.
o

4 - { '3

: ] / =k
s: & & £ 8 £ 9§ 2 P 2

e



MAKING MODELS WITH

Solaro®© BALSA

INDOOR BOOMERANGS

Here's a simple little flying model you can make from ;" Solarbo
Balsa. Cut two pieces 9” x 13" and simply strap together with
a rubber band, as shown. ‘T’r::ru have then made a boomerang
which really will fly—just throw forwards smartly with a spin-
ning motion. You can adjust the radius of the boomerang's
circular flight by altering the length of the 'legs —' X' shape
for small radius, * L’ shape for maximum radius. And you will
get best results using SOLARBO BALSA, because that is the
world's best Balsa, specially selected and graded for model

making. Remember that for all your balsa models.

L RUBER BANC You don’t need plans to make an In-

“. ~_ | -, door Boomerang, but the following

- " additional models listed below might

f‘a_, interest you. Plans of these are avail-

able to M/M readers at apurely nominal

‘m> price. Use the coupon below to order
direct from Solarbo Ltd.

2 . o .r-..--'
S 7 ~~ ALTER LENGTH OF 'LEGS
i Tl 277 TO ADJUST FUGHT CRCLE

T — ————————— ———— e I —— ——— —

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

\ (Plan prices—Four for |/- or Twelve for 2/6—post free.

* Delete which is not applicable.

] TIDE CALCULATOR

] TWO-STROKE ENGINE
] TEMPERATURE CONVERTER
] CLINOMETER
] SLIDE RULE
] CALIPER RULE
] MAGIC SQUARES
] CUBES

| ~] TOWER OF HANO!

] WORKING MICROMETER |
~] MODEL ACRE & HOUSES

~] EGYPTIAN COMPUTER |
] CIRCUMFERENCE MEASURE |

1 0-X-0 PUZILE
~ ] NESTING BOX
1 KON TIKI RAFT
j NORMAN CASTLE
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The
magmﬁcent
Webley

JAGUAR
Shooting Kit

Get the Webley Jaguar \
into your shoulder and get i‘*
tne 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!

The kit means you can start shsoting straight away.
The box contains the .177 Calibre Jaguar Air Rifle;
Taraet Hoider; 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 !

Webley make a wonderful range of Air Pistols and
Air Rifles. Why not send for the fascinating leaflet
— with 4d. stam, please! Address i1s below.

For Maximum Marksmanship — Ask for a
Webley 4 x 15 magnification Sight and be
sure to use Webley pellets to win a
Marksman's badge.

| |
Webley & Scott Ltd. (Inc. W.W. Greener Ltd), Dept MM/2/AWE
Park Lane, Handsworth, Birmingham 2I. Tel: 021-353 3952

PRESENT

THE IDEAL CHRISTMAS
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A fairground Carousel—one of the most popular models produced
specially for display work by Meccano Limited's Model-building Depart-
ment. Although small, i1t is fully operational with revolving platform,
prancing horses, and of course, plenty of coloured lights. It does its

job as a display piece too, because it interested us so much that we
wanted to feature it on the cover!

NEXT MONTH

January Meccano Magazine has extra editorial pages again and the

exciting contents include a 5 transistor loud speaker radio for you to
build with simple pin board construction. Meccano models include
a Working Fairground Satelite for advance model builders, Among the
Model Builders and a Meccano Clock feature. All the regulars such as

Stamps, Battle, Great Engineers, Workbench and full size plans are
included.
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direct subscription rates $5 including index.

This periodical is sold subject to the following conditions: that it
shall not, without the written consent of the publishers, be lent,
re-sold, hired-out or otherwise disposed of by way of Trade at a price
in excess of the recommended maximum price and that it shall not
be lent, re-sold, hired-out or otherwise disposed of in a mutilated
condition, or in any unauthorised cover by way of Trade: or affixed

to or as part of any publication of advertising, literary or pictorial
matter whatsoever.
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7~ CARS

BUMPER
CHRISTMAS
ISSUE

FREE SCRUTINEERS
HANDBOOK !

The Christmas number of Model
Cars is something of a special in
every respect; number of pages
is 64 making this a pretty big
issue and our Christmas
present to readers takes the
form of a 24 page book of

Scrutineers dimensions on
full size competition cars

both old and new. A copy
of this comes free with
every Model Cars. A
large 2 colour 24 adver-
tiser's catalogue also
free with every copy.
Constructional feat-
ures include a |/24th
scale Cooper Maser-
ati, a radio control-
led car, and a piece
on chassis building
[rom Jlohn Veasey while, for
collectors, comes more Autominol-
ogy and a piece on Australian micro models.
Further highlights include features on painting
clear body shells, a big report on a top class meeting, three
1/32nd scale plans for model racing cars and our usual complement
of regulars togecther with a plastic kit review plus the return of the

“Workout ' series.
ON SALE Nov. Ist 3=
_ MODEL
—- BOATS

November issue is
; quite a number for
-~ 4 championships—
P/ 2 the British Open

PRICE 45’

|
| The most modern-style power-control unit
I
o e |

suitable for operating all D.C. motors of up to
|2 volts § amp. rating. Smooth progressive
control with high/low resistance switch. Fully |
\ protected and guaranteed. Operates from

200-240 v. A.C. mains.

'SEND FOR FREE PRICE LIST
OH COMPLETE CATALOGUE I|/-

| "HAMMANT & MORGAN LTD.

HANDEM WORKS, APEM ESTATE
134 ST. ALBANS ROAD, WATFORD, HERTS.

hew from
H a rb utt’

caaiwaiy ‘A’ Class, Nat- pig
BIRSE and Scottish

Marbleheads all
having reports.

For builders
there is a 36 in. model
of Surfury and a second article
on tuned pipe exhausts. Drawings include a
Spanish frigate of 1806, used in the R.N.,,
Japanese icebreaker and destroyers, merchant

ships Clan Alpine and Europic Ferry, and more
Broads cruisers. Articles include a sailing

model swimhead barge and a glass-case yawl.

FOURTH FRIDAY MONTHLY 2] 6
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The new miniature car construction set for

making up |10 vintage and veteran models.
1 Scale 1/90th. Contents include 10 assembly

kits, Instruction leaflet, ‘Plasticine’ and

assembly tools. Everything fits into place
perfectly without glue.

| Price 10/6

Distributed by: HARBUTT'S PLASTICINE LTD.
BATHAMPTON - BATH «  SOMERSET

Order now.
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THE REPLICA
OF

ASSOCIATION
FOOTBALL

-7

TABLE

S0CCER
¥ 135 5D

____________________
IIIIIIIIIIIIIIIII

Here is a game where victory or defeat

-.—,l I_..:"I:'*.__::-
depends upon the skill of the player E;‘ah&'%‘.}h#.:;
with fingertip control. COMPLETEwith T

goals, balls elc, and teams available in
all League Club colours. Played with
22 mimature meén. All the thnils of real
League, Cup and International Fool-
ball:dribbling, cornerand penally kichs,
ofiside, goal saves, elc,

PRICES 10/11-19/11-49/1

NEW SUBBUTEO CONTINENTAL

editions with 00 Scale Teams, hand-painted in all League colours,
on duotone coloured bases, etc.

INTERNATIONAL 118/11 crus 63/11
FLOODLIGHTING 92/11  opispLAY 29/11

Please ask at your local Sports or Toyshop or Deparimeni Slore.
in case ol diMicully wiile lor litleratlure and lis! ol stockists (o

SUBBUTEO

Dept Langton Green
Tunbridge Wells, Kent

DRAGON
YAGHT

KIT No. 448
£4.5.0

-3

o

FITTINGS KIT
No., 449

£2.16.6

OTHER TOP
KITS IN OUR
RANGE

HIEJLEN
JIYLLAND
DANNEBROG
PROGRESS

NORDS |
OKUTTER -

LILLA DAN
DANMARK
NEFTUN

BOHUSLAN
ZWARTE ZEE

MERCANTIC
NORSKE LION
WASA

|

ALL KITS ARE COMPLETE AND OF HARDWOOD AND PLY CON-
STRUCTION. BEAUTIFUL METAL FITTINGS ARE AVAILABLE FOR ALL

MODELS. SEND S.A.E. FOR FULL LIST. MODEL SHOPS ! HAVYE
YOU THE FULL RANGE IN STOCK?

CONTARNEX LTD., 01-686 1984. (Dept. BB)

42 SYDENHAM RD.,, CROYDON, SURREY

LD 3¥:903(0)\'p(® LEARN AS YOU BUILD

RADIO & ELECTRONIC CONSTRUCTION SYSTEM,.

THE BEST FOR BEGINNERS & EXPERTS

:1-...::::. . 1 ko o ‘F - .
A SV e ."'. E‘ % B L!. *k' ..

A No. 4 SET and 6-TRANSISTOR SUPERHET

Clear, simple, versatile, this rugged system can build almost any electronic
circuit. ldeal 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 all British Design Centres.
Featured in Sound and Television broadcasts,
Beautifully engineered ; battery operated: no soldering: no prior knowledge
needed. Results guaranteed by our technical department. People say:
"1 can only describe the results as brilliant, absolutely brilliant."”
" You have opened up a new world.”
“ Nothing could paint the picture clearer than building these sets."
**The kit has been used by my son (aged 10) with complete success.™
“* Most impressive—a stroke of genius whoever devised it."”
No 1 Set £7 100 14 Circuits (Earphone)
No 2 5et £9 00 20 Circuits ( Earphone)
No 3Set£13100 22 Circuits (7 x 4in  Loudspeaker output)
No 4 Set£18 10 0 26 Circuits (incluode 6 Transistor and reflex superhets)

Prices (Post Free)

UNIQUE! Our ** No soldering "’ printed circuit board for superhet portable.
Simply mmsert components and tighten nuts,
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4 students) £19.7.0.

FULL DETAILS FROM:

RADIONIC PRODUCTS LIMITED

STEPHENSON WAY, THREE BRIDGES

CRAWLEY, SUSSEX
Tel. CRAWLEY 27028

REPLYING TO ADVERTISEMENTS




Mamod i1s the name In steam models.

