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First Time Ever—a Meccano Set with its own 6-Speed Power Unit

Windmills, trains, cars, mixers, cranes...all the models you make About the 6-Speed Power Unit—Super-efficient, sturdy and light,

with new Motorised Meccano are motorised! They work by the motor unmit works by 6-volt battery or 3-12 volt DC power
supply. Speed range 115 r.p.m. to 2300 r.p.m. off-load at 6 volts.

themselves!

Because the sensational new Motorised Meccano Power Drive Set  Fitted with forward-off-reverse switch.
comes complete with its own source of power—a compact direct Direct drive gearbox transmission ratios—3:1, 6:1, 12:1, 16:1, 32:1,
drive 6-speed gearbox, and really powerful electric motor that you 60:1. Gears may be chanaged while motor is running. Foolproof.
build into every model you make! Simple to operate. No maintenance required.

MECCANO.

POWER DRIVE SET A :

AT YOUR TOY SHOP NOW s Thi

complete with easy-to-follow powes ful
e lre mglor
manual on new mMOotorised | yunduect it

model-making st spescgenrbor |

Meccano Lid.. Binns Rd., Liverpool
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FORWARD OR BACKWARD,
JP AND DOWN, LIFT,
SPIN, PULL, PUSH

make your MECCANO
models move with these

New Power Units

MECCANO STEAM ENGINE MECCANO 6-RATIO GEARBOX MECCANO 6-RATIO GEARBOX
What a fabulous idea for Meccano WITH ELECTRIC MOTOR WITH UNIVERSAL COUPLING

E;QiUEEfS to catch. on md—_-supe?} Now put 6-speed electric power into It's that terrific 6-speed gearbox

erncient steam power 10 drive OIT v, Meccano models! Really power- again—this time with superbly de-
ears, chains and pulleys! Working on - - * .

J hji J St "’d* gth' ful, sturdy and light, the motor works signed universal coupling that

”n;'qE’t ylate ; sp:rltg o hwater,_ 1‘9 by 6-volt battery or 3-12 volt DC enablesyou todrive it from any power

I Ecﬂﬂl”ﬂ eam ”QL”E ﬂas Ehﬁ";gﬁ power supply. Speed range 115 r.p.m. source, using a standard Meccano
ever that operates the ily-wheel In ¢, 9300 r.p.m. off-load at 6 volts. " diameterspindle.ldeal power units

f?"”“'ﬂrd afdl "E‘;Erﬁe directions, E”dd Forward /off /reverseswitch. The direct —Meccano EMEBQO and E15R
diSO  CONtrois © Tunning sSpPeet. 4rive gearbox transmission ratios are Electric Motors.

Clean, safe, simple to operate. 161 121 16:1 321 60:1 Ge:
3:1,6:1,12:1,16:1, 32:1, 60:1. Gears OHLYZSIII

ONLY 68,6 may be changed while motor 1Is
running. Foolproof. Simple to operate.

No maintenance required.

ony 39/6

at your toy shop now—in smart ‘see-through” packs!

MECCANQO series ©,

COMPLETE WITH FULL INSTRUCTIONS FOR USE

Meccano Ltd., Binns Rd., Liverpool
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You've never seen anything as realistic as these

ABULOUS |7 P

TOP QUALITY
PLASTIC
HOBBY KITS

FERRARI 250 GTO/LM
KIT PG101 13/6

Spectacular show model of
this famous GTO with new

1964 Le Mans body, to =% scale.
Plastic parts in two colours,
including appropriate body
colour, clear and chrome
finish. One-piece upper body
(with mounting lugs for slot
racing), one-piece underbody,
thin clear windscreen, win-
dows and headlight covers and
detailed interiors. Real rubber
tyres and racing decals in-
cluded. 4/ precision parts.

-

AUTHENTIC SCALE
CAR AND PLANE MODELS

Over 100 fabulous models available
—Hot Rods to “Classics’’, Fighting
Aircraft to Historical Aircraft and
Military Vehicles. “Monogram’™ Car
and Plane Kits are famous the world
over for their accuracy of detail—
authenticity—actual colourings—
every part precision engineered. At
prices ranging from 6/6d. to 153/6d.

T _ _;: _ " :__,:- ﬂ | ' y 4. .' . ": 2 . 1 ) -
For full details of this exciting, con- IRE KIT PA79 1/48 SCALE
stantly expanding range get the 32 Superb detail and fascinating working action. Retractable
page ‘““‘Monogram’’ Catalogue. Price 1/- landing gear, complete rivet detail, four-blade prop, spinner,

from your Hobby, Model or Toy Shop cannon and belly tank.

or 1/6d. post free direct from:—
FROM ALL GOOD HOBBY, MODEL OR TOY SHOPS

A. A. HALES LTD., (Dept. C), 26 STATION CLOSE, POTTERS BAR, HERTS. Telephone: Potters Bar 52226
@ A Member of the Lines Group
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GREAT SETS)!

P.1320 *“SNOW HILL" GOODS TRAIN SET—65/-

One of the most realistic electric train sets
on the market, consisting of Electric Tank
Locomotive, Open Goods Wagon, Drop-
side Wagon with tubes, Bulk Cement
Wagon, Brake Van, Power Connector, two
containers, and 8 Curved Rails and 2
Straight Rails, altogether requiring

a space of 27" x 33:".

- P.1460 “LONDON/PARIS NIGHT
FERRY PASSENGER TRAIN SET—115/-

Here's a set no true electric train enthusiast
should miss. It's magnificent! You get a Pacific
Locomotive and Tender; 3 Channel Ferry
Sleeping Cars; 8 Curved Rails; 4 Straight Rails
(Track oval requires space of 27" x 33+1”) and a
FPower Connector. Don't wait! Now's the time
to get this fabulous set!

Every model railway enthusiast knows about Playcraft
Railways. Knows about their fabulous realism, their
watch-like precision, their wonderfully low prices!

And Playcraft give you in all 74 sefs to choose from!
All sets, accessories,
rolling stock and rail =

I.II II.. E ................

still cost less than any & % "’"

other make! Build that

big layout for a small
outlay!

"

P.631 Open Goods Wagon Price 3/- P.838 0-4-0 Diesel Shunter Price 18/6

AVAILABLE AT ALL GOOD TOYSHOPS, STORES AND F. W. WOOLWORTH LTD.




2 oz Tin 7 oz Tinlet @ } 4 0z Aerosol

36 Gloss | i 18 shades

and 12 matt | 4/11d each
colours ‘P38 1 Giant 16 oz.

. -
- Enamel '- Aerosol

L o

Gloss finish. {TUMBROLE
. 36 wonder- w——
Enamel - ful colours

10d each

BN~ POISONGI:

o ol

- T

Kit shape & Humbrol fashion!

