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SPACE 2501 AND MECCANOIDS
—FULL REPORT INSIDE




This famous single-seat fighter is now the subject of a new 1:72nd scale kit from Alrfix.
I'he Airfix Hurricane Mk.1 is the most accurately shaped version of the fighter, in this

scale, portraying the precise detail of the aircraft as flown by Flying Officer A. Clowes
of No. 1fighter squadron —the R.A.F.'s premier fighter squadron.

-or each kill of an enemy aircraft F/O Clowes added an extra stripe to the wasp motif

featured on the nose of his aircraft and this fine detail is exactly represented in the kit.
Features include:-

* Superbly defined fabric skinning on rear fuselage.
* Extremely fine overall detail.

* Optional undercarriage position.

* Full-colour markings for F/O Clowes of No. 1 Fighter Squadron based at R.A.F.
Wittering.

* Look out for this outstanding new construction kit at your local Airfix stockist. 4
|

HAWKER HURRICANE MK.1 SERIES 2 CODE No. 02067-9 m

‘/
NEW FROM THE WORLD’S LARGEST RANGE OF CONSTRUCTION KITS
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ON THE COVER: it had to happen, Meccano could
not remain an Earth-bound hobby much longer!

Exciting action-packed Space 1 models take

Meccano Into the Space race, to find, who knows,
mysterious, crawling Meccanoid creatures. Cre-

ate your own Space adventures in miniature using
these new theme sets from Meccano!

EDITOR
MICHAEL J. WALKER

MECCANO exhibitions are so much a part of
the Meccano scene these days that many find it
difficult to recall the time when there weren’t
any! The relative explosion in the number of
these exhibitions in recent years has highlighted
the massive degree of involvement many
enthusiasts have with the hobby.

[t can be seen as no small tribute to the basic
ingenuity of the system Frank Hornby devised
some 30 years ago, that advanced modellers of
1979 are even now pushing ever further the
frontiers of its possibilities.

Meccano exhibitions provide the general
public with an unrivalled opportunity to
glimpse large numbers of magnificent models,
assembled together to form a truly magnificent
showcase for the system’s capabilities. Four
pages of exhibition models are featured in this
Issue, representing the work of members of the

Solent Meccano Club, and the Club des Amis
du Meccano, in France.

A chill wind blows outside as I write, remind-
ing me that, for those of us in the northern
hemisphere at least, Winter will soon be with
us. Old Meccano Magazines that I have in my
collection referred to Winter as the ‘model-
building season’, and it is true that fewer diver-
sions In the way of holidays and sporting T o x
activities are present. e - L 4 f

However, most modellers of my acquain-
tance tend to construct on a year-round basis,

looking upon the lull in club and exhibition

Hl THERE! Seen here from a rather unusual viewpoint is Chris Lester of Stafford, who specialises in the

activity over the Winter as a chance to Eﬂmplﬂ!ﬂ construction of highly-capable excavating machines. His latest model along these lines, a JCB 807B,
that new super model! I hope that the models in came to the attention of JCB Ltd. with the result that Chris was invited to demonstrate the highly-
this Issue £1vp many enjoyable hours in con- realistic movements of his model to company executives, who were most impressed. The photograph
struction during the bleak months ahead! above Is one of a series taken for a press release soon afterwards. A history student at Manchester
e h ) University, 19 year-old Chris has been a keen Meccano enthusiast for some ten years and possesses a
T'hose who study the history of Meccano collection of Meccano parts worth well over £500. Other interests include Hi-Fi, travel, local history and
have pointed out an error in the caption accom- many types of sporting activity.

panying the illustration on page 49 of the April
1979 ‘MM’. The page depicted was taken from
a 1926 manual of instructions, not 1913 as CONTENTS
stated. This should have been immediately
obvious to me as two of the parts on the page,

6" diameter Circular Plate part 146 and the 124 Shaping Machine 149 Ta¥lur’s Teknikit

Collecting Shoe for Locomotive part 149 were 127 Midlands Outlook 150 Solent Meccano Club Displays

only introduced in 1925, (January and 128 Chinese South-seeking Chariots 151 Meccano En France

November respectively). Thanks to all who 131 Meccano and the History of Aviation 154 Dinky Toys News

brought this to my attention. 134 Disneyland Matterhorn Bobsleds 154 Space 2501 and Meccanoids
140 Prototypes 155 The ‘Cyclic Sidewinder’

Finally, as this is the last Meccano Magazine
of 1979 I'd like to convey my very best wishes
to all readers for a really Merry Christmas and a
Happy, Prosperous New Year in 1980.