Mobile Traction Engine and Steam Roller, powerful Stationary Engines to
drive other Mamod working models. They're great! 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
Malins (Engineers) Ltd., 206 Thorns Road,
Quarry Bank, Brierley Hill, Staffs.

KINDLY MENTION “"MECCANO MAGAZINE” WHEN REPLYING TO ADVERTISEMENTS




The missi
ne missile-age
destroyer .. .

|

I. Seaslug Launcher 8. Inflatable Life Rafts

2. C.P.0s Mess 9. Enclosed Bridge
3. Anti-Submarine Helicopter 10. 4.5 Twin Gun Mountings
4. Crew’s Dining Hall 11. Gas Turbine Room
5. Missile-Guidance Radar 12. Gearing Room
6. Missile Stowage 13. Boiler Room
7. Close Range Anti-Aircraft 14.Steam Turbine Room
Missiles 15. Fuel Tanks
She’s large. Diﬁ_plﬂct‘:mcnt 6,000 weapons—includinga Wessex helicopter Entry as an officer. Are you
tons. Length 520 feet. She’s more armed with an underwater detection aiming for at least § G.C.E. <O’ levels
than a match for a squadron of device and homing torpedoes. — or equivalent? Then you could
wartime cruisers. And she has just She has stabilisers. Air conditioning. apply now, even at the age of 14, for
about everything. An automatic helmsman that can entry between 17 and 19+ as an officer
Her Seaslug missiles can blast steer the ship. Even her own TV studio. in the Royal Navy. Don’t fill in the
distant aircrait out of the sky — before In the centre of the ship is the coupon, but write for full details to
the eye can see them. Her Seacat operations room. Here the Captain Captain W. J. Graham, R.N.,
mussiles destroy any aircraft that come can ‘fight the ship’. Here radar screens  Officer Entry Section (703 YL2), &
near to the ship. She has four radar and sonar detect everything in the air, Old Admiralty Building,
controlled semi-automatic 4.5 inch on the sea and underneath it - giving LLondon S.W.1.

guns. The latest anti-submarine him an up-to-date tactical picture.
| She’s one o0f the new ships of the

Royal Navy. A navy that 1s all muscle
and mobility. A navy that offers a
great career 1o Keen young men.

[t you would like to know more
about 1t post the coupon for the free
52-page booklet.

KINDLY MENTION "MECCANO MAGAZINE” WHEN REPLYING TO ADVERTISEMENTS




HEATHKIT

WORLD-FAMOUS ELECTRONIC HOBBY KITS

Anyone who can understand plain English can successfully assemble any model. No other

knowledge is necessary. Just follow the easy step-by-step instructions plus large size pictorials
in the construction manuals.

FOR EXAMPLE

BUILD YOUR OWN STEREO RECORD PLAYER, SRP-I

Experience the exciting sensation of personal achievement. Play your Classical or
Pop records on a record-player you've built yourself—a high quality piece of equip-
ment which you'll be proud to own, It automatically plays any record, regardless
of size or speed, and is designed to get the maximum performance out of your records !
And you can build it in only a few enjoyable hours, either with a blue or a red case.
If you let us know which colour you want, we'll oblige. And all this costs, in kit form,
only £28.16.0. Pretty good value, you must admit |

OR

BUILD YOUR OWN HIGH-PERFORMANCE
PORTABLE RADIO

Model UXR-I is an excellent 6 transistor portable, covering
long and medium wavebands. Big 7in. x 4in. loudspeaker
for quality sound. Battery economiser circuit. Case in a selec-
tion of attractive mod colours navy blue, coral pink, lime green,

kit £12.12.0. incl. P.T. Leather case kit, £13.12.0. incl. P.T.

Model UXR-2. Deluxe 7 transistor portable with full long

and medium waveband coverage. Clean, bold sound from a
7in. x 4in. quality loudspeaker. Battery economiser circuit.

Model UXR-2 Tape and earphone output sockets. Choice of real solid leather Model U XR-1
case, in black or brown, state choice, kit £15.16.0. incl. P.T.

OR
EXPLORE THE WORLD OF ELECTRONICS ey Y6 1 il

-

: 4
Y
WITH AN ELECTRONIC WORKSHOP EW-I SPECIAL
NEEDS NO TOOLS - SOLDERLESS CONNECTIONS ¢ OFFER TO :
You can make up to 20 exciting and ¢ . 2
educational experiments with this MECCAND E
, informative kit:—one- or two- and MAGAZINE
three-transistor radio sets; Burglar
alrms; Intercom sets; Morse Code 2 READERS %
Practice Sets; etc... There's a 72 FREE T I K't
page illustrated constructional man- 00 I E
ual supplied and special clips elimin- Q
ate soldering. This is a really soph- Vallle £1 -1 4-0 :
isticated electronics workshop WITH MODELS UXR-I §
which can be yours for only £6.16.0. E CXhB-2 ~AND ShE.] .
* R AT AT ot ot e Y AT AT AT AT oV W AW LT L W W W N W N W W W
incl. P.T.
All nriroc are inclucive of bost and packing chorges
e T A e BT ATEIRIT |Gl
A, sl DAYSTROM LTD., Dapt. MMM I
: R : GLOUCESTER Tel. 23451 R [
E' SR | | CATﬂ tﬂ E “ E Enclosed is { , plus packing and carriage. :
» ; ==\ _ 'Plaase send model () _
; .' : ] e E;;TEF? tg:::;[i;:?:ﬁ;g?mﬂ; Please send FHEE Heathkit Catalogue, :
| E B Damastis Madin, Racord Plavers. 1 Nama
il o x T-#-HE!‘ ﬁEtE:bﬂiEf JSEMHELH’ Hﬂﬂtﬁ Ehﬂﬂ . j;. [Please Print) [
oo e onaeEes. Tast, Edncational, Home and Add | F
Eiene: 0 Hobby Save maney wath Heathit "f: hoioe = - ‘ “
l i . _ Em:ip!s i‘!;ﬁ E:TDE{:FHH ﬁT F’ﬁsjﬁ? 4 City- : T |
e . SRR e pY S U RGBT LTS N B e L R : , Prices and specifications subject te change without notice.
L-“—_.—:——————-ﬂ-'_'—_'u—hﬂumfﬁ—-uﬂ&-u_-_;ﬂ ______________________________ __,I
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WEI."L YOU lucky readers—here is a really bumper

1ssue of Meccano Magazine—extra editorial
pages and the super Meccano Magazine Booklet, all
for just 6d. extra this month. It’s been great fun pre-

paring all the extra features, and poor old *“ Spanner *
has really been burning the midnight oil in Liverpool
on the Meccano section.

With this, the 12th issue of the new magazine from
us here at M.A.P., time for a little refleCtion. No less
than 680 pages have been published and several new
series introduced—with more to come in '69. How did
you like the last 12 issues? Your Editor would like
to know your likes and dislikes, so please drop him a
line—every letter no matter how short will be read with
great interest to help decide our ’69 policy. General
correspondence seems to indicate that most readers are
satished—Dbut are vou?

For those of you who keep each issue an index for
1968 will be available on January 1st. Subscribers
will get one free of charge and other readers can pur-

chase one for 1/- upon receipt of a postal order and
large stamped addressed envelope.

Postal Subscriptions

In view of the recent change in postal arrangements
a number of subscribers have either sent us additional

money to ensure first-class delivery of their subscrip-
tion copies or have enquired what method of despatch

we are proposing to employ. All current subscriptions
allow for sd. per copy and therefore during the currency
of their present subscriptions all readers with postal
subscriptions -will enjoy first-class delivery.

After we have had experience of the system for a
few weeks we shall be able to gauge whether it is better
to maintain subscription rates at their present level and
deliver first-class or to offer a slight reduction and send
second-class at the same time adjusting our despatch
dates so that magazines arrive at the same time as
before.

A further announcement will

follow in due couirse.
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December 1968

Fiity Years Ago
It is not often that a reader’s letter gets included in

the editorial page, but as this one from Stuart H.

Widson will bring back such memories for old Meccano
enthusiasts—we are making an exception.

Dear Sir,
H.T.M.C.

It 1s exactly fifty years on October sth 1968 since
the Holy Trinity Meccano Club (Barnsbury) was
founded, and I was hoping to arrange for a re-union
of all old members of this Club, but unfortunately the
Parish Hall where we used to meet is not available now.
As an alternative, if you or children are still interested
m Meccano, etc., might I suggest you wvisit a unique
exhibition at 56 Hameway, East Ham, E.6.

Here you will find several working models, and an

assortment of parts (including rare and obsolete ones),
manuals, outfits, Hornby Trains, Dinky Toys, etc.,
right from the days of “ Mechanics Made Easy ” (circa
1900) until the present time. It is FREE and well
worth viewing—ask for best time to see it.

You will also find there several links with the Club,

mcluding photographs which will no doubt bring back
memories.

I am now over seventy and have disposed of my own
Meccano, mostly to Mr. P. Matthews, the owner of this
display. My present hobby is Printing. I shall be glad
to hear from you, or to receive a visit.

Did you see the last issue—July 1967—of the old
“MM.”? It contained on pages 26-27, a reference
to the Club by Mr. Ellison Hawks, one time Editor of
the magazine, and Secretary of the Meccano Guild.
STUART H. WELSON, 12 Cypress Crescent, Horn-
dean, Portsmouth, Hants. Tel: Horndean 8518.

Lucky Visitor

On Saturday, 14th September, the half millionth
visitor passed through the World’s Greatest Model
Railway at the Montagu Motor Museum, Beaulieu,

The lucky visitor was Gavin Martin, aged 12 who
has returned to England from the Bahamas to start at
his new prep school at Gorse Hill, Boscombe.