It's the finish which adds that final touch NEW 'Soft Spray head to give greater control
of perfection to your models. HUMBROL in application.

loss are used by modellers HUMBROL supply a complete range of
fhﬂfﬁﬁéfi miﬁwﬂ;r?d. y modelling products including Britfix adhesives,
Quick drying and in a wide range of inter- dopes, varnishes and polyurethane gloss and
mixable colours, HUMBROL ENAMELS will satin finish in 4 oz. and 16 oz, aerosols—Look
meet your most exacting requirlelments. s for them all at your nearest model shop.
are available in the useful § oz. tinlet an '
inTgregyer sizes. Additions to this range are the *N.B. HUMBROL ENE}MEL? are non-toxic,
4 oz. and 16 oz. aerosols. Now fitted with a absolutely safe for children's toys.

L ook for the sign
of the Humbrol
paint locker

Humbrol - Hull - Englana -
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Qur four cover photographs by Geoffrey Simpson will
certainly inspire you to build one of the seven powerboat
varifants of Project 66 on this month's free plan: Top left:

Brave Moppie: Top right: Blue Marlin, Bollom left:
Migrant, Bollom right: Vivacity.
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Ordering the Meccano Magazine Overseas Readers
overseas can order the Meccano Magazine from
Meccano dealers or direct from the publishers, or
from the publishers’ offices listed above. The subscrip-

tion rate for 12 months is the equivalent of 20s. sterling
atthe current rate of exchange, U.S.A. and Canada $3.00.

In this age of space flight, intercontinental missiles,

anti-missile missiles, rocket-launching submarines and
supersonic airliners, it i1s sobering to stop and consider

that a mere hundred years ago, our defence relied upon
the wood and canvas sailing ships of the Royal Navy.

These vessels spread our influence around the world
and established a great empire.

The fascination of that sub sub-sonic age of not so long
ago increases as it recedes and becomes ever stranger
to our present way of life.

But the sailing ship is not yet dead. Many people
believe it to be the only kind of craft in which a seaman
can properly learn his trade, and sail training ships are
therefore still to be seen along the shipping routes of
the world.

In the great days of sail, the Brig was often used for
training and this month, on page 23, we are featuring a
fine drawing of a typical vessel of this type. It's the
first of a series that all sea-dogs, old and not-so-old,

will want to collect. lan Stair's story of the brig makes
most interesting reading, and modellers will find there

sufficient information and inspiration to get a brig onto
their stocks right away.

Binding. Meccano Magazine readers like to preserve
their copies for future reference, and to this end, many

of you buy our smart orange and black clip-in binders to

store your issues as they arrive, then, at the end of the
vear have them permanently bound in a uniform style.

We know of many long-time readers who have such
unbroken sets dating back to the twenties !

If you would like to take advantage of this permanent
binding service, pack your year's issues carefully and
send them, together with correct remittance to:
T. L. Duncan Ltd. (Bookbinders), 20 Cumberland
Street, Liverpool, 1. The charge for binding the

1964/65 volume i1s 18s. 6d. 1961, 1962 and 1963
volumes cost 17s 6d to bind, and 1960 is 14s 6d.

The Ed i~

Next Month: A special CYCLING NUMBER and the last part of Project 66, which
will show you how to fit out your boat with radio control,



Huntress
Ranger Tropical
Surfrider
Thunderbird
Christina
Coronet
Dell Quay Ranger

In the January issue of Meccano Magazine we gave you a
free full size plan to make the hull of Brave Moppie. Last

month we showed you how to instal diesel
motors. This month there's another free full-size plan with

or electric

details of seven superstructures that can be added to your
hull to represent other famous power boats. Next month we

will show you how to fit any of these models with radio

control!

If you missed either of the earlier issues, they can still be
obtained from our back-numbers department price 2/- each

including postage.

HE full size plan this month shows
the parts required to make SEVEN
more models based on the same (Brave
Moppie) hull—all well known high speed

craft. These, together with ‘Brave
Moppie’, make up a complete fleet ol oll-
shore racers. You can build them all—
or, perhaps better still, get together with
some other chaps and each of you build
a different racer for trying out against
each other on the local pond.

Remember, the hull and ftting out
details are exactly the same as described
in Parts 1 and 2 for all the models. It 1s
merely a case of ‘converting’ this hull by
the addition of a cabin and related
details, the cabin shape being different,
and differently placed, in the seven
models shown on this month’s plan.
Having done this it may then be neces-
sary to remcve some of the original after
decking so as to produce an open cock-
pit. Details like this are given In
the individual descriptions of the various
models.

The method of building up the further
models is the same 1n each case. Two
cabin sides are required, traced or copied
off the full size outlines given. These
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are then joined by formers and the cabin
unit then cemented 1in place on the hull,
the after part of the sides coming over
the deck beam position so as to leave the
aft side decking intact. The exact posi-
tion for fitting the sides can be deter-
mined from the full size plan.

Motor installation (diesel or electric
motor) should be completed as described
in Part 2 before fitting the cabin in place
and the original forward deck hatch can
be left off as this area 1s covered by the
cabin. In the case of an electric powered
model the cabin roof can be cemented
in  place permanently. With a diesel
powercd model the cabin roof must be
made detachable, in order to get at the
engine for starting.

Glazing of all cabin windows 1s done
with clear plastic sheet, which for best
appearance should be cut to the shane
of the window, but slightly oversize, and
cemented on the outside. Alternatively,
cabin windows can be painted on In
black (or cut out from black paper
cemented 1n position). This 1s necessary
in the case of the ‘Coronet’ cabin
windows in any case because of the large
window area. To cut out windows of

this size would weaken the cabin sides
unduly.

Many ol the models employ a wrap-
around windshield, which should be cut
to shape by trnial and error from thicker
plastic sheet. The metal frame outline
and vertical struts can be indicated by
nainting on in silver.

Further details such as the pulpit, side
rails (where appropnate) and deck fit-
Lings such as cleats and fairleads, can be
added to the model after painting in the
form of plastic fittings. These will add
considerably to the realism of the model
and the cost ol such fittings 1s usually
only a few pence each. You can use
your own ideas as to what fittings to add
and where to position them. For
guidance on this subject, study photo-
eraphs of the full size craft. There 1s
really no standard layout for deck fit-
tings, etc., and individual owners have
their own i1deas on this subject.

Note: The full size patterns lor the

sides and formers, etc., are to approxi-
mate size (slightly oversize) to allow for

chamfering to fit snugly and accurately
on the deck. It is impossible to give
exact sizes as individual hulls may vary
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GHRISTINA
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The simple construction of the ‘ Huntress'
superstructure is fairly representative

shghtly 1n deck curvature, In all cases,
therefore, a certain amount of trimming
up i1s required on the parts to ensure
accurate final assembly. This 1s quite a
straightforward job and should present
no difhiculties,

In all cases the sides are cut from 3 1n,
soft sheet balsa, except where noted (e.g.
‘Christina’ sides 2 and sides 3) and for
‘Huntress’ (sides from 4 in. sheet).

