 24/6 114. Volkswagen 33/9 182.
107. Maverick's Little Red Wagon 33/9 115. '48 Ford Coupe 33/9 183.
108. Lola T-70 33/9 116. Chaparral 2E 33/9 184.
109. New Mustang I I 33/9 117. Ford GT Mk.  IV 33/9

M /1 ■ t~~ j PZ  FAMOUS
cl  I ■ C_  V—) CARS

108

103 107
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U.P.C.  Giant  Aircraft  Ki ts  - 1 : 50  scale
5051. Sabre 5056. Thunderbolt
5052. Jake Aichi 5057. Hellcat
5053. Fl  04 Starfighter 5058. Zeke
5054. Dinah 5059. ME 262 Mess.
5055. P38 Lightning 5061. Junkers 88

each 9 /6
5062. Frank 5066. Torpedo Bomber
5063. Hawker Hunter 5067. B29 - I JOO Scale
5064. Babs Mitsubichi 5068. Skyray - I :50 Scale
5065. Martin Bomber 5090. Phantom I :50 Scale

AIRCRAFT

RtKO A IRCRAFT K ITS
1 : 72  Scale  a l l  a t  5/-

Many of these kits can be motorized with
the RIKO MF-B1 motor. Fine detail and
many moving parts. AIRCRAFT

A.8 .  Goshik isen
A.9 .  Naval  Zerosen
A.10 .  Dauntless
A.11  . Seiran
A.12.  Curt is  P -36A
A.13 .  Reppu

A.1.  Zu iun
A.3.  Hel ldiver
A.4. Wi ldcat
A.5.  Sa iun
A.6. Sh iun
A.7.  Buffalo

SUPER QUALITY  R IKO BOMBER
KITS  in 1 : 72  Scale  by  L .  & S.
Laboratories

The detailand moulding must be seento be
believed.

A.26.  Peggy Bomber
A .27.  Yasukuni  Bomber
A.28.  K I— 109  Bomber
A.29. Peggy Bomber— Silver Plated

25 /11
24/6

25 /11
25 /11
25 /11

A.34

A.30.  Type 96  Ne l l  Bomber
A.31.  N ippon— Go Transport

Aircraft
A.32.  Type 96  Naval  Torpedo

Bomber

24/6

24/6

FIGHTING
AIRCRAFT a

A.37 A.39

Fujimi have quite a name in the
plastic aircraft kit field, and de-
servedly so. These models are just
about the best we've seen in their
price range. Mouldings are ex-
quisite and a// details are faithfully
reproduced. No aircraft enthusiast
can afford to  be without these kits in
his collection.
A.23. Douglas A-4E Skyhawk.

1 :50  Scale 17/6
A.24. Westland Wasp Heli-

copter. 1 : 50 Scale 13/6
A.25. Huey Cobra Helicopter.

1 :50  Scale 15/6
A.39. Iroquois Helicopter.

1 :50  Scale 17/6
A.33. Skyraider. 1 : 70 Scale 15/6
A.34. Northrop F-5A Freedom

Fighter. 1 : 50 Scale 21/-
A.35. Northrop F-5B Freedom

Fighter. 1 :50  Scale 21/-
A.36. Crusader. 1 : 70 Scale 13/6
A.37. Northrop T38A Talon.

1 :50  Scale 15/6

A.26

AIRCRAFT
These aircraft break new ground in  detail. The Lear Jet features a detailed interior,
removable inspection panels and engines, opening door, operating ailerons and rudder.
1 :48 Scale Modern  Jets each 33 /9
401. Executive Lear Jet. 402. Bell Jet Ranger.
1 :72 Scale Bat t le  Damaged  Aircraf t
481. Phantom. 482. Sabre. 483. Thunderchief. 484. Skyraider.

each 15 /11
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No half measures here, for these Flying Air-
craft Kits attain a degree of prefabrication
which is quite unique. All wooden parts are
precision cut by bandsaw and stamped with
its number in accordance with the master
plan. Undercarriage parts and struts, which
are made from wire, are all 'ready-formed'
and i n  some kits the undercarriage is com-
pletely fabricated.
These models all require radio control and
are not for beginners. All contain master
building plans, but no instructions are in-
cluded.

60” Span Mustang for 50-60 Engines
for 10 Channel Radio £31.11.6
55"  Robin Semi-Scalefor 50-60
Engines, 10  Channel Radio £25.13.6
44"  Crown 100 Semi-Scale for 10-15
Engines for6-10 Channel Radio

£9.2.6
43"  JunkersStuka 100 for 09  Engines
forSingle Channel Radio £9.2.6
55" Crown Semi-Scalefor 19-30
Engines for 6-10 Channel Radio

£17.7.0
44" Mustang 100 for 09  Engines for
Single Channel Radio £8.5.3
44" Cessna 172- 100 for 09  Engines
for Single Channel Radio £8.5.3
54” Cessna 182-200 1 5-50 Engines
for 6-10 Channel Radio £15.10.0
42" Boeing PT11 Bi-Plane 30-40
Engines for 10 Channel Radio

£13.16.0
42"Grunman F13 Bi-  Plane 30-40
Engines for 10 Channel Radio

£13.16.0

P12.

68" BuckerJungmeisterBi-Plane60
Engines for 10 Channel Radio £35.6.0

P13.