Lord Montagu and *his guest Michael Bentine were

waiting at the pay box of the Model Railway to tell
(Gavin that he was the half millionth visitor and to

present him with his own model railway set which
was handed over by Michael Bentine, Mrs, L. Otto,

owner of the Railway also presented Michael Bentine

with a beautifl}l Fleischmann model train for his own
son’s model railway layout. Our picture below shows,

left to right: Mrs. L. Otto, Michael Bentine, Gavin

-IIIL‘H

Martin, Lord Montagu.
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standard 25 ft, strut jib. Power for the hoisting oper-
ations, etc., comes from heavy-duty electric motors

It Ly which draw their electricity from a generator in turn
iy XY, o powered by a high-speed petrol or diesel engine. The
AN | crane will slew at 24 r.p.m. and will travel over level
ground at speeds up to 7 m.p.h. when unladen, and
3 m.p.h. with a full load. Overall width 1s 8 ft.
Turning now to the model, this is not built with
any particular Outfit but, on the other hand, does not
use any out-of-the-ordinary Parts. It is best to begin
construction with the undercarriage. One flange of
each of two 73 In. Angle Girders 1 is extended by a
<4 in. Flat Girder 2, then the Angle Girders are con-
nected by a s% in. Angle Girder 3 and two s4 X 3% in.
Flat Plates 4 and s, Plate 4 being placed crosswise.
s Attached by Angle Brackets to the ends of this Plate
Foll e o . & are two 54 in. Flat Girders 6, bent as shown, the for-
b AR A G A | ward securing Bolts also holding two 2% in. Stepped
L . & Curved Strips in position; The free ends of these
Strips are joined by a s34 X 4 in. Double Angle Strip
7, to which a shaped s4 % 24 in. Flexible Plate 1s bolted,
N R the other side of this Plate being secured between
g .. Girder 3 and Plate 4. At the opposite end of the
e W undercarriage, Girders 1 are extended by a further two
i 24 in. Stepped Curved Strips, these joined by a 3% X
% in. Double Angle Strip 8. A shaped 33 X zf in.
Flexible Plate is bolted between this Double Angle
e Y Strip and Flat Plate 5. .
Bolted to the top of Plates 4 and 5 is a Ball Thrust
Race Toothed Disc held away from the Plates by
Washers on the shanks of the securing Bolts. To en-
sure that the Disc is level, three Washers are carried

by the long Bolts passing through the lower Plate, while

. _

e SOEINORINEN: Aaeepe Collar beneath the Plate. A % in. Pinion 10, positioned
above the Disc, is loose on the Rod, while a % in.
5 (in holes adjacent to those carrying Rod 9) as well
as in a Double Bent Strip 13 bolted to the underside
Spanner describes a CGmPrEhEHSWE Cran€  pinion 10, while a Crank 15 1s mounted on the lower
model for advanced builders. end of the Rod.
that he was working on a copy of a Morris, I each Crank. Free to turn on the Rod 1s a Coupling
naturally assumed that he was talking about one of 18, held in place by a Collar, the Rod passing through
featured here! 1 was beginning to wonder if one of on this Rod, again by a Collar. Fixed in the outside
us was going a little mad until I discovered that the end tapped bore of the Coupling is a 1 in. Screwed
shire. -
Before describing construction of the model, 1t 1S
of the typical ** light |
wheels, compact body and long jib, although “ light ™

only two Washers are added to the Bolt in the upper
This fully-operating Mobile Crane for advanced modellers is  Plate. Journalled in the centre of the Toothed Disc
Pinion 11 is fixed lower down the Rod, to be followed
by a loose Short Coupling 12, held in position by a
M 0 BI LE MORRI Collar. Note that the Rod passes through one trans-
verse bore of the Coupling.
of Plate 5, is a 24 in. Rod. This is secured by a % In.
Pinion 14, above the Disc, and by a Collar, the latter
A 3% ¥ 4 1n. Double Angle Strip 16, to which two
Cranks 17 are fixed, is now bolted between Flat Girders
the well-known range of cars made by B.M.C. You one end transverse bore of the Coupling. Another 13}
can imagine my surprise, therefore, when he eventually in. Rod is held in the longitudinal bore of the Coup-
model was in fact based on a Morris; not, however,
a Morris produced by B.M.C. but a crane manufactured
interesting to take a quick look at the full-size proto-
type, the Morris M12o. This has all the classic lines
is perhaps not the right word as it weighs something
in excess of 13 tons and i1s capable of lifting a load

based on the Morris M120 crane produced by Herbert Morris and in Plate 5 is a 4_& in. Rod 9, held in place by a
Also journalled in the Toothed Disc and Flat Plate
IN MECCANO
beneath Double Bent Strip 13. Pinion 14 meshes with
HEN OUR chief model-builder told me recently 2, as shown, then a 14 in. Rod is fixed in the boss of
turned up with the large and detailed Mobile Crane ling, a free-running 44 in. Road Wheel being secured
by Herbert Morris Ltd. of Loughborough, Leicester-
i ” mobile crane with 1ts four large
of six tons to a height of 244 {t. when fitted with the

Rod 19 the opposite end of which 1s screwed into a
Threaded Boss. The Threaded Bosses at each side are
then pivotally connected by a §% in. compound strip 20,
the securing Bolt in one case also securing a bent 4 in.
compound Strip 21, obtained from two 2% in. Strips.
The free end of this Strip 1s lock-nutted to Crank 15,

At the other end of the undercarriage an axle, com-
plete with differential, 1s built up and mounted in two
1 in. Corner Brackets 22, bolted one to each Flat
Girder 6. This differential axle arrangement 1s more
or less the standard Meccano construction often in-

cluded in various models: A 4 in. Rod 23, carrying,
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In this view of the model, below right, the top of the body-
work has been removed to show the construction of the gearbox.

Bottom of page: In this close-up view, the construction of the
differential is clearly shown.

in order, a Boiler End, a Collar, a 14 in. Contrate
Wheel 24, three Washers and a 4 in. Contrate Wheel
25, is inserted, loose, part way into the longitudinal
bore of a Coupling. (Large Contrate 24 1s free on the
Rod while small Contrate 25 is fixed. The Collar will
later also be fixed to help secure the differential.)
Loosely inserted part way into the other end of the
longitudinal bore of the same Coupling is a 3 in. Rod
26, this carrying a second Boiler End and a fixed 3 in.
Contrate Wheel which meshes with two % in. Pinions
27, free on Pivot Bolts screwed into the centre tapped
bores of the Coupling. A 14 in. Rod is fixed in the
centre transverse smooth bore of the Coupling, and

Collars fixed on opposite ends of this Rod are con-
nected to Contrate 24 by 1 in. Screwed Rods 28.

The Boiler Ends are then joined by four 2 in. Strips,
one of which, numbered 29 in the illustrations, 1s spﬂged
from the Boiler Ends by two Washers on each securing
Bolt. Attached to this Strip is a Double Bent Strip
30, the two Parts between them serving as the bearings
for a 2 in. Rod held in place by a 4 in. Pinion 31 and
a Collar. Pinion 31 engages with Contrate 24. A 3 in.
Contrate 32 is fixed on the Rod, the free end of which
is inserted into the longitudinal bore of Short Coupling
12. Contrate 32 engages with Pinion 11. Large Road
Wheels are of course mounted on Rods 23 and 26.

Body and gearbox

Moving on now to the body, a base framework is built
up from two 93 in. Angle Girders 33 joined by two 73
in. Angle Girders 34, the resulting rectangle being en-
closed by two 54 x 24 in. Flat Plates 35, two 43 X 23 in.
Flat Plates 36 and two 5% ¥ 34 1n. Flat Plates 37.

At this stage, while there i1s plenty of room available,
the gearbox should be added. Two 73 in. Angle Girders
38, placed longitudinally, are bolted one through the
fifth hole and one through the eleventh hole of front
Angle Girder 34, also, of course, being bolted to the tops
of the base Flat Plates. One 3 in. Angle Girder 39 and
one 54 in. Angle Girder 40 are fixed to each Girder 38.
then these two Girders are connected by a 43 % 24 in.
Flat Plate 41.

Journalled in Flat Plates 41 1s a 4 in. Rod which
carries, outside the Plates, a 24 in. Sprocket Wheel 42
and a 1 in. Gear 43, while a § ¥ % in. Pinion 44 1is
mounted on the Rod inside the Plates. (Gear 43 meshes
with another 1 in. Gear on a 44 in. Rod 45, journalled
in Plates 41 vertically below the 4 in. Rod. Mounted on
Rod 45 are a § * § in. Pinion 46 and a 3§ ¥ 2 in. Pinion
47. The Rod, incidentally, 1s free to slide in its bearing,
controlled by a 3% in. Strip 48, lock-nutted to one lug
of a 1 ¥ 3 in. Double Bracket bolted to the base, A Bolt
in the second hole of this Strip 1s screwed into one bore
of a loose Collar held on Rod 45 by two other fixed
Collars placed one each side. A Nut on the shank of the
Bolt prevents it from fouling the Rod.

Rod 45 1s flanked on one side by a second shiding 43
n. Rod 49, similarly controlled, and, on the other by
a non-sliding 3% in. Rod 50. Mounted on Rod 49 are
a 4 in. Pinion 51 and a so-teeth Gear, the latter in
constant mesh with Pinion 46, while, a so-teeth Gear
52 is also mounted on Rod so along with a Worm
(Gear 53.

Returning to Rod 42, this is flanked by two 4% iIn.
Rods 54 and 55, one each side. Both Rods carry a so-
teeth Gear Wheel 56 and both are free to slide in their
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bearings, too much movement being prevented by a
Collar on one end of each Rod and a 1 in. Pulley with
Rubber Ring 57 on the other end. A Compression
Spring is mounted on each Rod between the Collar and
Plate 41, the action of the Spring on the rod thus forc-
ing Pulley with Rubber Ring §7 against its respective
Plate 41 to serve as a brake for the winding drum, Rods
54 and s5 later acting as the winding drums, one for
the jib and one for the load hook. Movement of both
Rods 1s controlled by levers similar to those already
mentioned, although, of course, the positions of the
locating Bolts in the 33 in. Strips are different.