Dell Quay Ranger HEmmms

Full size patterns are given on the plan
for cutting the following parts needed to
complete this model,

2 ‘Ranger’ cabin side pieces cut from

! in. sheet balsa.
| Cabin roof from 4 i1n. sheet balsa*

(note pattern is half plan of the shape

required).
| Aft cabin roof +% in. sheet balsa* (half

plan shown).
| Off each bulkheads R1, R2., R3 and
R4, from 1 in. balsa sheet.
Deck extension cut from % 1n. sheet.
(Grab rails cut from 1 1n. sheet.
Air scoops from +% in. balsa; S54in.
length +% 1in. dia. dowel; fairly thick
celluloid or acetate sheet for the wind-
shield.
*(Cut two pieces each from 3in. wide
sheet and cement together.

The cabin sides need to be shghtly

chamfered along the bottom edge to con-
lorm to the curvature of the deck and

stand vertically. Assemble by cementing
formers R1, R2, R3 and R4 between the
sides. Note that R1 needs to be cham-
fered top and bottom and 1s cemented
only just inside the front edges of the
two sides. This joint 1s then backed up
with scrap lengths of }in. sq. balsa and
the front of R1 sanded to a curved shape.
The whole assembly 1s then cemented
permanently on to the deck in the posi-
tion shown on the plan.

Trim the tops of the formers flush with
the sides, as necessary, and fit the two
rool panels in place. In the case of a
diesel powered model, do not cement the
[ront cabin deck in place but cement a
irame to the underside to make 1t a plug
fit between R1 and R2. In the case of
an electric powered model, the aft cabin
roof should be made detachable to get
al the battery compartment,

Round off the two cabin roofs, shaping
the ends as necessary, and sand to finish
flush with the cabin sides.

Cement the deck extension piece on to
the transom in line with the top of the

deck.

Windows should be ‘glazed’ by cutting
out pieces of clear plastic sheet to the
same shape as the window cut-outs but
slightly oversize and then cementing 1n
place on the outside. In the case of a
diesel model, do not glaze the side win-
dows of the forward cabin.

The superstructure 1s finished by
cementing the two grab rails in place to
the cabin top, shaping the scoops from
ve 1In. balsa and cementing in place and
also adding the wrap-around windshield

I [ —

different

cut from thicker clear plastic sheet. The
pennant mast is a length of ¢ in. dowel
pushed into the cabin roof and held with
a touch of cement.

Other details such as the pulpit and
rails, anchor, cleats, etc., can be added
in the form of plastic fittings obtained
from any model shop.

Suggested colour schemes:

Hull—white, dark blue or hight green;
with red, green or blue bottom.

Decks—white, natural wood or stained
with a hght coloured wood dve.

Superstructure—all white.

Ranger Tropical HES——

This is very similar to the ‘Ranger’
except that the shape of the sides 1is
from behind the windscreen
and there 1s no aft cabin. The sides must

be cut to the dotted line aft and R3, R4

and the aft cabin roof are not required.
The model 1s fitted up 1In a similar

manner as before. When completed the
after decking is cut away right up to the
sides from R3 to a distance of 1in. in
front of Bulkhead 6 position in the hull.
Bulkhead 5 should then be cut away
down to floor level to provide an
unobstructed cockpit area.

Suggested colour schemes: as for
‘Ranger’.
Surfrider EEEEE——

This 1s the 1964 Power Boat Race

winner featuring a low cabin shape and
no windows. Parts required to complete
this model are:

2 Sides cut from % in. balsa sheet to the

shape shown.

| Each S1, S2, and S3, from 1 in. sheet.
| 141n. sq. panel of % in. sheet (hatch).
Pennant mast cut from +% in. ply.

S1 has to be chamfered to line up with
the front of the sides, and the bottom
edges of the sides must be slightly cham-
fered so that they conform to the curva-

ture of the deck. Join the sides by
cementing S1 and S2 in place. 83 1s

cemented into the hull itself through the
cockpit reaching right down to the chine
shelf. When this i1s fitted, cement the

side assembly permanently in place.

The cabin roof 1s shaped from an
84 in. by 54 1n. panel of } in. sheet balsa,
rounded off as shown and trimmed down
flush with the edges of the sides. The

hatch 1s sanded to a concave shape on
the underside to fit snugly on to the deck
and cemented in place. Add the pennant
mast, and the simple windscreen cut from
thin clear plastic sheet.

The whole of the decking from bulk-
head 5 right aft to the transom (bulkhead
7) 1s now cut away between the sides, 1.e.
in line with the deck beams. Bulkheads
5 and 6 are also cut away vertically right
down to the chine shelf to produce a
completely open cockpit. Colour scheme :
blue or green hull with white bottom.
Decks and cabin sides and top white,
with colour band in same colour as hull

topsides or darker colour. Authentic
racing number ‘66,



Thunderbird S

This was the second place boat i1n the
1965 Power Boat Race, close behind
‘Brave Moppie’. Construction 1s very
stimilar to that of ‘Surfrider’ except that
the cabin sides are longer and extend
well aft to protect the occupants from
spray. Join sides first with T1 and 12
(after chamfering T1 and the bottom
edges of the sides) and then cement to
the hull and line up with the position
of the deck beams.

The cabin top 1s shaped from a 5% in.
by 5% in. piece of 4 in. sheet balsa (join
two 3 1n, wide pieces) and either cemented
in place or made a plug fit.

Cut away the after decking back to the
point shown on the full size plan and
cement in a remnforcing piece of 4 1n. by
Y in. strip running between the two deck
beams. The backrest 1s made from 3 in.
by 4 in. strip with four lengths of +% in.
strip cemented in place. When set, cement
in place to the reinforcing strip pre-
viously fitted. Colour scheme: hull top-
sides—yellow, hull bottom, deck and cabin
sides and top—white. Authentic racing
number ‘283" 1n black on white panel
on each side, and i1n black across the
cabin roof.

Christing SRS aSEeEs

A ‘Christina’ won the first Cowes-
Torquay Power Boat Race and remains
one of the ‘classic’ craft of its type, noted
also for its attractive styling.

Parts required to complete this model

alec .

2 Side 1's from 4 1n. balsa.
2 Side 2’s from 1 in. balsa.
2 Side 3’s from 4 1in. balsa,

Formers Cl1 and C2 from 4in. sheet.
6in. by 41in. by 4+ in. balsa block (for

front cabin).

Two 111in. lengths of 4 in. by s In.
spruce or obeche for handrails.
About 4 in. of % in. or % 1n. dowel;

celluloid for windshield.

Start by fitting former C2 in the posi-
tion shown on the full size plan. Note
that this former extends right down to
the chine shelf and fits between the deck
beams. Fill in between the sides of this
former and the sides of the hull below
the deck line with scrap sheet.

Now fit the cabin sides and Cl1, cham-
fering Cl1 to angle back correctly, and

also chamfering the bottom edges of the
sides to conform to the curvature of the

deck. Carve and fit the front cabin
block, shaping the top curve to match
the curve of the front window.

Cement the two Side 2 pieces in place;
and the two Side 3 pieces outside them,
as shown. Complete by adding the hand-
rail supported on short lengths of dowel.
For greater security of fixing the deck
can be pierced to mnsert the dowels which

are then levelled off and the handrail
cemented on top.