P14. 55" Sopwith Camel Bi-plane 50-60
Engines for 10  Channel Radio £19.2.6

RIKO Microscopos and Sets ~
1/1 .  100x200x300  Microscope 27/6
1/2,  100x200x300x400x500  29/11
1/3.  100x200  x 300 Microscope Set 65/-
1/4.  100x200x300  Microscope 52/6
1/5.  100x200x300x500  77/6
2/1. 150 x450  x750 Set w i th  Light 170/ -
2/2. 100x600  Zoom Setwith Light

159/11
2/12. 100 x 200 x 300 Display Set 49/11
2/13. 100x200x300  Display Set 90/-
2/14. 100 x 200 x 600 Display Set 119/-

RIKO H igh  Power Telescopes wi th
metal tr ipods
2/7. " ’ ’ ’
2/8.
2/9.
2/10.

79/1140 x 40  mm. 4-Section
30 x 40 mm. Telescope
40 x 50 mm. Telescope
40 x 40 mm. Telescope with micro

adjustment 136/

79/11
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LIST OF RIKO STOCKISTS

ISLE OF  MAN
Castletown
BUNNIES MODEL SHOP,
10 Arbory Street. Tel. 3347.
Douglas
BUNNIES MODEL SHOP,
25 Nelson Street. Tel. 4147.
ISLE OF  WIGHT
Ryde
RYDE MODEL SHOP,
I40A High Street. Tel. 3868.
KENT
Ashford
ALLTOYS,
1 Godtnton Road. Tel. 20945.
Bexley
BEXLEY MODEL CENTRE,
18 Bourne Road. Tel. Crayford 22308.
Bexleyheath
E. & L.  WOODRUFF & SON,
245 The Broadway.
Bromley
IVAN WARD LTD., 75 Mason’s H i l l .
Canterbury
BARRETTS OF CANTERBURY LTD.,
2 St. George’s Street.
Chatham
LE CORE BROS., 373 High Street.
Dartford
MODERN MODELS,
49/51 Lowfield Street. Tel. 24155.
Dover
H.  TURNER & SON,
14 London Road.
Eri th
DERRETT (TOYS) LTD.,
52/54 Eri th High Street. Tel. 32339.
Folkestone
STEDDY’S (FOLKESTONE) LTD.,
29 Guildhall Street.
Gillingham
BAKERS MODEL SHOP,
14 Canterbury Street.
Maidstone
HUBBLE & FREEMAN,
23 Gabriels Hi l l .  Tel. 58597.
THE MODEL SHOP,
19/23 Upper Stone Street. Tel. 51719
Margate
THANET MODELS,
59 Northdown Road, Cliftonville.
Orpington
ORPINGTON MODEL CENTRE,
49a High Street.
Ramsgate
KINGCRAFT MODELS,
136 High Street.
Rochester
LE CORE BROS.,
264 High Street. Tel. Medway 42164.
Sevenoaks
SPORTSCRAFT LTD.,
67 London Road.
Sittingbourne
BEANEYS MODELS, 55 West Street.
West Wickham
HOBBYTIME (Kent’s Model Shop),
5-7 Ravenswood Crescent.
LANCASHIRE
Accrington
WOLSTENHOLME HANDICRAFTS,
40 Abbey Street.
Ashton-under-Lyne
ASHTON MODEL SUPPLIES,
201 Old  Street.
Blackburn
MERCERS OF BLACKBURN,
38/40 Northgate.
Blackpool
HOBBYCRAFTS,
12 Tithebarn Street, Poulton-Le-Fylds.
Burnley
NORTHERN HANDICRAFTS LTD.,
178 Colne Road.
NORTHERN HANDICRAFTS LTD.,
794 Padiham Road.
Lancaster
HARRY BALL & SON,
THE MODEL SHOP, 8 China Street.
Leigh
HARRY CAVE & SON (Leigh) LTD.,
78 Bradshawgate. Tel. 71347.
Liverpool
PRECISION MODEL ENGINEERING
CO.  LTD.,
92 Bold Street, Liverpool I .