Angle Girders 40 at each side are now joined by a
2% % % in. Double Angle Strip s8. Journalled in this
and 1n the base Flat Plates is a 54 in. Rod carrying a
3 in. Pinion, in constant mesh with Worm 53, and a 3
in. Sprocket Wheel 60, the latter on the lower end of the
Rod, which is held in place by Collars. A Power Drive
Unit is then bolted to the base Flat Plates in the posi-
tion shown, and a 1 in. Sprocket on its output shaft is
connected by Chain to Sprocket 42. A lever controlling
the motor switch is built up from a 3 in. Strip 61, lock-
nutted to an Angle Bracket bolted to Girder 33. Lock-
nutted, in turn, through the second hole of this Strip is
a 7 . compound strip, the other end of which is held
by a Collar on an Adaptor for Screwed Rod. This is
accordingly fixed by a Bolt to a 24 in. Strip lock-nutted
to the long lug of a 1 ¥ 4 in. Angle Bracket bolted to the
base. A Slide Piece fixed through the second hole from
the top of this 24 in. Strip fits over the motor switch.

Next, a bracing 5% in. Strip is fixed between each
Flat Plate 41 and corresponding Angle Girder 4o,
being sttached to the latter by a 34 in. Rod carrying
three 1 1n. loose Pulleys 62 and held in place by Collars.
The front of the gearbox is then enclosed by a shaped
43 * 2% in. Plastic Plate 63 edged at the top by a
23 1n. Strip and bolted to Angle Girders 39. At the
bottom, the Plate is bolted to front Girder 34, the
securing Bolts also fixing a 24 ¥ 4 in. Double Angle
Strip 64 to the Girder, although the latter are spaced
apart by two Washers on the shank of each Bolt.

PARTS REQUIRED

B—Ila |—16b 4—52a |—=I151]
S | 6—18a 4—53a 2—|55
6—2a 2==22 | —55a |—168
93 5—22a 34—59 |—173a
4—4 213 4—612 | — |80
12—5 4-25 | —62b |—185
4—5 | 252 3—63 4—|187b
3—b6a |—215b 1—64 4— |88
1—B8a 6—26 2eTO 12— |90
T—8b 7 38—T72 4—190a
3—9 |—28 4—82 3—19]
1—9a 4—129 4—90a |—192
1—9b i—21 | —94 | —193a
2—9¢c | —232 | —95 |—193b
2—9d 4937 | —96 | —194c¢
4—11 207—=131T7a | —%6a 4—195
2—=[la |180—37b 2—103 | —196
25—12 9—38 2—103k 2224
|—I12b 3—45 b—Il1la |—226
| — 14 4—48 4—Il11lc 4—235
6—I15a 5—48a 2120 6—1235a
2—I15b 1—48b 2—120b 13—235b
3—16 | —48d 2—133a 2—1235d
| —l6a | =50
|—Power Drive Motor
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The undercarriage of the Crane as it appears when removed
from the body of the model.

Body

Having now completed the gearbox, the body can
be dealt with. The mnner of the cab sides consists of
existing Ilat Plate 41 extended forward by a 33 x 24
in. Flexible Plate 65 bolted to a 34 in. Girder 66 fixed
to front Girder 34. Bolted to the top of Girder 66
1S a §3 in. Strip to which, in turn, are bolted a 3% in.
Narrow Strip 67, a 3% in. Strip 68 and a 4% in. Strip
69. Another 44 in. Strip is used to connect the tops
of Strips 68 and 69, at the same time fixing two
Angle Brackets 70 and two 24 X 3 in. Double Angle
Strips in place. The cab roof will later be attached
to these Double Angle Strips.

Turning to the outer side of the cab, one 3% in.
Angle Girder 71 and one 4% in. Angle Girder 72,
along with two 6% in. compound strips 73 and 74, are
fixed to Angle Girder 33 in the positions shown. Com-
pound strip 73 consists of a s4 in. Strip extended by
a 3% in. Strip, while compound strip 74 is a 54 In.
Strip extended by a 23 in. Strip. The tops of the two
compound strips are connected by a 4% in. Strip 75,
while Strip 74 is connected to Girder 72 by a second
4% in, Strip. Strip 73 is connected to Girder 71 by
a 13 in, Strip. In the first case, the Intervening space
1s enclosed by two 434 * 24 in. Flexible Plates 76,
whereas, in the latter case, two 234 % 134 in. Flexible
Plates 77, suitably overlapped, are used. A 34 In.
Narrow Strip 78 and a 24 in. Narrow Strip 79 are

added, as shown, to both sides of the cab to round-off
the structure,

A door is produced from two 5% in. Strips 80
jomed by three 3% in. Strips, the resulting space being
covered by a 33 x 2% in. Transparent Plastic Plate
and a 33 X 3} in. compound flexible plate 81, built
up from two 34 x 2% in. Flexible Plates. The door is
attached to compound strip 74 by Hinges, a doorcatch
82 being supplied by a Handrail Support in which a
1 in. Rod is fixed. A Fishplate is held by Nuts on the
shank of the Handrail Support.

At the front of the cab, Girders 66 and 71 are joined
by a 33 m. Strip and a 3} ¥ 24 in. Flexible Plate 83,
extended by a 33 x 23 in. Transparent Plastic Plate,
the latter edged by a 24 in. Strip 84, bolted to front
Angle Brackets 70. Attached to rear Angle Brackets
70 and to a 24 x % in. Double Angle Strip bolted
between Girder 40 and the 44 in. Strip joining Parts
numbered 74 and 75, is a 24 x 24 in. Transparent
Plastic Plate, edged at the top and bottom by 2% in.
Strips. The cab roof is supplied by a 4% x zz In.
Flexible Plate bolted to the Double Angle Strips used
to connect the tops of Strips 68 and 69 at each side.

Al the other side of the gearbox, Flat Plate 41 is
extended forward by a 24 x 2% in. Flexible Plate 85,
edged by a 24 in. Strip 86 and bolted to a 23 in. Angle
Girder fixed to front Girder 34. Another 24 in. Angle
Girder 87 is fixed to Girders 33 and 34, then the two
are jomned by a 24 x 2% in. Flexible Plate edged by
23 in. Strips, the Bolts securing the top Strip also
holding two Obtuse Angle Brackets 88 in place. A
43 In. Angle Girder 89 is bolted to the rearmost end
of Girder 33, then the side is filled in with a 9% x 23
in. Strip Plate 9o, a 33 x 2% in. Flexible Plate 91 and
two 33 ¥ 2% in. Triangular Flexible Plates. A 2 in.
Angle Girder is bolted to Plate 91, which is also
attached to appropriate Angle Girder 40 by a 24 x %
in. Double Angle Strip. Bolted to this Double Angle
Strip and to Obtuse Angle Brackets 88 is a 74 x 24 in,
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Strip Plate 92, while another 74 x 24 in. Strip Plate
i1s bolted between the 2 in. Angle Girder and another
similar Angle Girder secured to upper Plate 76.

At the back, a 73 in. Angle Girder 93 is bolted be-
tween the tops of Girders 89 and 72, the resulung
space being enclosed by two 74 X 24 in. Strip Plates
94.

Before the body is fixed on the undercarriage, a
Steering Wheel i1s mounted on a 4 1. Rod 95,
journalled in the appropriate Flat Plate 36 and 1in a
Double Bent Strip bolted to the top of the Plate. It
is held in place by a Collar above the Double Bent
Strip and a Crank 96 beneath the Plate,

Now fixed by four Double Brackets to the underside
of Flat Plates 37 1s a Ball Thrust Race Flanged Disc
97. Journalled in this Disc and the appropriate Flat
Plate is a 13 in. Rod held in place by a % in. Pinion
98 beneath the Disc and by a Double Arm Crank
above it. A 33 in. Narrow Strip is lock-nutted to one
arm of this Crank and also to the arm of Crank 96,

then the completed body is mounted on the under-

carriage by passing Rod 9 up through the centre hole
of Flanged Disc 97 and through the Flat Plate, after

which it is secured by a Collar above the Plate. Of

course, a Ball Cage is first added between the two
Flanged Discs to complete the Ball Thrust Race. A
length of Sprocket Chain is passed round Sprocket
Wheel 60 and round the Ball Thrust Race '1oothed
Disc. A # in. Contrate Wheel 1s fixed on the upper
end of Rod 9 to engage with Pinion 51, thus complet-
ing the drive linkage to the undercarriage road wheels.

With the body in position, Pinion 98 should engage
with Pinion 10 which in turn meshes with Pmnion 14
to complete the steering linkage.

All that now remains to be built 1s the jib which

consists of two identical ‘ sides,” each built up from

We come now to the control cords, although, first,
an intermediate pulley system for the jib 1s buit up

two 173 in. compound strips 99 and 100 braced by
various Narrow Strips, as shown. Each compound
strip is made up from two 9% in. Strips overlapped
two holes, the compound strips, themselves, being
joined at their upper ends by a 2 in. Strip, at the same
time fixing a 3% in. Strip 101 and a 3 in. Strip 102
in place. A 24 x 1% in. Flexible Plate 103 is added,
then the sides are connected, at their upper ends by
two 14 % % in. Double Angle Strips 104 and, approxi-
mately half-way down, by two 2 1. Strips 105,
attached by Angle Brackets. Strips 102 and 103 are
brought together and in their end holes 1s journalled
a 14 in. Rod carrying two 1 in. loose Pulleys 106 and
held in place by Collars. The completed jib 1s then
attached to the lugs of Double Angle Strip 64 by a
33 in. Rod also held by Collars.

Below: An underside view of the body when removed from

the undercarriage., Note that, when the body is in place,
Pinion 11 is situated beneath the undercarriage. At right:

An underside view of the model showing the steering linkage
and drive to the road wheels.