The cabin top is covered with +% in.
sheet balsa. In the case of a diesel
powered model the top will have to be
cemented to a built-up framework so that
it is a plug fit and can be removed for

8

As thousands of readers saw them at the Schoolboys and Girls Exhibition. The Editor's compleled, dfes}ef
powered Brave Moppie, and above, the 'un-skinned' hull, with Dell Quay Ranger superstructure temporarily
fitted in -position, as described in this fealure

access to the motor for starting. With
an electric powered model simply cement
the +% in. sheet cabin top 1n place.

The whole of the aft decking between
bulkheads 5 and 7 should now be

removed, out to the position of the deck
beams. Bulkheads 5 and 6 are then cut
down wvertically in line with the deck
beams and the centre parts removed to
leave a completely unobstructed cockpit.

Colour schemes: hull usually white
with red, green or blue bottom.

Decks: natural wood or stained with
a light coloured wood dye, or painted
white.

Cabin: Sides 3 and front cabin part,
white. Sides 1, mahogany. Sides 2, very
pale blue or green. Cabin top, same as
Sides 2. or white.

Wrap-around windscreen: blue or
green tinted celluloid.

Lorore! FeiEETERRE R

This model has a fairly deep cabin
with large windows. The windows should
be painted on rather than cut out, other-
wise construction is similar to the other
models, except for the cabin roof. Since
the cabin shape 1s ‘square’, the roof can
be planked with % in. sheet balsa with
the grain running from side to side. The
edges are then rounded off with sand-

paper.

The second former ((G2) 1s shown fitted
between the deck beams roughly 1 in.
behind bulkhead 4. If preferred, this can

be extended down to the chine shelf and

filling the complete space between the
hull sides to blank off the cabin com-

pletely.

The windscreen 1s built up as a com-
plete framework of & in. sq. balsa which
1S then covered with panels cut from
clear plastic sheet after cementing to the
cabin top. Note that the cabin roof

finishes just behind G2.
The two rails extending back to the

transom are of }in. by +% in. hardwood
strip (spruce or obeche mounted on # 1n.
sq. uprights (balsa or obeche). This
rail does not extend across the transom.

Cut away bulkheads 5 and 6 level with
the deck beams to give an open cockpit
(rom G2 aft.

Colour schemes: hull—white with red,
blue or green bottom (or all white).

Deck, cabin sides and top—white.

Racing number in white on black
circle,

U oSS TR RTINS

Designed and built by Fairey Marine,
the ‘Huntress’ is a well known ofishore
power boat racer together with its larger
counterpart, the ‘Huntsman’.

The cabin sides in this case extend
backwards almost to the transom, but
the whole of the cockpit 1s open from

F3 (fitted over bulkhead 4) to the tran-
som. The sides are cut from 1 in. sheet.

The cabin roof for this model is cut
from 4 in. sheet carved and sanded to a
well rounded shape. The front window
is painted in F1. Note that F1 1s vertical
and does not slope backwards .

The windscreen sides are cut from
v in. ply and cemented directly on to the
main side pieces in the position shown.
The windshield assembly is then com-
pleted by covering both sides with cel-

luloid (or thin plastic sheet) and adding
a curved windscreen front. The complete

screen (sides and front) can be cut from
a single piece of celluloid on a trial and
error basis, if preferred.

Typical colour scheme: hull topsides
—dark blue:; bottom—red or white.
Cabin sides and top—white.

Racing number in black on white
circle,




Solarbo D m ﬂ @ m

You need the best Balsa for a job like ‘Project 66’ . . . and
that means SOLARBO Balsa. Solarbo Balsa is specially

selected and graded for modelling use and there just is no
better Balsa obtainable anywhere. Use Solarbo Balsa for

all your models. It costs no more, but the brand name
ensures you that ‘little extra’ in quality-

‘““BRAVE MOPPIE”

I A
[] 4 off 36" x 3" x 1" (] 1 off 36" x 1" x 1”
] 1 off 36" x 3" x " ] 3 off 36" x 1" X"
[J 2 off 36" x 27" x %" [ 3 off 36" x 2" X %"
[] 3 off 36" x 3" x &" (7] 6 off 36" x &” sq
[1 2 off 36" x 2" x " Other materials required include
] 6” length 27 x 11" block +z" ply, balsa cement, tissue and
[] 6” length 27 < 2" block pins.

,_4"; DELL QUAY RANGER
| . - -—J]‘.-_Ff_ -H.h' Hull materials as for "Brave

== — -‘_.f Moppie' plus {* sheet for

— - cabin sides ana " and A"

:2:? for fwd and aft cabin -. 5 & ;5 1 e AMA’I’EUH
L RANGER TROPICAL » SR 5y AND THE

. . || As 'Moppie’ plus t" sheet for
- — cabin sides and 4" theet for

cabin roof. Same as '"Ranger’
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be required for cabin roof.

16 Page Booklet
COMPLETE

SAILING DINGHY | e

THUNDERBIRD I M B ER
O T R N Simple to build, easy to handle
basic hull materfals. 54" X on lakes or the open sea. Light- All you need to know
' X $" panel for cabin roof. W‘Elght construction, 5;3111 area [O EhﬂGEE f_hE ﬂght
3 sq. ft. to give speed with com- kind of timber for
fort. Fits easily on car top. every job.
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You may need some extra
2" sheet for cabin sides and

:;:E;,i ,;,‘;g',t ok P bt T EXTRA ! Special Fold-out Sheet to build
* WORK BENCH XSAW BENCH%TOOL BOX

CORONET

iumu lqﬁit‘jﬁnrl i-"'#shﬂﬂt may '
be requirad: sisc, * shee for EXTRA! At-a-glance DATA SHEET

lay panels, plus strip for rails.

An illustrated instant reference guide to Screws and Nails
FAIREY HUNTRESS

Sides can be cut from Packed with fascinating new projects, new ideas and new
6" 2" %4~ sheet. Cabin

roof is 12" x3" x{". Wind.- techniques, PRACTICAL WOODWORKING brings you
screan sides from v~ plr. the guidance you need to tackle any kind of woodworking:
job with the fair and finish of a professional. It is a
el el magazine for the handyman, the hobbyist, the do-it-your-

COMMERCE WAY ? , . .
@@D@EPDD@ EANEING, Biiatist self enthusiast . . , for the man who enjoys woodworking

and likes to improve his home.
HE BEST BALSA YOU CAN BULY

AYS ASK FOR IT BY NAME

F
,
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Y 1980 the Panama Canal will be

choked with ships. This prediction
1s so probable that President Johnson has
appointed a committee to study four
possible routes for an alternative canal
to be cut through the Central American
1Isthmus. The likeliest looking one runs
from Sasardi to Morti and lies about a
hundred miles to the east of the Panama
Canal, still in Panama., Whichever route
the committee plump for, the cheapest
method for digging the canal is going to
be by H-bomb explosions. This is the
latest way of shifting earth and the tech-
niques for carrying it out are the concern
of an organisation set up by the U.S.
Atomic Energy Commission called
Project Plowshare.