WONDERLAND RACEWAYS.
21-22 Eastern Esplanade.
Tel. Southend 65882.
Upminster
ROOMES STORES LTD.,
Station Road. Tel. Upminster 50080.
Westcliff-on-Sea
ESSEX MODELS & HOBBIES.
620 London Road.
GLAMORGAN
Cardiff
BUD MORGAN,
22 Castle Arcade.
Swansea
REDANA’S MODEL SHOP,
226 Oxford Street.
GLOUCESTERSHIRE
Bristol
R. CLARK,
40 Gloucester Road, Bristol 7.
MODEL HIGHWAYS,
85 Gloucester Road, Bristol 7.
THE MODEL SHOP,
SI Colston Street, Bristol I .
MAX WILLIAMS.
5-7-9 Church Road, Redfield,
Bristol 5.
Cheltenham
I .  NEWMAN  (Cheltenham) LTD.,
127-129 Bath Road. Tel. 23117.
Gloucester
FLETCHERS SPORTS,
King's Square.
I .  NEWMAN  (Cheltenham) LTD.,
35 Southgate Street. Tel. 28758.
HAMPSHIRE
Aidershot
E. STANDING,
252 High Street.
Bournemouth
R. F. AUSTIN,
156 Seabourne Road, Southbourne.
Farnborough
MODELS & HOBBIES,
216 Farnborough Road.
Portsmouth
ROBIN THWAITES LTD.,
28 Arundel Street.
Southampton
ELLIOTTS CAMERA CRAFT,
31 Queensway.
HEREFORDSHIRE
Hereford
MODEL MART HEREFORD,
7 Berrington Street.
HERTFORDSHIRE
Abbots Langley
L. R. LYONS, THE ‘BON-BON’,
High Street. Tel. Kings Langley 3250.
Bishop’s Stortford
DAYNES & CO.,
2 Bridge Street. Tel. 2824.
Cheshunt
JOHN BULL,
19 High Street.
Tel.Waltham Cross 23837.
Harpenden
ROLTS CYCLE & PRAM STORES,
72 High Street. Tel. 4095.
Hemel  Hempstead
TAYLOR & McKENNA,
203 Marlowes. Tel. 53691.
Hitchin
WILMANS, 6 Arcade.
Potters Bar
BALDWINS,
27 The Broadway, Darkes Lane.
Royston
H.  C.  GREEN,
25 High Street.
St. Albans
BOLD & BURROWS LTD.,
2 Verulam Road (A5). Tel. 59234.
Stevenage
STEVENAGE HOBBYSHOP,
4 Park Place. Tel. 51713.
Watford
THE HOBBY CENTRE,
53 Market Street. Tel. 41743.
Welwyn Garden City
H.  A .  BLUNT & SONS LTD.,
38 Fretherne Road.
HUNTINGDONSHIRE
St. Ives
HANDICRAFTS,
18 Bridge Street. Tel. St. Ives 2337.

DEVONSHIRE
Exeter
EXETERS PRAM & TOY SHOP,
Model Department, 12 Sidwell Street.
THE MODEL SHOP,
9 City Arcade, Fore Street.
Plymouth
F. T.  B. LAWSON LTD.,
New George Street, Ci ty Centre.
Torquay
TORBAY MODEL SUPPLIES LTD.,
59 Victoria Road, Ellacombe.
DURHAM
Bishop Auckland
E. M.  HERDMAN,
121 Newgate Street.
Durham
THE MODEL SHOP.
92 Claypath.
Jarrow
MAXWELLS,
3 Bede Burn Road. Tel. 897272.
South Shields
MAXWELLS,
139 Boldon Lane. Tel. 2483.
Sunderland
MAXWELLS,
12-14 Vine Place. Tel. 5308.
ESSEX
Barking
HILLS OF BARKING,
32-34 North Street.
Barkingside
PAGE’S OF BARKINGSIDE LTD.,
19 Broadway Market,
Fencepiece Road. Tel. 01-500 2007.
Braintree
E. McDOWELL & CO.,
Braintree. Tel. 1577
and Halstead. Tel. 2321.
A.  OSBORN & SONS LTD.,
Lit t le Square. Tel. 210.
Brentwood
CULLIS & SON LTD.,
14 Ongar Road.
Buckhurst H i l l
TOTS’ N ’  TOYS,
17 Queens Road. Tel. 01-504 8550.
Canvey Island
ISLAND TOYS,
4 High Street.
Chelmsford
CHELMSFORD MODEL CO.  LTD.,
204 Moulsham Street.
CITY SPORTS LTD.,
22 Rainsford Road. Tel. 58319.
Clacton-on-Sea
TOYLAND OF CLACTON,
Odeon Buildings, West Avenue.
Tel. 24319.
Colchester
WILLIAMS & GRIFFIN LTD.,
High Street.
Epping
HANCOCK & SMITH,
55 High Street.
Frinton
TOYS & GAMES,
43 Connaught Avenue.
Har low
RICHARD BLANKS LTD.,
7 Adams House, Scone Cross.
Tel. 24205.
Hornchurch
HALLS TOYS & MODELS,
7 Tadworth Parade, Elm Park.
Tel. 46561.
I l ford
AVIACOLOUR,
466 Eastern Avenue, Gants Hi l l .
TOYLAND,
168 High Road. Tel. 01-478 0134.
Leigh-on-Sea
FRASER LLOYD MODELS,
1615 London Road.
RAY RIPPON & SONS,
1030 London Road.
Tel. Southend-on-Sea 78217.
WINGS & WHEELS,
1472-1476 London Road.
Tel. Southend-on-Sea 79035.
Romford
KENISTONS, 51 High Street.
Southend-on-Sea
HOBBY STORE LTD.,
49/50 Victoria Arcade.