.|

from two 13 x 3 in. Double Angle Strips, joined to-
gether, with two % in. loose Pulleys 107 being mounted
on # in. Bolts held by Nuts in the lugs of one of the
Strips. Two equal lengths of Cord are tied to the
lugs of the remaining Strip, their other ends being tied
to points near the top of the jib. A further two
equal lengths of Cord are tied to Double Angle
Strip 58, are passed round Pulleys 107, and are
brought back and over the two outside Pulleys 62 to be
finally wound on Rod s55. A final length of Cord 1s
tied to the lug of a Single Pulley Block 108, is taken
over one Pulley 106, is brought down and around the
Pulley in the Block and is then taken up and over re-
maining Pulley 106. From there it is taken down and
around centre Pulley 62 to be wound on Rod 54, thus
completing the model.
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Stamps in
the British

Museum
By James A. Mackay

PROBAHLY THE largest collection of stamps in the

world 1s that housed in the British Museum in
LLondon. Now numbering over four million stamps
this vast collection covers the entire world from the
earliest stamps—the famous Penny Black and Two-
penny Blue of 1840—to the latest issues of the
Commonwealth. Indeed, some of the stamps in the
collection have not even been issued yet, including a
number of sets which will be released in some of the
more remote colonies later in the vear. These are sent

to the British Museum by the Crown Agents, often

weeks or months before they are actually put on sale! | dF[ %lﬁ EGHEE},‘““I.W&S hEE“F"“ lﬂﬁrﬁ Dy the ten-year-
Visitors to the Museum, which is situated in Great ¢ omas lapling and was bequeathed to the nation

' > W1 1S £ - ! i F
Russell Street in Bloomsbury, a stone’s throw from '?tll];mﬂgw:fngz[hivi [Elfn;q;h aﬂﬁzn;{ulzﬁt TEI?I'E‘I’:E
Tottenham Court Road tube station—may see some el 5 y el

: e : with the injunction that the money had to be spent and
of the incomparable rarities of philately any day of the not banked. He promptly spent the lot on stamps—

and when one considers the purchasing power of money
In the 1860s (the average workman earned less than £1

a week) you can get some idea of what such a sum of
money meant in those days. As a schoolboy Tapling was
able to buy, for a pound or two at the most, stamps
which today change hands in auction for several thous-
ands. Later in life, when he inherited a fortune, he was
able to buy almost any stamp on the market and at the
time of his death in 1891 his collection was regarded as
being the second largest in the world and worth.
£50,000. The only collection which surpassed it was
that formed by Count Ferrary and that was seized by the
French during World War I to pay part of the German
war indemnity. The Tapling Collection, which has a
current value of £14 millions, is the last of the great
nineteenth century collections in existence. The legen-
dary rarities, such as the Hawaiian “ Missionaries ”,

week. The Museum is open to the public from 10 a.m.
ull § p.m. on weekdays, and from 2 p.m. till 6 p.m. on
Sundays. At the far end of the great gallery known
as the King’s Library (so-called on account of the
magnificent library of travel and farming books formed
by King George III which is contained there). are
several large cabinets with sliding frames. These con-
tain a few of the Museum’s stamp collections. On the

left are three cases containing the famous Tapling
Collection.

At top of page: James A. Mackay shows
a visitor the Bojanowicz collection of Polish
stamps. Ilhe submarine ** Orzel " made
itselfl famous by escaping the country
during the German occupation and
appcared on stamps issued by the Govern-
ment in exile, based in England. Above:
Part of a monthly, new issue display of
Commonwealth stamps. The case displays
the original artwork and finished sheets of
stamps. Raght: A visitor examines the
Mosley collection of Alrican stamps. Note
the prool sheets of Cape of Good Hope
triangulars, so called ** Woodcuts.”
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the British Guiana *‘ Cottonreels”, the Mauritius

“ Post Office” and the Canada *“ Twelvepence Black ™
are all well represented, not to mention countless other
scarce stamps from the first fifty years of philately.

In an adjoining cabinet is a fine collection of stamps
from British Africa, assembled by the late Dr. Edward

Mosely of South Africa. In some respects this collec-
tion overlaps with the Tapling but certain sectons,
such as Cape of Good Hope and Orange Free State
are more highly specialised and, of course, the Mosely
Collection contains stamps down to 1935 (the Silver
Jubilee series). Apart from the veritable feast of Cape
Triangulars there are many rare or unusual pieces,
ranging from the early stamps of Mauritius to the

intrigueing makeshifts produced by the Boer guerrillas
during the war of 1899-1902.

One of the more recent acquisitions of the Museum
is a collection which illustrates the wartime history of
Poland. In September 1939, when Germany and Soviet
Russia invaded and dismembered her, Poland ceased
to exist as a separate independent country, but the
spirit of her people survived and this is reflected poig-
nantly in the philately and postal history of the period
from 1939 till 1945 when Poland re-emerged after the
war.

Stamps were produced by the Nazi * General-
gouvernment ’ but some of these were clandestinely
overprinted by the underground movement with a
swastika hanging from a gallows. 'The Polish govern-

ment in exile in London produced some very attractive
stamps and imitations of these were used by the Polish
resistance operating their own postal service in occupied
territory. Special stamps were issued for use by the
Jews in the Lodz Ghetto and there were even stamps
produced by the inmates of prisoner of war and con-
centration camps. Perhaps the most pathetic reminders
of the terrible sufferings endured by the Poles are the
letters and envelopes which were carried by the Boy

Scouts’ Post during the Warsaw Rising of 1944. One
of these postmarks was made by cutting a potato In
half and stencilling the Scout fleur-de-lis on it—one
of the crudest postmarks, but also one of the rarest
ever produced. This collection was donated by Mr.
M. A. Bojanowicz, a prominent collector, to mark the

millenium of Poland.

Another of the Museum’s collections u:rhich is rich
in human interest is the Fitzgerald collection. Formed

by Mrs. Augustine Fitzgerald it contains souvenirs of
the airports of the world, the strength lying in the
early, pioneer days. A specialised album contains
material relating to the Siege of Paris in 1870 and is
replete with covers flown by balloon to and from
the beleaguered city. The pigeon posts and the tiny
microfilmed messages which were attached to the bird’s
legs are also well represented. The outstanding volume
of this collection is devoted to the first Trans-Atlantic
flights made from Newfoundland in 1919. The abor-
tive flight by Harry Hawker is represented by no fewer
than eleven of the rare * Hawker W’ overprints—in-

cluding a strip of three unused, the only large multiple
in existence of this major rarity. The souvenirs of the
great Trans-Atlantic competition include a ten shilling
note autographed by all the competitors, and the
pilot’s licence belonging to Sir John Alcock whose
Vickers Vimy bomber was the first to cross the ocean.

During 1966 the Museum was fortunate to acquire
two major collections in the shape of the archives
respectively of the Board of Inland Revenue and of
Thomas De LLa Rue and Co. Ltd. The former were

transferred from Somerset Huusg on indefinite loan
and 1nclude revenue stamps daung as far back as
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The Perkins-Bacon press used to print the Penny Black stamps

in 1840. This was donated by the manufacturer to the Museum
in 1964 and weighs nearly one ton.

1712. Two volumes of proofs in this collection con-
tain the embossed tax stamps produced 1n 1765 for use
in the American Colonies. The protests of the colonists
were so vociferous that the Government repealed the
Stamp Act the following year. Nevertheless the offend-
ing stamps undoubtedly contributed to the grievances
which led the colonists to declare their independence
and form the United States.

The Board of Inland Revenue was directly respons-
ible for stamp production in Britain from 1840 till 1930
when this task was shouldered by the General Post
Office. Thus material from the first ninety years of
British stamps—proofs, essays, colour trials and 1m-
perforate specimens—are well represented in the
archives now in the Museum. A selection of this
material 18 on permanent display in the King's Library.

The other great collection added in 1966, the De La
Rue Archives, consists of 82 large albums containing
artists’ sketches, proofs, colour trials and, of course,
examples of the issued stamps. Since 1853 De La Rue

have printed stamps for about 180 different countries,
so you can imagine the wealth of material which their
archives contain.

The Tapling Collection contains a virtually complete
collection of the stamps of the world from 1840 till
1890, but after that date the Museum had neither the
means nor the staff to keep the collection up-to-date.
Consequently, as the years went by, the chances of
completing a collection of world stamps became more
and more remote. Fortunately the General Post Office
came to the rescue a few years ago by handing over
to the Museum a vast accumulation of stamps of the

whole world. The G.P.O., like other members of the
Universal Postal Union, receives three copies of every

new stamp issued by other member countries; thus

three separate collections could be formed and one of
these was transferred to the Museum. This practice
only became regularised about the turn of the century
so that the Post Office collection 1s complementary to
the Tapling and brings it right up to the present time.
About 6,000 new stamps are added to this collection
each vear and the number of new issues is steadily
increasing. A portion of this collection will shortly be

Continued on page 663




Dear Dad,.

I'd love a Philips Electronic or
Mechanical Engineer Kit for Christmas.

With Philips Mechanical Engineer Kit ME 1201
I can build 25 exciting models — different kinds
of cars, cranes, elevators, dynamo, a fan, a bulldozer.

Fascinating, gaily coloured working models.

KINDLY MENTION “MECCANO MAGAZINE” WHEN REPLYING TO ADVYERTISEMENTS




The Electronic Engineer Kit EE 1003 'F 5 h

builds another 24 models, including  *
radios, burglar alarms, amplifiers

and signalling systems.
Combine the Electronic
and Mechanical Kits and
even more fascinating
models are possible.

PHILIPS

-

Post this
coupon now
for details of
Itht&e world’s
Ifinest
lconstructional

Ikits.
I

b o e i

KINDLY MENTION “MECCANO MAGAZINE” WHEN REPLYING TO ADVERTISEMENTS

To: Philips Electrical Limited, Century House, Shaftesbury Avenue, l.ondon, W.C.2. |
Please send me a leaflet on Electronic and Mechanical Engineer Kits.
WRITE IN CAPITAL LETTERS PLEASE

ADDRESS. ...

Distributed in U.K. by Mettoy Playcraft (Sales) Ltd.
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MLTAL
FATIGUE

by D. L. McDiarmid

\,. [E READ in the newspapers of ‘ metal fatigue ’ being the
cause of serious accidents or disasters involving aircraft,
submarines, cars and engineering machines of many types. The
two acadents involving Comet aircraft in 1954 are fairly recent
examples of disasters involving advanced engincering design,
which were found to be caused by metal fatigue.
What i1s * metal fatigue * 3
It is fracture due to repetition of load as distinct from fracture
due to the gradual application of load. The difficulty in design-

ing to allow for metal fatigue is that the repeated load to cause
fracture 1s less than the single gradually applied load to cause
fracture. As the majority of engineering machines and struc-

tures are subjected to a variety of loading conditions throughout

their usefu! life, they may possibly fail due to metal fatigue
and have to be designed with this in mind. In fact about

80 per cent of the failures in engineering components are due to
metal fatigue.