The name ‘plowshare’ (American spell-
ing) comes from Isaiah in the Bible and
refers to the project’s aim of beating
atomic swords into peaceful plough-
shares.

Why 1s the United States interested in
building another canal? The reason is
that the present canal is run by a U.S.
Government owned organisation, the
Panama Canal Company. This company
collects an average of $55 million a year
in tolls of which it pays the U.S. a size-
able proportion. Shipping traffic through
the present canal has been doublin
every 25 years, Ships pay by size an
amount ol cargo space, an average yearly

toll for one ship being about $5,000. But

charges can be staggering. The U.S.

supertanker, Orion Hunter,

$30,000. The canal 1s not large enough

] r, paid the
biggest toll in the canal’s history of over

Atomic bombs can be creative
as well as destructive.

MICHAEL HOLT tells how

the U.S. Atomic Energy
Commission wants to use them

to dig a new Panama Canal!
He also reveals some other

peaceful bomb projects
that may surprise you

.

B-AST
ol

to take the largest ships and cargo boats.
Hundreds of ships have to reduce their
loads to get through. As President
Johnson said, the new canal ‘will be free
of complex, costly, vulnerable locks and
seaways’ unlike the existing canal, that
will be replaced by a 59-mile canal 60
feet deep and 1,000 feet wide all along
joining the Atlantic and Pacific oceans
directly by a sea level channel for the first
time in history. This gash will be gouged
out of the rocky land, 1,000 feet high in
places in 14 sections by a string of 250
bombs, The biggest would be 7 mega-

tons equal in strength to 7 million tons
of TNT.

This term megaton needs explaining.
It rates the explosive strength of a bom
by the equivalent number of tons of
ITNT to produce the same sized explo-
ston. A megaton means 1 million tons.

Besides the hazard of radioactive fall-

out, there i1s the political danger because
of the pcrﬂnniaF unrest in the area.
Should the Sasardi-Mortt route be
chosen, however, it won't aflfect the
Panamanians unduly for the route will
still pass through Panama so that they
will not lose revenues by the change.
If it were not for these hazards the pro-
ject could begin at once. It will likely
take four years to survey the area, build
roads, set up bases and establish com-
munications., Then drilling can start.
Derricks every half-mile will mark the
explosion sites. Beneath each, a third
ol a mile down, will hang an oil-drum
sized hydrogen bomb. Before blasting
begins the last trucks will have departed

Here's the crater left by the detonation of a 100 kiloton device in the Nevada desert on July 6th, 1962. This was ‘Project Sedan’, and the craler
measured 1,200 feet in diameter, 320 feet deep. 7-5 million cubic yards of earth were removed by the explosion




with riggers, scientists, and officials. Only
the birds will break the silence with their
Incessant cries. In far cities citizens will
wait for the signal to show that the first | ' |
section of the new canal has been blasted - |
out. The total blasting operation is

expected to last about two years.

When the canal is built, what then?
IT'here will be a steady fine rain of longer-
lived radioactive debris falling over vast
areas ol the world, When the oceans are
joined for the first time tides will raise

their own special problems. Pacific tides
are some size feet higher than those of
the Atlantic. Tidal bars and hydraulic
gates will be needed to control the seven

mile an hour current that will follow if
corrosion and landslides in the canal
banks are to be prevented.

But how did scientists discover the way

to use H-bombs for excavating?

~The very first hydrogen bomb explo-
sion in 1952 showed its staggering poten-
tialities for earth shifting. A whole
island on the Pacific atoll Eniwetok was
blown clean out of the sea. The bomb
was 300 times stronger than the one
dropped on Hiroshima., A large box
affair, it weighed 50 tons and had the
explosive force of 10 million tons of
INT—10 megatons. By 1962 the Plow-
share scientists had fined down the device

to a canister the length of a telegraph
pole and a yard across.

That summer in the parched, remote
Nevada desert, they carried out the now
historic Sedan test. They drilled a hole
635 feet deep, sunk the bomb in it and
covered 1t with sand. The bomb went
off with the explosive power of five
‘Hiroshima’ sized bombs. An under-
ground bubble of gas formed, unimagin-
ably hot and bursting like an explosive
blister, left a crater ¥ mile across and
320 feet deep. A study of it helped in
interpreting the photographs taken by
Ranger VII of craters on the moon
because of their obvious similarities.

The ‘clean’ bomb
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This is the ‘bubble’ of desert alluvial soll rising as the

of 290 feet three seconds after the explosion. The

they must be buried deeper which
increases drilling costs. Bigger bombs

also produce tornado-like air blasts (a
I megaton bomb can break windows 100
miles away) and earthquake-like shock
waves. Scientists now know how to
control these hazards.

One unexpected result has come out
of this test and others using chemical
explosives to simulate nuclear explosions.
When the explosives are properly spaced

in a row and fired together the sum of
the separate excavations is greater than

all the individual explosions. The earth
1S mostly thrown out in ridges along the

furrow and almost none at the ends of
the furrow.

: ¥
- f-
i

‘Sedan’ device explodes. The ‘bubble’ rose to a height

small structures at the right are about 10 feet high

rivers for irrigation or for industrial use:
to blow enormous underground caverns
for storing liquid or gaseous fuels: to
excavate dams and deepen them to
eliminate silting up. A handful of nuclear
tests in different sorts of ground, from
granite rock to desert sand, should pro-
vide the necessary engineering know-how
to create a smooth furrow of even depth

—the first requirement in most kinds of
€xcavations.

What of the future

Project  Plowshare only recently
announced a scheme that rejoices in the

. , comic name of ‘Gasbuggy’ to use
=4 A typical moon crater has a rim stand- But the scientists’ greatest problem is  H-bombs to blow out underground
Wi ng 100 Teet or so above the surrounding i1 1o clean the hnmﬁ. To see why, we  caverns as reservoirs for natural gas.
s plain with a steep descent inside to the . see how one is constructed. An  H-bombs would be the ideal device for

crater floor. This i1s VEry EHTII[E_LI‘ m Shﬂ.pﬂ H-bomb has an outer layer of litium diverl‘ing the waters of Lake Chad in
e to the Sedan crater. According to one deuteride (deuterium is a close relative Alrica to flood the southern desert region
b theory, the moon’s craters were formed or isotope, of hydrogen) packed round a of the Sahara. This is no pipe dream—
= by the impact of meteorites, the rock

boulders that hurtle continuously throug

fistftul of wuranium-235. The uranium

it has seriously been proposed. Another

i : , releases neutrons by fission and triggers apparently far fetched idea is to use
I iﬁ'ﬂcﬂ- When a meteorite crashes Into the fusion process in the outer packing. H-bombs to blast a Suez ‘by-pass’
€ moon 1t creates tremendously high A pound only of this packing, fulﬁr fused, through the Israel desert from the

* temperatures which match the tempera-

]
=,
==
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mile or two.

ture ol the Sedan gas bubble,

The Sedan test showed nuclear excava-

tion is dirt cheap. It can break up and
remove rocks and earth all in one go.