BEDFORDSHIRE
Bedford
S. BRIGHTMAN & SONS,
29 St. John's Street. Tel. 52320.
C.  T. GASCOIGNE LTD.,
101-103 Tavistock Street. Tel. 52596.
Dunstable
DUNSTABLE MODEL CENTRE,
103 High Street Nor th .
Luton
AEROMODELS (LUTON),
20 Gordon Street. Tel. 23182.
LUTON  MODEL& TIMBERSUPPLIES,
l a  Waldeck Road. Tel. 31471.
BERKSHIRE
Crowthorne
MODELS & HOBBIES,
196 Duke's Ride.
Newbury
HOMECRAFTS & MODELS,
51 Cheap Street.
Maidenhead
THE MODEL SHOP, 61 King Street.
Reading
READING MODEL SUPPLIES,
I Hosier Street, St. Mary’s Butt .
S. SLEEP & SONS,
22-4 Kings Road.
BUCKINGHAMSHIRE
Aylesbury
BAKERS STORES,
21 Buckingham Street.
Beaconsfield
RON  HAYNES MODEL CENTRE,
Cardain House, Burkes Road.
High  Wycombe
KEENS MODEL SHOP,
I Bridge Street.
Slough
COOPERS OF SLOUGH,
337 High Street.
SLOUGH MODEL SHOP,
5 Public Market.
SUTERS LTD.,
155/161 High Street.
CAMBRIDGE
Cambridge
RENBRO LTD.,
30 Mi l l  Road.
Wisbech
PRAMS & TOYS OF WISBECH.
20-26 Hi l l  Street.
CHANNEL ISLANDS
Guernsey
THE MODEL SHOP,
I Commercial Arcade.
Jersey
THE RED TRIANGLE STORES LTD.,
15-21 Market Arcade, St. Helier.
CHESHIRE
Chester
THE MODEL SHOP,
76 Northgate Street.
Knutsford
HEWITTS (KNUTSFORD) LTD.,
25-29 King Street.
Marple
TOY INN ,
33 Stockport Road.
Northwich
BREEZE’S (TOYS & PRAMS) LTD.,
39 Chester Way.
Stockport
THE MODEL SHOP,
280 Well ington Road South.
CORNWALL
Falmouth
L.  F. BARHAM,
28A High Street.
Helston
EDDY & SON (HELSTON) LTD.,
21 Meneage Street.
Newquay
NEWQUAY EXHIBITIONS.
The Signal Box, 7 Fore Street.
Perranporth
PERRANPORTH RACEWAYS LTD.,
84 St. George’s Hi l l .
DERBYSHIRE
Chesterfield
CAVENDISH STAMPS & MODEL
SUPPLIES,
17 Cavendish Street. Tel. 4693.
Derby
GOODERES (DERBY) LTD.,
38-40 Nightingale Road.
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LIST OF RIKO STOCKISTS

S. H .  GRAINGER & CO.,
CALDMORE MODELS,
108 Caldmore Road.
West Bromwich
PETER ASHLEY, 113 High Street.
Wolverhampton
JAMES BEATTIE LTD.,
Victoria Street.
HANDICRAFT CENTRE,
491 Dudley Road.
MODELS & HOBBIES,
3 Bell Street.
SUFFOLK
Bury St.  Edmunds
C.  F. ROGERS,
77a-77b St. John’s Street.
Felixstowe
WAKELINS (SUFFOLK) LTD.,
Suffolk House, Hamilton Road.
Tel. Felixstowe 4855.
Ipswich
EAST ANGLIAN SUPPLIES,
39-39a Upper Orwe l l  Street.
EVERYBODY’S HOBBIES,
13 St. Nicholas Street. Tel. 78607.
Lowestoft
H.  G .  HANNANT LTD.,
56 London Road Nor th .
PARRS, 252 London Road South.
Stowmarket
W.  SIMPSON & SONS,
37/39 Bury Street.
SURREY
Addlestone
ADDLESTONE MODELS,
6-8 High Street.
Tel. Weybridge 45440.
Croydon
MODEL TIME, 6 St. Georges Walk.
PRIORS SUPER HOBBY CENTRE,
103/107 High Street.
Guildford
PASCALLS MODEL SHOP,
105 Woodbridge Road.
Kingston
KINGSTON MODEL SUPPLIES LTD.,
18 High Street.
New Malden
G.T. AUTO SHOP,
76 Burlington Road.
Richmond
RICHMOND MODEL SHOP,
6 Westminster House, Kew Road.
Surbiton
WHITEWOODS,
103 Brighton Road. Tel. 01-399 8380.
Sutton
E.L.S. MODELS LTD.,
272 High Street.
Woking
BANCROFT MODELS LTD.,
I Walton Road.
SUSSEX
Brighton
THE LEWES ROAD MODEL SHOP,
187b Lewes Road. Tel. 61553.
MODEL AERODROME LTD.,
37 West Street.
JOHN TAYLOR, 28 Preston Street.
Chichester
PLANET MODELS &
HANDICRAFTS,
108 The Hornet. Tel. 83592.
Eastbourne
EASTBOURNE MODEL SHOP,
185b Langney Road. Tel. 26475.
Hailsham
C.  A .  ROBERTSON,
41 Vicarage Field, High St. Tel. 842.
Rye
C.  A .  ROBBINS,
22/23 Landgate. Tel. 2150.
Worthing
KEENE MODELS, 125 Rowlands Road.
TEESSIDE
Middlesbrough
JACK TREVOR,
THE MODEL CENTRE,
281 Linthorpe Road.
Redcar
THE MODEL SHOP,
Dundas Street.