This precblem of metal fatigue is not new. It is, in fact,
over 100 years uvld and first caused extensive trouble around
the year 1850, during the development of railway systems,
when the axles of many railway engines and wagons fractured.

This problem is not completely overcome vet, as 1s indicated

by the fact that London Transport Underground Railwayvs have
had to scrap about .}Dﬂﬂ axles 1in the last 20 vears, at a cost
of £500,000, due to fatigue cracks being found in them, which
would have eventually caused the axles to break.

The recent raillway disaster at Hither Green, caused by a
fatigued broken rail shows the importance of fatigue failures

and the difficulties of inspecting them for cracks, so that repairs

can be made before fracture occurs. A typical fatigue fracture
in a rail 1s shown in Fig. 1.

REPEATED STRESS LEVEL v CYCLES TO FRACTURE

MILD STEEL
+30
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0~ 09 o 107 o
|, 000 100,000 10,000,000

CYCLES TO FRACTUREL

How do we cope with this problem of metal fatigue ?

The engineer studies " how " the machines he builds work
and investigates the conditions and loads which cause fatigue

failures. The question of * why * fatigue failures occur is more

the realm of the mertallurgist or the physicist who study the
structure of materials at the atomic level.

1he engineer bases his original design work on a very large
amount of data which has been accumulated from tests carried

;J'Llldﬂn specially prepared specimens under known conditions of
Odcl.

For example 1t has been found that for mild steel, if the
repeated stress (the stress at a point in a material is the load

per unit area at that point) is kept below approximately half the
value of the gradually applied stress to cause fracture, then

fracture by metal fangue will never occur, regardless of the

number of times the stress is repeatedly applied. This stress
level 1s known as the fatigue limit.

A typical stress level v. number of cvycles curve for mild
steel 1s shown in Fig. 2. Note that the number of cycles scale
15 logarithmic. 'This material has a strength of 30 tonf/in®
under a gradually applied load but a fatigue limit of 15 tonf/in>.
- One of the most common types of fatigue testing machine
15 the rotating-bending type. The main components of the
machine are shown in Fig. 3 and an actual machine in Fig. 4.
One end of the test specimen is held in a chuck and the
bending lcad is applied through a bearing at the other end.
An electric motor rotates the specimen which, if the stress is
above the fatigue limit, will fracture at section AA where the
stress 18 greatest.

When the load 18 suspended from the end of the specimen,
as shown in Fig. §, the upper portion of the specimen will be
in tension and the lower portion in compression. It can in fact
be shown that at any instant the stress distribution varies linearly
with vertical distance from the centre of the specimen.

Thus when the motor is switched on and the specimen
rotates consider what happens to the point X initally in tension

at the top of the specamen. As point X approaches position,
X1 the tensile stress decreases to zero and then becomes com-
pressive on leaving position X;, increasing to a maximum
compressive stress value at position Xz, The reverse procedure
returns the point considered to its initial position at X. The
variation of stress with time, for any point on the surface
15 then as shown.

Typical failures usinz this type of machine are shown in
Fig. 6. A crack starts at the surface and progresses inwards
till the remaining material can no longer sustain the applied
load and fractures. Notched specimens fail at lower stresses

than unnotched specimens due to what is known as the stress
concentration effect. The stress at the root of the notch is

aggravated by the sudden change in section of the specimen.
This is why most fatigue failures start at joints, keyways, oil
holes, bolt holes and sharp changes in section.

Fig. 2 shows that the notched fatigue strength may be only 4
of the unnotched fatigue strength, thus it is very important to
avold sharp changes in section wherever possible, especially at
highly stressed regions.

An ordinary electric hand-drill mayv be used as a rotating-
bending type fatigue machine as shown in Fig. 7. Suitable
specimens are about o0.10 inch diameter (6 B.A. bolts or No. 4
screws) which require about s pounds load applied at a 1 inch

bending arm to cause fracture in about g:-:::ﬂ cycles (i.e. about
2 minutes for a drill running at 2400 R.P.M.). Take care not

to damaee the drill casing when gripping in the vice.

ROTATING BENDING FATIGUE MACHINE
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TENSILE TENSILE STRESS Figure 1: A typical fatigue fracture in a

- A TENSION SIDE STRESS railway rail, the type of thing one reads

] - - = B X about in the newspaper. Figure 2:

5 This graph illustrates typical stress levels

" . against the cycles required to [racture.

-t -—==— M & = R Figure 3: A diagrammatic representation

i of a rotating vending fatigue machine.

1 Figure 4: The rotating bending fatigue

'JI R - - e machine with the test specimen just seen

e  COMPRESSION SIDE COMPRE SSIVE SECTION AA as the smallest diameter between the two

1 | STRESS COMPRESSIVE STRESS enlarged bosses. Figure 5: These stress
UNNOTCHED ; STRESS

distribution diagrams show that whilst

Wi (ASTRIGUTION the upper portion of the specimen will be
F’G 5 in tension, the lower portion is in com-

pression. “agure 6: Typical fractures

due to fatigue under rotation bending.
Note one specimen is notched. Figure 7:
The use of electric hand drill as a rotat-

ing bending faticue machine.

e NOTCHED W

Last month’s Monorail
by H. McDougall feature concluded

Several versions of the ALWEG monorail are now

in operation. One highly successful installation was
erected at Turin, Italy. The track is about three-

quarters of a mile long and is operated by a three- and has a total weight of 100,000 Ib.

MONORAILS

passengers operating between the two stations at speeds
of up to 60 m.p.h. Each train consists of four cars, is
123 feet long, 10 feet 3 inches wide and 14 feet high

car unit with a capacity of 340 passengers. It provides
a 50 m.p.h. shuttle service between two stations at
the north and south ends of the Turin National
Expositior grounds.

One notable ALWEG installation in North America
1s that erected at the Century ’21 exhibition in Seattle,

in 1962, This double-track line is a mile long and syre failure, the brakes are applied automatically giving
links the exhibition with the centre of Seattle. N a decelleration rate close to the required emergency
T'wo four-car units running on eight sets of driving rate.

and stabilising wheels are capable of carrying 450 Power 1s 600 volts DC picked up by current collector

shoes installed in the monorail cars from contact rails
running alongside the beams.

A less ambitious ALWEG installation is that which
carries passengers around Disneyland, California.
Built in 1959 to a scale of five-eighths that of the
origmmal German installation, the track is 2% miles long.

Three trains are used. Each has four cars, giving a
capacity per train of 106 seated people.

A full-scale ALWEG installation utilising two three-

car tramns with a capacity of 140 persons per train 1s
installed at Yomiuri Recreation Park in the suburbs
of Tokyo. The line has an overall length of two
Kilometers, a maximum gradient of 65 per cent. and a
minimum radius of curvature of about 100 meters. This
installation is interesting in that it includes two large
bridges. It was the second ALWEG system installed

Power is provided by eight 100 h.p. electric motors
—one motor for each set of driving wheels—and is
transmitted to the wheels from the driving motor by
a propeller shaft via a double reduction gear box.
Braking is by an air-operated system used in con-
junction with dynamic braking; in the case of air pres-

A typical drivers eye view on one of todays many mono-rail
rallways. Note the spacious cab and radio communication
microphone. This one is in Germany.




MECCANO
Magazine

........................................
g = el e e
..................

llllllllllllll
llllllllllllllllllllllllllllllllllll
"y L -. - . -.. .. ™ .: .: .-.I :I :-I‘I‘. : i [ | e n ™ II .- -:I-I I:-I I:I. I. I.I I.I.I. I.I I. .I:-: 5 T :I I. .I.I. I:I o : IIII

N .IIIII ! - mE ......I.I: I.I.I II-.I.I1:I-..I. .I.:I:I..:::.::.I.I: .:I: :I: .:: .:. T u e :.. " ="inTul .. .:... _ I.I.I. I-I | i L . .... = ! ... .. ... ...:.::.:.I | || || L] " .I.I. .I.:

R, e

I*l*

Above the Busct Gardens monorail. These cars make excellent

platforms for viewing the animals. At right another view of
the Koln/Fuhlingen Alweg Bahn, in Germany.

in Japan, the first being the Rhine Park Monorail
[.ine of the Nagoya Railroad Co.

Because of the size of the beam or rail, switching
of monorail cars will always be more difficult than
that of conventional mass-transit vehicles, However,
the switches developed for beam-type monorails par-
ticularly those on the ALWEG monorail which now
connects Haneda airport with the centre of Tokyo have
proved very successful in operation. This installation
—by far the most ambitious monorail system built to
date—may well bz the prototype of many similar
installations in North America and elsewhere.

Five switches are incorporated into the track. Three
are flexible and two are polygon switches. All are of
steel construction. Switching time is only ten seconds
and the train may be driven safely at a speed of 40 kph.

The Tokyo-Haneda monorail, which has 13.2 kilo-
meters of track, was built by Hitachi Ltd. under licence
from ALWE(G. The beamways are mostly typical
ALWEG prefabricated, prestressed, hollow concrete
girders supported on reinforced concrete columns

cast in situ. For about 1.5 kilometers of the track—
where it runs parallel te and crosses the Tokaido Line
of the Japan State Raillway—columns and beamways
fabricated from steel are employved. These are the only
places where the higher cost of the steel structures was
considered justified.

Below: These spacious cars are used in the Miama Seaquariam
At right the Tokio

in Miami, Florida, for a terrific aerial view.

suspended system as used in Japan.
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The lTokyo-Haneda system has proved that mono-
rails are now thoroughly practical. But research will
undoubtedly continue and some engineers feel that
monorail cars of the future will ride on air cushions.

The Ford Motor Company advanced this idea some
years ago when developing its Levapad system. More
recently, the Bertin Company in France has pioneered
this type of suspension.