The bomb cost £160,000 and excavation

with it cost about 6d. a cubic yard of
earth shifted, roughly a hundred times

cheaper than TNT and other chemical
explosives. But what were the snags?

The test also produced dangerous fall-

out; 10 times the normal background
radiation that rains on us all the time
was detected 50 miles away. Today this
distance has been just about halved.

The ‘clean’ bomb of tomorrow will
probably reduce this figure to a mere

It was not safe fur_a man
to enter the Sedan crater until four

months after the explosion. Today that

figure would only be a matter of weeks.

Bombs work out cheaper the bigger

they are but, to avoid excessive radiation,

will create a ‘clean’ explosion, equal to
25,000 tons of TNT., e fly in the oint-
ment i1s the uranium trigger in the centre
of the bomb. Not only does it create
a ‘dirty’ biological hazard, it is expen-
sive, costing nearly £2,000 a pound. The
match to light the fire is, so to speak, far
more expensive than the fire itself.

The unknown

The Sedan bomb was 30 per cent
‘dirty’ due to its fission products, but
today bombs that are 99.9 per cent
‘clean’ are possible.

However, scientists still don’t know
what are the long term effects of the
unfused (unexploded) critium because its
subtle dangers are tricks to predict.

To sum up, nuclear-powered earth-
moving devices can extend the range of
existing machines to build mountain
passes for roads and trains; to redirect

Mediterranean to the Persian Gulf: this

was proposed by an American scientist
at the time of the Suez crisis in 1957.

But perhaps Project Plowshare’s most
ambitious scheme in a power-hungry

world 1s its plan to form an artificial lake

in North Africa to create hydro-electric
power.

Not 40 miles from the Mediterranean
Sea lies the northernmost tip of a giant

depression nearly the size of Wales, the
Great Quattara Depression, as it is
called, which is some 440 feet below sea
level with only a narrow range of hills
hundreds of feet high cutting it off from
the sea. If a canal were gashed through
the range, the depression would fill up
with sea water. This would evaporate
at a colossal rate—nine million million
million gallons a year—and create a
steady flow of water, which could then
be harnessed to provide electricity for the

whole of the United Arab Republic.
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Making a realistic
setting for our
swing bridge is
described here by
MIKE RICKETT.
The mechanism is
shown on

page 36.

make the canal too shallow. I have built
the surface of the canal at a height of

1 in. from the bed, and this I think gives
the right affect. This measurement can,

however, be varied, and generally, the
deeper the canal, the stronger the ends
of the base will be,

A slot must be cut in each end piece
if a ‘dam’ appearance is to be avoided,
and it will be necessary to draw a line
the depth of the canal—in my case 1 1n.
—along each piece. The width i1s also

HE Bascule swing bridge described and final surface of the base, and a total

in last month’s magazine 18 only part

—admittedly an important one — of the
complete scene that can be built round
it. and which can, when finished, be
added as a complete unit to a model
raillway.

There are many advantages in building
the scenic section or bridge base, as a
complete unit, and one of the greatest 1s
undoubtedly the ease with which the
scenery and the base itself can be built
It will also allow the bridge mechanism,
situated below the base, to be properly
adjusted. There is, of course, nothing
to stop those of you that wish, from
building the base in situ on the layout,

but if, like me, you find it difficult to lean
over baseboards wider than about 18

inches, you will realise the difficulty
added to construction. The bridge base
is, in any event, considerably wider than
18 inches, and would therefore make
the task of building the surrounding
scenery and making final adjustments,
even more difficult.

You will need, to build the base, six
pieces of 2in. by 1in. timber, 2 ft. 6 1n.
long, and also material 2 ft. 6 in. square
for the surface. Later, off cuts of 41n
fibre board will be needed for the second

12

area of about 18in. by 9in. would be
quite adequate. Four of the 21n. by 11n.
pieces will need to be shortened by 2i1n.,
and the remaining two, which are used
for the side of the base, left their original
length. The shorter pieces will be used

for the end and middle supports, which
also incidentally form the sides of the

canal. The top of the base—that 1s the
river bed, and also the canal banks—can
be made from either plywood or hard-

board about + in. thick. I have used
the latter because of its lower price and

also because the surface will be covered
over at a later stage. It is, however,

unfortunately necessary to nail into the
surface material, and this 1s the only

serious disadvantage in using hardboard.

Once the material for the base surface
has been decided upon, three pieces can

be cut, all 2 ft. 6 in. long, and 16 in., 7 In.
and 7 in. wide. These should be nailed

to the edges of the four shorter pieces,
as shown in one of our photographs,
leaving the two longer pieces for the
ends. Before these can be nailed on,

yvou must decide what depth to have your
canal. Remember that an additional piece

of softboard will eventually be laid on
to the hardboard, and do not therefore

marked on in the right position, and a
saw cut made down to the correct depth.
It 1s advisable, when doing this, to hold
the end member i1n the right position
against the base, and to mark the width
on in situ.

A chisel can be used 1o cut away the
wood above the line between the two

saw cuts, or an alternative 1s to use a
coping saw 1if your chisel work is not
all it should be. Once these two slots
have been made, the two end pieces can
be nailed, or preferably screwed, into
position.

The base 1s now complete, and 1t
should be quite a rigid structure. If any

pieces show a tendency to come apart,
it 18 wise to screw them together and not
to depend on the nails you will already
have used, Where the structure i1s to be
added to an existing layout as a complete
unit, firm joints are not quite as impor-
tant (although they are still desirable),
since the layout substructure itself will
tend to keep the base together. One
point that I cannot stress enough, how-
ever, 1s that the base be made as flat as
possible. Time spent at this stage will
save many hours of frustration later on.
I'he reason for this 1s that the bridge will



tend to lift or sink at both ends where
the base has any tendency to undulate,
and this can make final adjustment of
the track very difficult. If possible,
use a spirit level to ensure that the base
1s flat in all direction before proceeding
any further.

A hole should now be drilled for the
bridge pivot, and although its exact posi-
tion 1s not terribly important, do ensure

that there i1s at least one inch of “ground”
round the bridge ends, both when 1t 1s

open and closed. Also, be careful to
avoid the timber support on the side of
the canal that you decide to pivot the
bridge, and drill the hole at least two
inches behind this piece of timber,

Once the hole has been drilled, the

radius of both ends of the bridge can be
marked on to the hardboard surface with
a felt tipped pen, by simply holding
against the edge of the bridge and turn-
ing through 90 degrees. The resultant
lines indicate the space the bridge will

need to turn, and they can be used to
complete the shape of the two wells—

one each side of the canal—that will
eventually be formed.

The Meccano mechanism that has
been specially designed for this bridge,
and which 1s described elsewhere in this
Issue, can now be screwed on to the
underside of the base, leaving approxi-
mately ¥ in. of rod protruding above
the board. The bridge itself can now be
loosely mounted on this rod, allowing it
to swing round through 90 degrees.