Peterborough
OLIVER CARLEY,
35 Broadway.
Northampton
SUPER MODEL AIRCRAFT SUPPLIES,
230 Wellingborough Road.
A.  WATTS & SON LTD.,
Model Department, Abington St.
NORTHUMBERLAND
Newcastle upon Tyne
ALFREDS & WARNER,
49 Blackett Street.
NOTTINGHAMSHIRE
Mansfield
A. E. HILTON,
Stanhope Buildings, 12 Bridge Street.
RADIO MAINTENANCE SERVICE,
7-9 Toothil l  Lane.
Nottingham
GEE-DEE LTD., 40 Goose Gate.
PEARSON BROS. (NOTTM.) LTD.,
Long Row.
OXFORDSHIRE
Banbury
P.M.R. RACEWAYS,
Overthorpe Hall.
TRINDER BROS. LTD.,
2a, 4 Broad Street.
Oxford
HOWES MODEL SHOP,
9-10 Broad Street.
OXFORD HOBBIES SHOP,
126 Cowley Road.
OXFORD MODEL CENTRE,
94 St. Clements.
SHROPSHIRE
Shrewsbury
HOBBY SPECIALISTS OF
SHREWSBURY,
27 Wyle Cop.
SCOTLAND
Aberdeen
BRIAN SHERIFF,
63-65 John Street.
Edinburgh
DONRAY,
233 & 302 Morningside Road,
Edinburgh 10. Tel. 031-447 2414.
HOMECRAFTS,
10 Gillespie Place, Edinburgh 10.
Tel. 031-229 7054.
Glasgow
ARGYLE MODELS,
247 Argyle Street, Glasgow C.2.
CLYDE MODEL DOCKYARD,
22-23 Argyle Arcade, Glasgow C.2.
J. GLASSFORD,
89 Cambridge Street, Glasgow C.3.
Kilmarnock
THE RADIO DOCTOR,
94 Titchfleld Street. Tel. 22941.
SOMERSET
Bath
THE BATH PRAM TOY SHOP,
22/23 Southgate Street.
THE MODELLERS’ DEN,
2 Lower Borough Walls, BA/QR.
Tel. Bath 60115.
Keynsham
SPORTS SHOP, 41 High Street.
Wells
McPHERSON & CO.,
I St. John Street.
Weston-super-Mare
MODEL RACING CAR CENTRE,
G.  W .  TRAPNELL,
82 Meadow Street.
PREMIER STORES,
2/4 Regent Street.
STAFFORDSHIRE
Bilston
COTTERILL, 10-12 High Street.
Lichfield
THE MODEL SHOP,
9-1 1 St. John Street. Tel. 3307.
Stafford
JOHN W.  BAGNALL LTD.,
18 Salter Street. Tel. 3420.
Stoke-on-Trent
BROOKFIELDS (TOYLAND) LTD.,
Trentham Road, Longton.
PEPPERS (MODEL DEPT.),
Piccadilly, Hanley.
Walsall
AERO MODELS,
123 Wolverhampton Street.

South East London
ELTHAM MODELS,
54 Welihall Road, Eltham, S.E.9.
THE LEWISHAM MODEL CENTRE,
45 Lee High Road, S.E.I3.
MODEL BOX,
43a Burnt Ash Hi l l ,  S.E.I2.
MODEL RACING CAR CENTRE,
390 Brockley Road, S.E.4.
MODEL SUPPLIES.
328 Brockley Road, S.E.4.
NORWOOD  JUNCTION MODELS,
3 Orton Buildings. Portland Road,
S.E.25.
PALACE MODEL SHOP,
13 Central Hi l l ,  Upper Norwood,
S.E.I9. Tel. 01-670 3654.
W.  & S. STAMPS,
309 Old  Kent Road, S.E.I.
South West London
BEC MODELS,
10 Tooting Bee Road, S.W.I7.
B.M.W. MODELS LTD.,
327/329 Haydons Road, S.W.I9.
Tel. 01-540 7333/4.
LAFFEATYS,
332 Kings Road, Chelsea, S .W.L
F. JONES & SON,
75 Lower Richmond Road, Putney,
S.W. 15. Tel. Putney 1407.
D.  H .  PATRICK,
107/111 Lill ie Road, Fulham, S.W.6.
West London
BEATTIES OF LONDON,
I 12 High Holborn,  (opp. Holborn
Tube Station), W.C.I .
HAMLEYS.
200/202 Regent Street, W .I .
HOBBY SUPPLIES,
4 Station Parade, Burlington Lane,

G .  W .  JONES & CO. LTD.,
56 Turnham Green Terrace,
Chiswick, W.4.
KENWAY SPORTS LTD.,
312 Uxbridge Road, Acton, W.3.
JOHN MARSHALL,
120/132 Uxbridge Road,
Shepherds Bush, W. I2 .
JOHN MARSHALL,
36 The Broadway, West Ealing, W .  13
MOTOR BOOKS & ACCESSORIES,
33 St. Martin’s Court, W.C.2.
MIDDLESEX
Harrow
HARROW MODEL SHOP,
31 St. Anne’s Road.
J. E. SEYMOUR MODEL TOYS LTD.,
150 College Road.
Hounslow
HOUNSLOW HOBBY CENTRE,
230 High Street.
Southall
NORDIC MODELS,
26 High Street.
Teddington
TEDDINGTON MODEL SUPPLIES,
84-86 Broad Street.
Uxbridge
PERCY’S,
236 High Street. Tel. 33860.
Wembley Park
WEMBLEY MODEL SHOP,
12 The Broadway, Preston Road.
Whit ton
HODGSONS TOYS & MODELS LTD.,
44 & 46 Hounslow Road.
NORFOLK
Fakenham
UNIVERSAL SUPPLIERS.
1 1 Bridge Street.
Great Yarmouth
H.  G .  HANNANT LTD.,
17 Market Row.
Norwich
JAMES LANGLEY & CO.  LTD.,
20 & 21 Royal Arcade. Tel.  21959.
W1LLIMENTS LTD.
86 St. Benedicts Street. Tel. 26525.
Watton
S. FELL & SONS LTD.,
18 High Street. Tel. 332.
NORTHAMPTONSHIRE
Kettering
BERWICK’S MODEL SHOP,
I l a  Newland Street.