The prime problem an air-cushion monorail raises
1s that of propulsion. The use of gas turbines driving
conventional airplane propellers 1s one solution, but i1t
might cause unacceptable noise problems. Another
possible solution is the use of linear electric motors.

Whatever course future development takes, there 1is
little doubt that a need for mass-transportation systems
exists and that it 1s becoming more acute every year.
The problems are now mniore economic than technical.
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BATTLE

Part VIlI1—Strike values of Anti-Tank Guns

by Charles Grant

IN PREVIOUS numbers we established what we
hoped was an effective schedule of the Defence

Values of all our armoured fighting vehicles (with the
regrettable exception of the Sherman tank, which was
somehow overlooked—my fault, entirely—but which
can be added to the table with a value of 14) and made

a start with a discussion of the power and range of a
variety of guns. Having zlso considered how the use
of dice provides the uncertainty factor in “ Battle ",
we must now make an evaluation of the effectiveness of
the guns, and we shall then be well on the way to-
wards getting some workable rules for the conduct
of an armoured battle.

Now this is the sort of thing in which 1t 1s all too
easy to become quite hopelessly embroiled., In drawing
up these rules, which I again stress are ‘ basic’ ones,
as well as doing a heap of research on my own account
I've been fortunate enough to have had access to the
existing rules of certain battlegamers of great experi-
ence, particularly in this modern type. Such com-
parisons of other rules with one’s own are very re-
warding, but I found that some were quite frightening

+

in their complexity, involving carefully drawn graphs,
complicated calculations and goodness knows what else.
This sort of thing is not going to be inflicted on the
reader—this I can say right away. All 1 shall do is to
demonstrate—as simply as possible—how the two
values, those of Defence and Strike, work in conjunc-
tion with a variable, the dice effect, and then to give
the appropriate Strike Values for the guns discussed

in Part V, when we worked out various ranges for

them.

December 1968

[Let us take as an example the German 75§ mm
(long) A.T. gun to which we gave a maximum effective
range of 1500 yards—or 45 in. on the battlegame table.
(In future we shall if possible refer always to the table
range in inches rather than to that of the ‘real thing’
in yards). Having consulted various data charts on pen-
etrative power of this particular weapon we find that at
this range an armour piercing shell fired from it would
penetrate about 75 mm. of armour thickness. 1 em-
phasise the word ° penetrate’ because the penetration,
while causing a considerable amount of discomfort,
would not necessarily destroy the vehicle protected by
this armour. In fact, at maximum range, the chances
are that it would do precious little damage at all.

Having a look at the Table of Defence Values we
see right away that the Sherman (we shall take it as
an example to compensate for its not being included in
the Defence Value Table in Part VI) has a Defence
Value of 14—it has a maximum armour thickness of
76 mm. So, we have to give the ‘long’ 75 mm. gun
an attack value which will give it—together with a dice
throw representing the ‘imponderable '—as nearly as
possible the same chance of destroying the Sherman as
it would have had in actual operations.

To use a single dice for this throw would reduce the
range of possibilities most unrealistically, so we employ
two, no less. We have then to gear the Strike Value
to the fact that the maximum that can be thrown
with two dice i1s 12. Suppose then we say, that at
45 in. range—maximum effective—the 75 mm. has a
Strike Value of 4. This means that, to destroy the
Sherman, the player whose gun is firing has to throw
with two dice a total which, together with the given
Strike Value, will exceed the Defence Value. With two
dice, then, he must throw 11 to 12 to destroy the tank.
We don’t have to go into the realms of calculus to see
that with two dice he has two chances of throwing
what he needs—the 11 or 12—out of the 21 possible
variations which can come up. So, roughly speaking,
the chances of knocking out the Sherman at maximum
range with one shot would be about one in ten, and
this, in practice, seems to be about right (not forgetting

‘“ Battle ** is joined—a bird’s eye view of a skirmish in progress
—infantry and light vehicles being involved.
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that at long range—as we shall see—it 1s by no means
easy even to score a hit),

Needless to say, at closer ranges the Strike Value
must naturally be increased and we have to establish
some sort of rule of thumb on when to say that point-
blank range becomes medium range and so on, without
making the thing too complicated. If we take 45 In.
as maximum effective range, we can divide this 1nto
four sections, thus—o mn. to 10 1n., 10 In. to 20 In.,
20 In. to 30 in. and 30 in. to 45 in. Continuing to
take the ‘long’ 75 mm. as an example, at o 1n, to
10 1n. its Strike Value will be 7, at 10 In. to 20 1n. 1t
will be 6, and at 20 1n. to 30 in. it will be 3. At long
range, as already seen, it 1s 4. On the face of it, at
first sight there does not seem to be a great deal of
difference between the wvarious Strike Values, but
nevertheless it will be found to be quite substantial. For
example when one has to score 7 or more with two dice,
there are no Jess than 12 possible combinations by
which this may be obtained out of the total of 21. The
possibility then of destroying our sample Sherman
leaps up from one 1n ten at long range to over one in
two at close range,

A tremendous amount of facts and figures exist to
cover the eftectiveness of every possible gun 1in every
circumstance you can think of, but space does not per-
mit even a resume of this, although all of it i1s very
important as a background to why a certain gun has a
particular strike value while a second has a slightly
lower value, and so on. Such technical stuff can be
pretty boring reading as well, so let it suffice to say
that the Table of Strike Values is in fact the product
of research plus lengthy trials in * Battle ” where they
—the Strike Values—seem to work satisfactorily.

TABLE OF STRIKE YALUES

Ranges in inches

| 10 to 20 | 20 to 30

Weapon | Nationality | 0 to 10 30 to 45
__E'-E- mm | Ger. . 12 I 9 [
-IT p;:lr.n Br. o 12 = IE -_____-E | _ﬁ_“
ol me | 0 | 9 8 | 6
76 mm Russ. | 8 7 s | 4
~ %6mm | Us. I 7 | 6 | s | a4
_HT_S_-n:lm 1 Ger. T__- 6 - 5__ 4
(long)
~ 6pdr. | Br. | 5 4 2 | =
" TSmm |  Ger. 4 2 =
(short) \
57 I‘I'IIT-I‘_‘ Russ. - .ﬁ- 1 5_ | ;—_. —
50 mm I__r:.'er. | s | 4 | 3 | —

(NOTE—What we might call the ** ambush ”’ weapons
—DBazooka and panzerfaust—will be dealt with later
under the general heading of infantry weapons).

A few points should be noted concerning the 1able,
the first being that not every battlegamer will neces-
sarilly agree with the relative scale of values given, but
it has been tested most thoroughly and does give a good
idea of armoured warfare. It may be thought that I
have been over generous (o the defence, but I would
point out that it was a comparatively rare thing in the
time of which we speak to destroy a tank with a single
first shot. Such things are fine in the cinema, but it
was mndeed a lucky gunner who, when first glimpsing

Continued on page 672
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ELECTRONICS

Meccano Magazine staff member G. Black-
well reviews a Heathkit Science Series Kit

‘NOWING THAT the majority of Meccano
Magazine readers like things of a technical
nature, and Christmas 1s in everyones mind, we de-
cided to construct one of HEATHKIT'S educational
Science Series kits., This particular one, the Electronic
Workshop Kit EW-1, costs £6. 16. 0., and 1s adver-
tised on page 629 of this magazine. lhe kit was de-
signed not only to give the constructor many hours of
enjoyment but also to give a foresight into the work-
ings and principles of electrical circuits and com-
ponents.

Today with the great number of electrical engineer-
Ing opportunities for youngsters, one can never start
to learn or supplement ones schooling in this subject
too soon. This simple kit can teach you in a few hours
what may take months in a classroom, and it 1s a well
known fact, that by learning through practical work
and not only theory, principles are remembered far
more easily.

The kit contains over four hundred parts, these
include a hardboard base board, with pre-drilled holes
and all the terminal positions printed on it. '1This
single board forms the basis of every experiment.
Also included are transistors, capacitors, resistors,
tuning coils, two 4 in. speakers, on/off switch and an
earphone. Some 46 different pre-cut lengths of wire
are included so vou do not have to cut any yourself,
just select the one you need. lhere are also § sizes
of nuts, screws and washers, 4 Ray.O.Vac ILP bat-
teries, battery mounting brackets and contacts, 72
terminal connector springs, a fully illustrated con-
struction manual, and other components such as
control nobs, etc.

The 72 page, 10 inch X 74 inch size, constructional
manual make electronics seems very easy, even a 12
vear old can construct the most complicated experi-
ment detailed in this manual. As well as giving step
by step assembly instructions for the experiments, it




At right:
Code experiment.

The Workshop kit wired up for the audible Morse
This is one of the simplest experiments.

s also a very good reference text book. It explains
in both words and pictures, what the function of each
component 1s and how the experiment works in theory.
This manual contains 21 experiments, beginning with
a simple Code Practice Flasher and concluding with
an involved but basic Voice Operated Relay that
changes your voice into electrical signals and makes
a lamp bulb illuminate.

The method of construction i1s very simple. Before
doing an experiment, vou must first assemble the
basic circuit layout, step by step instructions for this
are in the manual. The base board is most cleverly
designed with pre-numbered holes, onto which small
springs are bolted. The leads of all the transistors,
capacitors, etc.,, are wrapped round the bolts and
retained by nuts. All this wiring 1s under the base
board so as not to overcrowd the top when experi-
ments ar¢ made. Throughout the construction of the
base board and experiments, there i1s no soldering
what so ever, which 1s very often the main problem
for most voungsters when constructing anything
electrical. All of the wiring needed for each experi-
ment is held in position by pulling open the terminal
connector springs, inserting the wire mn between the
coils and then releasing the spring to allow it to close
up and clamp the wire in place.

Making some experiments

Most of us would immediately open the box and
start building, but this is the very thing yvou must not
do. You must first remove all the parts from the box
and check them off against the Parrs List in the
manual, The author did this and was then ready to
begin assembling the basic circuit. This is the most
involved part of the kit, for, if a transistor or any
other component is put in the wrong hole or wired
up the wrong way, the experiment will not work and
damage to the components may result. Do not be put
off by this though, because the instructions are so
clear and understandable, one cannot make a mistake
if they are followed exactly.