142 In View 156 Classified Advertisements
143 Among the Model Builders 157 Club Roundup
146 Tramcar 159 Specialist Directory

MECCANO MAGAZINE is published quarterly in January, April, July and October by Meccano Limited, P.O. Box 4, Binns :

Rd., Liverpool L13 1DA. Copyright exists on all editorial matter in this magazine and rt:n part of it may be oduced, stored :'”nted b ,

in a retrieval EJH!EITI, or transmitted in any form or by any means, without the prior permission of the publishers. ersey Mirror Ltd.,

SUBSCRIPTIONS are available from the publishers at the basic surface mail rate, throughout Britain and the World, of £4.00. Media House,

Air Mail rates for specific countries are reproduced on page 156. 34 Stafford Street,
Liverpool L3 8LX

MECCANO MAGAZINE BINNS ROAD, LIVERPOOL L13 1DA, ENGLAND =ganc.
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Left front 3/4 view of Dr. Cameron’s Shaping Machine.

THIS 1s a model of a machine tool designed for
machining convex surfaces. The work table can
be revolved through a circle while cutting is in
Erugresa. The toolis driven by a motor held ona

eadstock which can be moved back and forth
on slides. The worktable can be raised and low-
ered and is fitted with a vice. The only part that

1s required in addition to the contents of the No.
4 set 1s something to represent the tool. A
Centre Fork, (obsolete part No. 65) can be used
If available. Right and left on the model are as
viewed from the front, i.e. the worktable.

MAIN FRAME

Four vertical 9% Angle Girders 1 are
bolted by their lower ends to the flanges of a
32" x 2%2” Flanged Plate, and to two
forward-projecting 7%2"" Perforated Strips 2.
Two 572" Perforated Strips brace the Girders
1, one 5'2"" Strip on each side. The Angle Gir-
ders 1 are connected at their upper ends by two
3Y2"" x 272" Flexible Plates on the sides and a
22" x 2%2" Plastic Flexible Plate at the rear.

These Plates have their lower edges overlaid
by Narrow Strips, a composite 372" Narrow
Strip 1s employed on one side. The top holes of
the 972" Angle Girders 1 are connected by two
5% Angle Girders 2a, these project forward
and are secured as shown. A 272" x 272" Plastic
Flexible Plate surrounded by three 22" Step-

ped Curved Strips and one 2%2"” Perforated
Strip 1s affixed to the two 7'%2” Perforated

Strips 2 by 12" x 72 Angle Brackets and 2" x
'2” Double Brackets.

A 37 Pulley, boss to the rear, is bolted across
the two forward vertical 972" Angle Girders 1
at the eighth hole from the top, and is spaced
from these Girders by two Washers on each
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Bolt, the Nuts being on the forward surface of

the 3 Pulley. The rim of the 3" Pulley rests
above on a 3" Narrow Strip fixed with one free
hole to the left of the left-hand forward 972"
Angle Girder 1; to this hole a 3'2” Narrow
Strip is lock-nutted, a /2"’ Bolt passing through
1ts end hole, using a Collar as a spacer. The 3"
Pulley rests below on a 22" Perforated Strip
bolted between the forward vertical 92"
Angle Girders 1. These Strips assure firm Eljp-
port for the 3 Pulley in all directions. A 272"
Stepped Curved Strip is bolted to the 32" Nar-
row Strip via its slotted holes, centrally placed
and with the concave edge facing down.

THE SADDLE

The saddle carrying the worktable comprises
two vertical 3%2" x 2 Double Angle Strips,
their lugs bolted above and below to the second
and fourth slotted holes of two 2%2"" Flat Gir-
ders 3. The 3%2” x 2" Double Angle Strips are

also connected at their second and sixth holes by
two 1%2” x %2 Double Angle Strips 4, spaced
by a Washer on each Bolt; and at their centre
holes 2 x 2"’ Angle Brackets 5 are bolted
using 1-1/8ths’ Bolts lock-nutted and the slot-
ted holes of the Angle Brackets 5. This assem-
bly 1s now bolted to a 3 Pulley, boss forward,
using the centre holes of the 12" x 12" Double
Angle Strips 4 and the round holes of the Angle
Brackets 5.

Two Washers are placed under the Bolt
heads at the latter location, and the 12" x 152"

Double Angle Strips 4 are each spaced from the
3" Pulley by two Washers. 2%2”" x 2" Double
Angle Strips 6 are bolted to the outer two holes
at each end of the lower 2%2”" Flat Girder 3,

Built from the contents of
Meccano Qutfit No. 4.