Manchester
BEATTIES OF LONDON,
28 Corporation Street.
THE MODEL SHOP,
7-13 Bootle Street (off Deansgate),
Manchester 2.
THE SPORTS DEPT. (MANCHESTER)
LTD.,
4-10 Princess Road, Moss Side 14.
Oldham
HANDYMAN’S SHOP,
5-7 Shaw Road, Bottom-o-Moor.
Preston
THOMAS MEARS LTD.,
14-15 Fishergate.
HARRY WELCH LTD.,
85 Church Street. Tel.  56121.
Southport
THE HOBBY SHOP (SOUTHPORT)
LTD., 17-19 Bold Street.
St. Annes-on-Sea
HALPERNS LTD.,
8a The Square.
LEICESTERSHIRE]
Hinckley
SMITHS SPORTS.
I JO Castle Street. Tel. 4518.
Leicester
APEXCRAFT,
22 Churchgate.
NORTH MODELS, 5 Melton Road.
Wigaton Magna
WIGSTON SUPPLIES,
14 Station Road.
L INCOLNSHIRE
Grimsby
VAPOUR TRAILS MODEL CENTRE,
210 Freeman Street.
Scunthorpe
SHERMANS MODEL SHOP,
27 Dunstall Street.
Skegness
GEE DEE LTD.,
27 High Street.
LONDON
East London
A.C.E. SUPPLIES,
8 Station Road, Manor Park, E. 12.
Tel. 01-478 1225.
CRAFTEX MODEL SUPPLIES,
277 & 283 High Rd., Leytonstone, E.11.
A .  W .  GAMAGE LTD.,
Holborn, E.C.I.
A .  G.  HERMITE, MODEL SUPPLIES,
633 Barking Road, E.13.
LEISURE TIME,
4 Station Road, Chingford, E.4.
MORRIS’S,
302-304 Mare Street, Hackney, E.8.
Tel. 01-985 4457.
J. E. TELFORD,
4 & 5 Golden Parade, Wood Street,
Walthamstow, E.17. Tel. 01-520 2909.
TOY BAZAAR,n D A E I J

E. VAUGHAN LTD..
341-5 Roman Road, E.3.
WILRO MODELS LTD.,
20 Clarence Road, Clapton, E.5.
WOOLS & CARDS,
302a Romford Road, Forest Gate, E.7.
Tel.  01-534 1652.
North  London
BEATTIES OF LONDON,
15 Broadway, Southgate, N .M .
C.  M .  BERESFORD & CO.  LTD.,
375 Holloway Road. N.7.
GARISAN’S.
89-91 Turnpike Lane, N.8.
Tel. 01-340 4347.
HENRY J. NICHOLLS & SON LTD.,
308 Holloway Road, N.7.
Tel  Nor th  4272.
TOTTENHAM MODEL RACEWAYS

367-369 High Road, Tottenham, N . I7 .
Tel. 01-808 5668.
North West London
AERO NAUTICAL MODELS,
39 Parkway. N .W. I .
Tel. Gull iver 1818.
H.  A.  BLUNT & SONS LTD.,
133 Broadway. Mi l l  H i l l ,  N.W.7.
MODEL MART,
72 High Road, Willesden, N.W.IO.

Belfast
GAINSBOROUGH,
394 Lisburn Road.
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YORKSHIRE
Barnsley
DON  VALLEY SPORTS,
28 Doncaster Road. Tel. 6222.
Bradford
BRADFORD MODEL RAILWAY
CENTRE LTD.,
202 Keighley Road, Frizinghall,
(off Turf Hotel), Bradford 9.
Tel. 425 J 5.
CARTERS,
15 Bridge St., 3 ivegate, Bradford I .
Doncaster
B. CUTTRISS & SONS,
40 Duke Street. Tel. 2524.

Leeds
THE CYCLE & MODEL SHOP,
218 Armley Road, Leeds 12.
BRADFORD MODEL RAILWAY
CENTRE, 23 Albion Place
(off Briggate), Leeds I .  Tel. 25739.
KING CHARLES SPORTS CENTRE,
Kings Charles Street.
THE MODEL SHOP (LEEDS) LTD.,
Mail Order Dept., 38 Merrion Street,
Leeds 2.  Tel. 2789L
Ripon
J. THOMPSON & SON,
THE MODEL SHOP, 55 North  Street.
Rotherham
L. R. COOPER (Rotherham) LTD.,
6-10 Doncaster Gate.
Scarborough
THE MODEL SHOP, 28 Bar Street.
ROBINSON'S,
21-23-25 Northway. Tel. Sear 63864.
Sheffield
GORDONS, 42 Church St., Sheffield I .
THE REDGATE CO. LTD.,
18-24 Furnival Gate, Sheffield S.I3L.E.
SHEFFIELD ELECTRICAL MODEL
ENGINEERS,
248 Moorfields, Sheffield 3
York
MONK  BAR MODEL SHOP,
2 Goodramgate.
E. PRECIOUS, 87 Petergate.