Next month Mike
Rickett will com-
plete the scenic

A

,

SWING

L hardboard surface after
==k | I they have been (rimmed (o
S* Tta 3" shape with a modelling

setting and deal
with the construc-
tion of the canal

Nailing the hardboard
surface on to the cross

supports of 2 in. by 1 in.
timber, and showing the

- BRIDGE radius lines of the bridge
ends

C

over the covering of soft-
board

Check that the radius lines marked on
the base coincide with the actual curve

made by the bridge, and make any cor-
rections that may be necessary with a felt
tipped pen. Remember, however, that
approximately 4in. of rail should pro-
trude bevond the end of the bridge, and
do not position the pen at the ends of
these, but at the outside, leaning against
the corner of the bridge end.

When you are quite satisfied that you
have drawn accurate lines on the base,
and that the bridge itself 1s not lifting
or drooping at any particular point, and
that it i1s about 4 in. above the base, ofi-

cuts of 4in. thick softboard can be cut
to shape with a sharp modelling knife

and then nailed to the surface with 1 in.
panel pins. An example of this can be
seen in one of the photographs.

Once both banks have been covered

in this way, and the curve on both sides
of the canal accurately cut and trimmed,

allowing the bridge to swing freely, the
‘eround’ mixture can be prepared. Our
old friend Polyfilla is used once again,
with a quantity of fine silver sand mixed
to proportions of about 2 to 1 of sand
to give a rough appearance. This 1s
made 1n small mixes, because of the fast
drying time of the plaster, and is then
spread over the surface of the softboard.
Deal with only small areas at any one
time, and rough the mixture up gently
with the edge of the knife to bring the
sand in the mixture into relief. This will
also have the secondary effect of

Naliling the off culs of
softboard on (o the

Spreading the mixture
of plaster and sand

obliterating knife marks which can ruin

scenery. Do not plaster the inside edges

of the softboard since this might cause
an obstruction to the bridge, and will m
any event be covered with brickpaper at
a later stage.

A mixture consisting of one part
plaster to one of sand is used for the

two bridge wells, since this 1s not
intended to represent earth, but rather

concrete or rock. Both exist in dock or
canal areas and you therefore have a

choice when painting the surface. This
should not be roughed up with the knife
edge as for the earth parts, but smoothed

over with the flat part of the knife. Only
small areas should be dealt with at any

one time, and it is wise to make only
small mixes.

The bridge should once again be tested
loose on its pivot to ensure that nothing

is restricting its movement, and if all 1s
satisfactory, it can be screwed on to its
pivot, according to the position of the
commutator in the bridge mechanism.
The easiest way of adjusting the bridge
and mechanism i1s to run the motor In
either direction until the commutator
reaches the end of its travel and the
motor stops. Do not, under any circum-

stances, try turning the bridge when 1t 1s
screwed to the pivot, since this may
cause damage to the mechanism gearing.

Once the motor has stopped, the bridge
can be turned until in the appropriate

position, and the two nuts under the
bridge tightened up.




Have you a problem—in science, history, litera-
ture or any other subject—to which you cannot
find the answer?

Ask Tom Sheridan and he will do his best to
answer it. Questions should be sent on post-

cards bearing your full name and address, but

Writing machine

Q. When was the first typewriter invented?
—R. H., Birmingham.

A. The first patent for a typewriter was
granted as long ago as 1714. The inventor
was Henry Mill, an English water engineer:
but the patent does not disclose how his
machine worked, and no drawings have
survived. The first writing machine known

to have been built was the Typographer,
patented 1n Detroit, U.S.A., in 1829 by
William Austin Burt. It could not produce
more than five words a minute. Many
experimental models were produced in
England, France, Italy and elsewhere
before the first practical machine was
designed by Christopher Sholes, a printer
in Milwaukee, U.S.A., who took out
patents in 1868. It was from this machine,

first marketed in 1875, that the famous
Remington typewriter developed.

Battery car

Q. Why can’t electricity, supplied by
batteries, be used in cars in preference to
petrol?—Nicholas Thorn, Slough.

A. At least three small car manufacturers
are now working on converting them to
electric power. If the prototypes are
successtul, specially designed electric cars
are certain to follow. They are likely to
cost slightly more than petrol-driven
vehicles, but overall running costs should
be halved. Besides providing a cheap
means of transport by which two or three
people could commute from the suburbs

these will not be published if you put them in
brackets and just add your initials. Address them
to Tom Sheridan, Meccano Magazine, Thomas
Skinner and Co. (Publishers) Ltd., St. Alphage
House, Fore Street, London, E.C.2.

to city centres, such cars would help to get
rid of traffic jams. Visualised for city
streets 18 a car which could run at a top
speed of 30 m.p.h., cover 50 miles on one
battery charge, and recharge overnight on
13-amp. domestic mains. Fuel cost would
be a fraction of a penny per mile.

So be it

Q. What is the origin of the word Amen,
and what does it mean?—S. L. Baker,
Holbeach, Lincs.

A. It is an old Hebrew word meaning
verily, or so be it. The early Christians used
to shout it after the bread and wine had
been blessed in the Lord’s Supper: so it
came to be said at the end of prayers and
sung to conclude psalms and hymns. The
word 1s also used in Jewish synagogues and
in Moslem mosques.

Jupiter’'s moons

Q. Can vou tell me the names and some-
thing about Jupiter’s twelve moons?—
Ronald Catherick, South Belmont, Ayr.

A. Only four of Jupiter’s satellites are big
enough to be seen with a small telescope.
First observed by Galileo, they are (with
diameters 1in miles): lo (2,310), Europa
(1,750), Ganymede (3,200) and Callisto
(3,220). Nearer the planet is Amalthea
(about 100 miles diameter), discovered in
1892; and revolving in orbits beyond
Callisto at distances of 7.120,000 to
14,7000,000 miles are Hestia (100), Hera
(30), Demeter (25), Adrastea (15), Pan

(20), Poseidon (35), and Hades (20 miles).
These were discovered between 1904 and
1951. The four last-named revolve in an
opposite direction to the rest, Hades taking
758 days to complete a revolution.

Mini-coin
Q. When did the silver threepenny ‘bit’
become obsolete? —B. F. W., Maidstone.

A. This coin has not been minted for the
United Kingdom since 1941, but it is

estimated that about 70 million of them
are still in circulation.

Floating menace

Q. How much of an iceberg floats under-
water?—H. T. B., Falmouth.

A. The popular belief is that nine-tenths
of an iceberg is below the surface of the sea.
But the density of glacier ice is always less
than that of freshwater ice. The density of
sea water also varies, but is always greater
than pure water. An iceberg, therefore,

tends to ride higher in the sea than a lump
of pond ice in freshwater. Measurements

taken by the International Ice Patrol near
Newfoundland show that between five-
sixths and a half of most icebergs is sub-
merged. Bergs coming down from Green-
land i1nto the North Atlantic (one of which
1s pictured here) are often more than 200 ft.
in height; the maximum height recorded is
447 ft. Though few normally exceed 1,000 ft.

in length, they may be as much as 3,000 ft.
long.