Designed

and described by
Dr. Keith Cameron

their lugs are directed downward and are con-
nected across by 22’ Perforated Strips 7 front
and rear. 1’ Corner Brackets bolted to these
Strips 7 carry a 2'2”" Axle Rod, and on this Rod

are mounted, (from front to rear), a 1 Bush
Wheel, Washers, a Collar and a 19t Pinion 10.
Two 3” Formed Slotted Strips 8 brace the 272"
x 2 Double Angle Strips 6, being bolted to
their forward holes and to 2”7 x 2”7 Angle
Brackets connected to the 32 x 2" Double
Angle Strips immediately below the 1-1/8ths”
Bolts.

THE WORKTABLE

This consists of two 1%2"" x 112" Flat Plates
fastened by their lower edges to the front and
rear flanges of a 22" x 1'2”" Flanged Plate, and
above, to two 22" x %2 Double Angle Strips
9. The rear jaw of the vice is a 172" Angle
Girder bolted across the 2%2” x 2”7 Double
Angle Strips 9 at the fourth holes from the

front. The forward, adjustable jaw 1s rep-
resented by another 172" Angle Girder bolted
by its centre round hole to the shortlugofa 1" x
1/:” Angle Bracket and, (below the lug), the
centre hole of a 2" Perforated Strip placed

below the 2%2"" x 2" Double Angle Strips 9.

A Washer is placed under the head of the
fixing Bolt for spacing purposes, so that its
shank does not foul the 2 Screwed Rod emp-
loyed later in the construction of this assembly.
The 17 x 2”7 Angle Bracket faces down and
forward, its lug slides in the space between the
Double Angle Strips 9, thus preventing the jaw
from rotating. A Nut is held against the forward
surface of the upper hole of the long lug of the
1” x 2"’ Angle Bracket by a Fishplate bolted to
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Side view, from the left. Main view from right, front.

the lower (slotted) hole. A 2" Screwed Rod is View from above
passed through this Nut and the top central hole after removal of
of the forward 12" x 1%2” Flat Plate. anda 1" worktable and
Bush Wheel lock-nutted at its forward end. o ddl

A 12" Bolt lock-nutted in a hole in the 17 Saddie.
Bush Wheel forms a handle for control of the Note position
vice. The table is held on two 4 Axle Rods of 11053
passed through the rear holes of the 212" x ‘Crane’ Mator
12" Flanged Plate and the 22" x 2" Double e
Angle Strips 9, and are secured by Spring Clips
in the second and fourth holes of the 22" Flat
Girders 3. A Nut is held against the rear centre
hole on the lower surface of the 22" x 112"
Flanged Plate by a Fishplate, and a 3" Screwed
Rod is passed through this Nut and the centre
round hole of the lower 2Y2"" Flat Girder 3, a
50t Contrate Wheel lock-nutted on its lower
end meshing with the 19t Pinion 10. Lock-nuts
on the 3”7 Screwed Rod above the lower 212"
Flat Girder 3 hold it in place and allow it to
control the height of the worktable as it is

rotated by operation of the lower 1" Bush
Wheel.

THE S\DDLE-WORKTABLE ASSEMBLY

The completed unit is held in place on the
main frame by a 172" Axle Rod held in the boss
of the saddle unit 3 Pulley and passed through
the boss of the 3 Pulley attached to the main
frame. The rims of the two 3" Pulleys are held
firmly together by a Collar on the 12" Axle
Rod which is free to rotate in the boss of the
main frame Pulley. Further stability is provided
by the 2'2” Stepped Curved Strip which is
made to lie in the groove of the saddle unit 3"
Pulley. Tension is provided by a 6” Driving
Band passed aound a 2" Bolt lock-nutted to
the right-hand end hole of the 32" Narrow
Strip, and a 2" Bolt lock-nutted to the frame.
The 1-1/8ths’ Bolts provide handles for rotat-
ing the assembly.
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THE HEADSTOCK

This is a 52" x 2Y%2" Flat Plate 11 free to
slide on the under surfaces of the round hole

flanges of the 5%2" Angle Girders 2a and held
in correct location by 2%2"" and 4%2"" Narrow
Strips bolted crosswise and spaced from 1t by
three 2%2" x 1%2" Plastic Flexible Plates. A
Channel Bearing is fixed to the Flat Plate 11 at
its forward centre three holes, the bolts in the
outer pair of holes also securing two
downward-directed %2"" x %2’ Angle Brackets.
A 11053 Motor is attached to the Channel
Bearing and the %2 x Y2’ Angle Brackets.

The Motor is then surrounded by a 572" X
12" Flexible Plate shaped into a U-form and
held to the 52" Angle Girders 2a by Flat
Trunnions. 1-1/8ths’ Bolts lock-nutted to the

outer holes of the 42" Narrow Strip provide
handles for adjusting the position of the heads-
tock. A Long Threaded Pin 1s lock-nutted 1n a
transverse threaded bore of a Collar bolted to
the short lug of a 1" x 2" Angle Bracket by a
12" Bolt. This Angle Bracket is attached by its
slotted hole to the control lever of the Motor. A
Road Wheel Centre, (part No. 187¢), can con-
veniently be used to represent work clamped in
the vice. A suitable tool, in this case an obsolete
part 65 Centre Fork, (not included in the No. 4
Set), if available, can be attached to the Motor

output shaft by means of a Rod Connector.