S. & M.  THORNTONS,
MODEL SHOP,
12 Albert Walk, Harborne, B’ham 17.
Coventry
EXPERIMENTAL & MODEL CO.,
62 Lower Ford Street.
Leamington Spa
REGENT SERVICES,
1 12 Regent Street.
TOY TOWN, Regent Street.
Nuneaton
RILEY SPORTS LTD..
37 Queens Road.
Sutton Colfield
GILL & SON (TOYS) LTD.,
The Parade.
WILTSHIRE
Salisbury
SALISBURY MODEL CENTRE,
39 Fisherton Street.
Swindon
HOBBYS CORNER LTD.,
24 Fleet Street.
WORCESTERSHIRE
Redditch
FAIREST, 24 Alcester Street.
Stourpor t-on-Severn
M. A.  GRINNALL, 10 York Street.
Worcester
WORCESTER MODEL SHOP,
52 Friar Street.

THE MODEL SHOP,
Upper Queen Street.
Coleraine
W.  R. WALKER (Electronics) LTD.
15 New Row.
COUNTY  ARMAGH
Portadown
JEFFERS,
9 Market Street.

WARWICKSHIRE
Birmingham
M.  ALDOUS,
32 Church Road, Birmingham 25.
BALLARD BROS.,
133 School Road, Moseley, B’ham 13.
BOB'S MODELS,
520 Coventry Road, Birmingham 10.
HORNTONS,
15 Navigation Street, Birmingham 2.
KING’S HEATH MODELS & TOYS.
5 York Road, King’s Heath, B’ham 14.
MIDLAND MODELS LTD..
178 High Street, Harborne.
Tel. 021-427 3017.
MODEL MECCA,
204 Witton Road, Aston, B’ham 6.
THE PERRYS LTD.,
769 Alum Rock Road, Birmingham 8.
RACKHAMS LTD.,
Corporation Street, Birmingham 2.

Halifax
NICHOLL & BROWN,
24-26 Commercial Street. Tel. 53986.
Harrogate
THE ARCADE TOY STORES,
34 Lowther Arcade, Cambridge St.
Huddersfield
BARKERS OF HUDDERSFIELD.
5/7 Market Street.
BRADFORD MODEL RAILWAY
CENTRE LTD.,
top of Cloth Hall Street (opp. Ritz).
Tel. 27930.
Hul l
THE MODEL SHOP, 179 Feransway.

MAIL ORDER FIRMS
South East London
ELTHAM MODELS,
54 Wellhall Road, Eltham, S.E.9.
LEWISHAM MODEL CENTRE,
45 Lee High Road, S.EJ3.
MODEL RACING CAR CENTRE,
390jBrockley Road, S.E.4.
NORWOOD  JUNCTION MODELS,
3 Orton Bldgs, Portland Rd, S.E.25.
W.  & S. STAMPS,
309 Old Kent Road, S.E.I.
South West London
B.M.W. MODELS LTD.,
327/329 Haydons Road, S.W.I9.
Tel. 01-540 7333/4.
West London
GRAND PRIX MODEL RACEWAYS

Bexleyheath
E. & L. WOODRUFF & SON,
245 The Broadway.
Dartford
MODERN MODELS,
49/511 Lowfield Street. Tel. 24155.
Erith
DERRETT (TOYS) LTD.,
52/54 Erith High Street. Te.l 32339.
Maidstone
THE MODEL SHOP,
19/23 Upper Stone Street.
Orpington
ORPINGTON MODEL CENTRE,
49a High Street.
West Wickham
HOBBYTIME (Kent’s Model Shop),
5-7 Ravenswood Crescent.
LANCASHIRE

Oxford
OXFORD MODEL CENTRE,
94 St. Clements.
SHROPSHIRE
Shrewsbury
HOBBY SPECIALISTS OF
SHREWSBURY, 27 Wyle Cop.
SCOTLAND
Glasgow
J, GLASSFORD,
89 Cambridge Street, Glasgow C.3,
STAFFORDSHIRE
Bileton
COTTERILL, 10-12 High Street.
Stafford
JOHN W.  BAGNALL LTD.,
18 Salter Street. Tel. 3420.
Walsall
S. H.  GRAINGER & CO.,
CALDMORE MODELS.
108 Caldmore Road.
SUFFOLK
Ipswich
EAST ANGLIAN SUPPLIES,
39-39a Upper Orwell Street*
Lowestoft
H.  G.  HANNANT LTD.,
56 London Road North.
Stow market
W.  SIMPSON & SONS,
37/39 Bury Street.
SURREY
Addlestone
ADDLESTONE MODELS,
6-8 High Street.
Tel. Waybridge 45440.
Croydon
MODEL TIME, 6 St. Georges Walk.
Guildford
PASCALLS MODEL SHOP,
105 Woodbridge Road.
Richmond
RICHMOND MODEL SHOP,
6 West minster House, Kew Road.]
ULSTER (Northern Ireland)
Belfast
THE MODEL SHOP,
Upper Queen Street.
WARWICKSHIRE
Birmingham
BOBS MODELS,
520 Coventry Road, Birmingham 10.
KING’S HEATH MODELS & TOYS,
5 York Road, King’s Heath, B’ham 14.
YORKSHIRE
Leeds
KING CHARLES SPORTS CENTRE,
King Charles Stmt.
York
MONK  BAR MODEL SHOP,
2 Geodramgate.