Blackpool trams

Q. Is there a book giving the history of the
Blackpool tramways, with a route map?—
C. A. Gankroger, King’s Lynn.

A. See The Tram That Went to America,
by D. F. Phillips and F. K. Pearson,
available price 1s. 3d. from the Light
Railway Transport League (Publication
Officer), 21 Endymion Road, London, N.4.

Railway sounds

Q. Where can I obtain tape recordings of
railway locomotives?—Michael Peacock,
Gateshead.

A. F. C. Judd (Sound Recording) Ltd.,
174 Maybank Road, South Woodford,
London, E.18, will supply you with sound
effects of steam, diesel and electric locos on
a single full-track, 3% i:p.s. tape, suitable for
any tape recorder, or on a 45 r.p.m. disc.
The disc costs 8s. 6d., the tape 18s. 6d.
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Run your trains with #
smooth prototype real- E
ism. Streamline works :
superbly and looks so universal
“right”. Amazingly flexible, ‘6‘ track with

it can be curved to any radius the fine scale

without the need for cutting ties. longer look

N gauge (000). The “small brother” of OO and engineered to
the same high standard of precision. Nickel silver rail on

unbreakable plastic base with 200 sleepers to the yard. Fully
universal.

00/9, Streamlinc in 9 mm. narrow gauge. Beautifully made
with authentic “random” sleepering. Can be curved easily to
match the tight turns and twists usual in narrow gauge practice,

Ask to see Streamline at your Model Shop
PRITCHARD PATENT PRODUCT CO LTD - SEATON . DEVON

D

A fine realistic model moulded in
high impact plastic. Features clear
plastic canopy, exhaust manifolds,
four cannons, radio aerial and
authentic insignia. Fitted with the
very successful WEN-MAC-049 glow-
plug motor on nylon mounting
and with 3 bladed nylon propeller.

Complete in oattractive carton with
control line handle, Terylene lines, glow-

lug clip, lead, battery plug and full
nstructions,

£5-9-8 COMPLETE inc. Tax
SEE THE KK HURRICANEATYOURLOCALMODELSHOPTODAY!
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WENTY-FIVE vyears ago, during the

Autumn and Winter that followed
the Battle of Britain, the Roval Air
Force began to take an increasing toll of
German night bombers sent to attack
LLondon and other cities. Newspapers
explained that R.A.F. pilots were eating
raw carrots by the dozen, and that the
vitamins in these vegetables helped to
give them exceptional vision in the
dark. In fact, the key to Fighter Com-
mand’s ability to find and track down the
Luftwaffe aircraft at night was contained
in the letters ‘A.I’ —standing for Air-
borne Interception radar carried by its
night fighters.

Over in America, the U.S. Army Air
Corps. (re-named U.S., Armyv Air Forces
in mid-1941) knew the secret of Britain’s
successes against enemy raiders and
asked for samples of our radar sets.
Except for two prototype Curtiss PN-1
biplanes bought in 1921, it had never
had any specialised night fighters; but its
leaders realised that the time had come
when such aircraft were essential for
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So, to fill the gap until

survival in war.
a specially-designed night fighter could
be designed and built, they fitted A.l
radar and extra guns to 164 Douglas
A-20 bombers, which were redesignated
P-70 Havocs.

Meanwhile, the Northrop company
was given a contract to develop the com-
pletely new night fighter that was needed
so urgently. The job was not easy, and
the choice of Northrop to tackle it was
rather suprising as they had never before
had a fighter accepted for production.
This lack of experience was hardly
serious as the new aircraft, designated
P-61, had to carry so much armament,
fuel and equipment, and so many crew
members, that it finished up larger and
heavier than the P-70 Havoc, which had
begun life as a bomber.

The first of two prototype XP-61s flew
on May 21, 1942, only 16 months after
Northrop received a U.S.A.A.C. contract
to begin i1ts design and construction.
After a time, 1t was given the usual night
fighter camouflage of black paint and

looked so sinister, with its armament
blisters above and below the fuselage,
that it became known as the ‘Black

Widow’, after the venomous spider of
that name.

Basically, the XP-61 Black Widow was
an all-metal monoplane, with twin tail-
booms, a retractable tricycle under-
carriage and two 2,000 h.p. Pratt and
Whitney R -2800- 10 Double Wasp 18-
cylinder radial engines. An unusual
feature was that it had only tiny ailerons,
at the tip of each wing, leaving most
of the trailing-edge free for large flaps.
I'hese enabled it to land at only 80
m.p.h., 1in half the distance needed by
other aircraft of its weight and high-
speed performance.

1o supplement the tiny ailerons,
retractable spoilers were fitted in slots
forward of the flaps on each wing. It
was the first time that control surfaces
of this kind had been used on opera-
tional aircraft and they proved so effec-
tive that the Black Widow could out-
manoeuvre any other American fighter
of its period, Top speed was 369 m.p.h.
at 20,000 ft., service ceiling 33,100 ft.
and combat range 700-800 miles.

A.l. radar developed by the Massa-
chusetts Institute of Technology from
current British sets, was mounted in the
nose of the fuselage nacelle, Three air-
crew were needed, with the radar
operator behind the pilot in a raised
cockpit and a gunner in a glazed cabin
to the rear. Armament comprised four
20 mm. cannon, with 600 rounds of
ammunition, in a bulged fairing under
the fuselage and a remotely-controlled



dorsal turret containing four 0-50 in.
machine guns, with 1,600 rounds. The
turret was normally locked to fire
forward, under the control of the pilot,
but could be used also by the gunner as
defensive armament, with a 360-degree

field of fire.

Development

Flight testing went well, except that
the dorsal turret created airflow problems
over the tail unit, leading to ‘buffeting’.
Nothing could be done about this on
the 13 pre-production YP-61s and the
first 37 production P-61A Black Widows,
as they were too far down the assembly
line. To save time, the U.S.A.A.C. had
ordered the YP-61s on March 1941, a
first batch of 150 P-61As on September 1

of the same year and a further 410 on
February 12, 1942 —all before the first

flight of the prototype.

From the 38th P-61A onward the

turret was deleted and the crew reduced
to two. Another change from aircraft
No. 46 was the introduction of R-2800-65
engines, capable of giving up to 2,250
h.p. each 1n an emergency.

Altogether, 200 P-61As were bullt.
Delivery to front-line squadrons began 1in
1944 and the first success in action was
recorded by a crew from the 421st Night
Fighter Squadron who trailed and shot
down a Mitsubishi ‘Dinah’ twin-engined
bomber over Japen Island, off the coast
of New Guinea, on July 7.

In the same month, Northrop began
delivery of 450 P-61Bs. These differed
from the ‘A’ mainly in having underwing
attachments for four 1,600-1b. bombs or
300-gallon drop fuel tanks. So equipped,
they became intruder fighters, able to
harass targets deep in enemy territory,
as well as formidable night fighters.
Furthermore, the tail buffeting problems
had been overcome by this time; so the
dorsal turret and third crew-member

were reinstated on the last 250 P-61Bs.
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