Before we go any further, it must be pointed out
that the author had no previous electrical knowledge
or experience at all. Because of this, the first experi-

The spring method of holding the wires, and the spring
retention are clearly shown in this diagram from the handbook.
Note the simple plastic socket spanner for tightening the nuts.

NUT FROM TABL
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ment carried out was the simplest in the manual, this
being No. 1, the Code Practice Flasher. This -
volved connecting four wires to eight spring terminal
connections, so completing a simple electrical circuit
with a make and break. The first wire is connected to
the contact of the morse key and to the live connection
of the light bulb. The second is connected to the
earth of the light bulb and to the negative end of the
battery. The third connects the positive and negative
of the two banks of batteries, and the fourth connects
the positive battery to the key arm. With the Kkey
arm raised the circuit is broken and will remain so
until the key is pressed down onto the key. This
allows an electric current to flow out of the batteries,
through the lamp, through the key and back to the
other side of the batteries so making the bulb light.
When the key arm is released, the circuit 1s once more
broken and the light goes out.

The second experiment was a little more involved;
this was an Audible Morse Code Set. This experiment
required 32 wire connections; the use of 3 resistors,
2 transistors, I capacitor, the key and the 4 batteries.
This experiment is very similar to a previous one In
the manual—the Merronome. The ticking noise,
which is apparent with the Metronome, 1s speeded
up in the Morse Code Set by the use of a smaller
capacitor. The ticking noise 1s then so fast that it
can only be heard as a high pitched * whine ', which
is similar to that used for Morse Code. 1The key 1s
this time used to chop the signal into long (dashes)
or short (dots) parts.

The Morse Code alphabet is shown at the back of
the instruction manual, so with this set, you can
learn and practice the morse code which will be very
useful if you are a member of the Scouts or a Cadet

force,

The third experiment carried out was a Public
Address Svystem. The 64 wire connections incorpor-
ated the use of all 3 transistors, 3 capacitors, 7 resis-
tors, the 4 batteries, one of the speakers and the ear-
phone. Here one uses the earphone as a microphone
and speaks into it, while as a substitute for this, the
other speaker can be used for the same effect.

As can be seen from these attempts, the same
principle of construction applies to all experiments,
i.e. the connecting of wires by means of springs to
make a circuit. This 1s very simple for the least
skilled person to use, vet so effective.

With Christmas only a matter of weeks away and
so many young scientists and electricians wishing to
display their talents, this kit, which we recommend as
being really good value for money in this age of
“ gimmick 7 presents, is an ideal gift.
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onto it. (These are provided in the kit on a white
plastic frame. There are six sizes from 1 millimetre
e to 6.0 millimetres.) Screw one of the four wheel lock-
i@ | nuts onto the axle, and then screw on a wheel. With
#8  the spanner, tighten the locknut up against the wheel,
slide the axle through the holes in the front of the
chassis, slip on another 1 millimetre spacer, then
another locknut, and finally the other front wheel.
s : i Screw the locknut onto the axle with your fingers as
o el *YTTH far as it will go, screw on the wheel up to the locknut,
| ' XITI3 then tighten the locknut. Check that the wheels spin
freely. If not, slacken off one wheel and locknut until
they do: do not be afraid to juggle about a lot here— i
free running front wheels are much more important
than a lot of people believe. I've seen cars juddering
around tracks doing little bounces on their front
wheels because they are so tight, with their owners

trying every cure under the sun except the very
simple answer of slackening them off! The fittings f
of the rear axle is a bit more involved, although

it’s still prerty easy. At this point vou should check
which way the motor runs fastest. Touch the motor

leads to the track and give it a short burst of power,
listening to the motor note. Reverse the wires and try
again. You will have to install the crown gear on the

axle so that when the motor runs in its fastest direction,
the car travels forwards.

Slide a § millimetre spacer onto the axles and fit
on a locknut, then pick out of the packet one of the
phosphor bronze rear axle bushes and press it into
one of the axle holes in the chassis. You will notice
that this bush has a small lug on it which locates in
a slot in the chassis. Slide the axle through one of
these bushes, then slide the large gearwheel onto it
before pushing the axle right through the hole in the
opposite side of the chassis. Slide on a 5§ millimetre
spacer, screw on the locknut and fit the other rear
wheel, using the same method as described for the
front wheels. Slide the gear into mesh with the pinion
on the motor, taking care not to make the mesh too
tight. Then tighten up the grub screw with a screw-
driver to hold it in place. Now fit the four tyres onto
the wheels, narrow ones for the front, wide for the

rear. Spin the wheels to check that the tyres are
correctly bedded down into the wheel rims.

Next job is to assemble the slot guide and pick-up
braids. The braids are in one piece, so fold in half
and cut with a pair of scissors. Feed the plain end
of each braid down through the slot in the nylon slot
guide, leaving about } in. at the top end (the end with
the hole in). Bend the end forward so as the hole in it
lines up with the hole in the nylon guide. Secure it
with the tiny chromed self-tapping screws provided.
Now slide the guide arm pivot up through the hole
at the extreme front end of the chassis, slip the re-
taining brass collar onto it, then push it up through
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SLOT RACING CAR

by Dave Rothwell

URING THE last few months, the cost of model

car racing, particularly on a competitive basis,
has risen considerably. Believe it or not you can now
spend £30 and more just for one car! Obviously this
1s out of the reach of most of us, in fact I certainly
wouldn’t spend anywhere near that amount even if
I had 1t! How then, is it possible, for an outlay of a
less than two pounds, to construct a car that will
show a clean pair of heels to the majority of ready-
to-run types?

The models I have in mind are the * Riko® range
of 1/32nd slot racers costing 21/-. These are avail-
able from most model shops, and are simplicity itself
to construct. In fact once you have managed to build
one, yvou should be able to build anv of the others
without difficulty. The one I chose to build is the
Ferrari 330 P4, but as the rest of the range (apart
from the body shells) are identical vou can buy
whichever one vou choose and still be able to con-

struct 1t, following the procedure 1 am about to
describe.

Now as to actual construction, starting with the
chassis unit, which 1s a simple two piece type. With
two brackets for mounting the motor, firstly slide
the front part of the chassis (identified by the slot

guide mounting holes) onto the top of the rear chassis
piece. Using two of the nuts and bolts provided, fit
one of these into the long slots, on either side of the
chassis to hold them together. Don’t tighten them up
at this stage with anything other than your fingers.
Fit the front mounting bracket to the chassis (the one

with a large hole in the centre) using two more bolts
and nuts. The holes in both the front and rear
mounting brackets were rather small on my model.
I filed them a bit longer with a small half-round
"needle file’ (obtainable from your model shop for
about 2s. 6d.) Repeat the above operation for the rear

motor mount (the one with a long slot). Once again
leave all the screws loose for the moment. Fit the
motor into the chassis by sliding the pinion up into
the slot of the rear mounting bracket, then fit the peg
at the back end of the motor into the hole in the front
mounting bracket. Slide the brackets in towards the
motor to hold it in place, and tighten the bolts just
enough to hold it In position. Pick up one of the
axles and fit one of the 1.0 milimetre nylon spacers

the top hole. Tighten the retaining screw. To keep
the wires from the motor neatly out of the way, coil
rhem around a pencil as shown in the photograph.
T'hen slacken off the screws holding in the braid and
wrap one of the motor leads around it, finally re-
tightening the screw. Repeat for the other lead wire.
Your chassis is now ready for testing.

Holding the rear wheels clear of the ground, and
ensuring that the slot guide and brushes are located
in the slot on your track, run the motor slowly up to
peak revs., keeping your eyes on the rear wheels. If
when the motor is running at speed the rear axle
moves from side to side this is a clear indication that

the amount of play is too much, and needs adjusting
shightly. When the motor is running at top speed




The painted block shell and ready to run chassis. Note the
adjusting screws for lengthening or shortening the chassis.

release the controller and see how quickly 1t stops,
if this is very rapid the gears, or wheels are too tight,

slacken off as necessary. Incidentally, should, when

yvou first press the controller, nothing happens in the
way of movement, remove the car and check the gear
and wheels for over tightness. If the model still fails
to run, check the brushes for contact with the track,
or failing to find a fault there, check the motor leads
to ensure they are making good contact with the

brushes.

Once the chassis is running well, a light spot of oil
on the moving parts will help ensure maximum
performance.

You are now ready to turn your attention to the
body shell. Remove the plastic lip that forms the
base of the shell and cut out the wheel arches. (Don’t,
however, at this stage remove any of the plastic along
the base of the doors. We shall be using this as a
means of securing the chassis to the body shell), 1 use
a small pair of nail scissors for this as they usually
have curved blades, very useful for removing plastic
from rhe wheel arches. When the cutting out has
been completed, rub the shell on a sheet of sandpaper
to smooth off the lower edges. A small bit of sand-
paper wrapped around vour finger is ideal for smooth-
ing out the wheel arches. I wouldn’t advise trying to
cut out the radiator front, or any air vents your
particular shell might have, as this can considerably
reduce the overall strength of the body and you may
find if you have a particularly nasty crash that the
shell will split all over the place. This completed,
vou are now ready to trial fit the body shell to the
chassis, using the chassis nuts and bolts to achieve
this.

Turn the body shell upside down and pop the
chassis into it, taking care to ensure that the slot
guide i1s at the front of the shell! It may sound
rather silly to say that, but 1 have known some people
to mount the chassis in the model back to front!
Bend inwards the two flaps that were left on the shell
between the wheel arches, and with a pin, mark them
over each chassis screw. Remove the chassis, open
out the holes you marked and dealing with one side
of the chassis at a time, remove the nuts. Fit the
body shell on to the screws, replace the nuts and
tighten them. Repecat for the other side checking that
all the wheels revolve freely, opening out the wheel
arches with a sharp knife where necessary. You may
find that vou have to remove some of the wheel
spacers and replace with narrower ones if the wheels
foul the inside of the shell,

The advantage of a clear body shell i1s that you
can paint it from the inside. This means that the
paint and transfers are protected against accidents,
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