BEDFORDSHIRE
Luton
AEROMODELS (LUTON),
20  Gordon Street. Tel. 23182.
BERKSHIRE
Reading
S. SLEEP & SONS, 22-4 Kings Road.
BUCKINGHAMSHIRE
Beaconsfield
RON HAYNES MODEL CENTRE,
Cardain House, Burkes Road.
CHANNEL  ISLANDS
Guernsey
THE MODEL SHOP,
I Commercial Arcade.
CORNWALL
Falmouth
L. F. BARHAM, 28a High Street.
DERBYSHIRE
Chesterfield
CAVENDISH STAMPS & MODEL
SUPPLIES,
17 Cavendish Street. Tel. 4693.
DURHAM
Blahop Auckland
E. M.1HERDMAN, 121 Newgate Street.
ESSEX
Clacton-on-Sea
ANGLIA MINI  RACEWAYS,

Leigh-on-Sea
FRASER LLOYD MODELS,
1615 London Road.
Southend-on-Sea
WONDERLAND RACEWAYS,
21-22 Eastern Esplanade.
Tel. Southend 65882.
Weatdiff-on-Sea
ESSEX MODELS & HOBBIES,
620 London Road,
M.R.D. HOBBIES LTD.,
22 Hamlet Court Road.
Tel. Southend-on-Sea 46912.
GLOUCESTERSHIRE
Bristol
MODEL HIGHWAYS.
85 Gloucester Road, Bristol 7.
THE MODEL SHOP,
51 Colston Street, Bristol I .
HAMPSHIRE
Farnborough
MODELS & HOBBIES,
216 Farnborough Road.
Portsmouth
MODELTOYS,
246 Kingston Road.
KENT
Bexley
BEXLEY MODEL CENTRE,
18 Bourne Road. Tel. Crayford 22308.

Deins Bldgs, 2 Coal Wharf Rd, W. I2 .
HAMLEYS,
200/202 Regent Street, W . l .
HOBBY SUPPLIES,
4 Station Parade, Burlington Lane,
W.4.
G .  W .  JONES & CO.  LTD.,
56 Turnham Green Terrace, Chiswick,
W 4
MOTOR BOOKS & ACCESSORIES,
33 St. Martin’s Court, W.C.2.
MIDDLESEX
Harrow
HARROW MODEL SHOP,
3 1 St. Anne's Road.
Hounslow
HOUNSLOW HOBBY CENTRE,
230 High Street.
Southall
NORDIC MODELS, 26 High Street.
Teddington
TEDDINGTON MODEL SUPPLIES,
84-86 Broad Street.
NORFOLK
Norwich
JAMES LANGLEY & CO. LTD.,
20 & 21 Royal Arcade, Norfolk 42E.
Tel. 21959.
NORTHAMPTONSHIRE
Kettering
BERWICK’S MODEL SHOP,
I la  Newland Street.
Peterborough
OLIVER CARLEY,
Dept WH,  35 Broadway.
NOTT INGHAMSHIRE
Nottingham
PEARSON BROS. (NOTTM.) LTD.,
Long Row.
OXFORDSHIRE
Banbury
P.M.R. RACEWAYS,
Overtharpe Hall.

Cheapside.
Lancaster
HARRY BALL & SON,
THE MODEL SHOP, 8 China Street.
Liverpool
PRECISION MODEL ENGINEERING
CO.  LTD.,92 Bold Street. Liverpool I .
Manchester
THE MODEL SHOP,
7-13 Bootle Street, off Deansgate,
Manchester 2.
Preston
THOMAS MEARS LTD.,
14-15 Fishergate.
LEICESTERSHIRE
Hinckley
SMITHS SPORTS,
1 10 Castle Street. Tel. 4518.
LONDON
East London
CRAFTEX MODEL SUPPLIES,
277 & 283 High Road,
Leytonstone, E .U .
A. G.  HERMITE, MODEL SUPPLIES,
633 Barking Road, E.I3.
LEISURE TIME,
4 Station Road, Chingford, E.4.
North London
BEATTIES OF  LONDON,
15 Broadway, Southgate, NJ 4.
HENRY J. NICHOLLS & SON LTD.,
308 Holloway Road, N.7.
Tel. North 4272.
TOTTENHAM MODEL RACEWAYS
LTD.,
367-369 High Road, Tottenham, N . I 7 .
Tel. 01-808 5668.
North West London
H.  A.  BLUNT & SONS LTD.,
133 Broadway, Mill Hill, N.W.7.
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ENTRY IS FREE
and WIN

ND

CONSOLATION

four entry form(s)
Riko stockist. Ans
jm are answered fo

simple questions - some
this catalogue - complete

Riko emblem from the
i t r y  you make and post
Ltd., THE GREAT RIKO
treet, Hemel Hempstead,

bottom of this page to each t
i t  to  us at Richard Kohnstam
COMPETITION, 1315a  High J
Herts.

closes on 1st May 1969.
ails and competition rules

meccanoindex.co.uk