View from below, right, after removal of workt- Worktable and saddle assembly separated from

Eel::lw: Worktable and saddle from rear, right T A fraio ar o P eles Tkt
and.

Parts Required:

2 of No. 1B
2 of No. 2
4 of No. 5
1] of No. 6
4 of No. 8A
2 of No. 9
2 of No. 9F
| of No. 10

2 of No. 11
2 of No. 12

2 of No. 12B
2 of No. 15B
1 of No. 16 A
] of No. 18A

1 of No. 19B
lof No. 26

| of No. 28

4 of No. 35
93 of No. 37B
121 of No. 37C
34 of No. 38

2 of No. 48

4 of No. 48A
2 of No. 48B

| of No. 51

| of No. 53

3 of No. 59

| of No. 70

2 of No. 74

| of No. 80C
] of No. 81

4 of No. 90A
2 of No. 103F
5Sof No. 111A
4 of No. 111D
1 of No. 115A
2 of No. 126A
2 of No. 133A
1 of No. 160

| of No. 186A
| of No. 189
2 of No. 190A
3 of No. 194
2 of No. 194A
| of No. 213

2 of No. 215

4 of No. 235

2 of No. 235A

2 of No. 235B

| of No. 235D

4 of No. 611

1 of No. 618

| of No. 11053

| of No. 13624 Also: (obsolete)
| of No. 187C

2 of No. 518 1 of No. 65




MANY modellers fight shy of electrics, or
make their models unnecessarily complicated.
My column this month looks at some ideas that
enable electrics to be kept tidy and simple.

The Meccano coloured lamps are excellent
for the illumination of models, but can be an
expensive outlay if a lot are to be used. A
cheaper alternative is to buy, from the local
radio spares dealer, 12 volt 0.lamp MES bulbs
tor around half the price of the Meccano lamps.
One needs the 12 volt kind, as they will be
underrun on our 6volt supplies, yet they will
give adequate 1llumination and therefore last a
lifetime.

A few tins of plastic enamel paints, prefer-
ably in Meccano shades, are then required to
paint the glass of the bulbs. This is best carried
out when the bulbs are in position, using a
thinned-down paint. It is a case of two thin
coats being better than one thick coat, which
will result in a better finish, and afterwards, the
paint can be used to touch up those tattier parts
that every Meccano collection seems to have!

Using the 12volt bulbs, remember they
MUST be O.lamps if it 1s intended to use a lot of
them at once, should enable you to have around
50 lamps on your model if a Samp charger is
used as a power source—without any danger of
overheating.

Right then, what about controlling our super
galactic model? The easiest way is to use a
common return for each of the motors and
lamps. (Common return is where we use the
frame of the model to pass the return current
back to the power source).

T'wo separate supplies are needed, with the
positive of one supply connected to the nega-
tive of the other, this common connection going
to the frame of the model. The two remaining
output connections go to the two fixed contacts
of a centre off, two-way switch. The centre
contact of the switch, which actually controls
the switching, is connected to the vacant con-
nection on the motor. Thus, with the switch in
the centre, the motor will be off. As the switch is
moved to the first position, negative volts will

Close-up of the tower and boom of the Author’s
Block-Setting Crane, showing the stacked Wheel
Flanges in the centre of the boom. This model
Jeatured four motors and was remote-controlled

using methods described in this article, yet there
IS not a wire to be seen.
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tidy and
simple

be put through the motor and this will rotate in
one direction. Moving the switch to the other
‘on’ position will put positive volts through the
motor and 1t will rotate in the other direction.
Simple!

If you are using lamps as well, then their
supply can be shared between the two, as the

lamp 1s not worried whether it receives positive
Or negative volts.
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Now to the wiring itself. Some modellers use
solder tags. However, I have rejected them due
to the fact that when a model is broken up, a
soldering 1ron 1s needed, and this lengthens an
already rotten task! (I have yet to meet a Mec-
canoman who actually likes this side of the
hobby!) Instead, I use Meccano size washers,
and neatly wrap the connecting wire, in a
clockwise direction, around the bolt and
underneath a washer. For wiring, I try to use a
different colour wire for each feed. A useful
source for this type of wire is the local tele-
phone engineer, as they tend to use reels of it,

and 1f a system is being enhanced or altered,
there 1s usually plenty of waste!

TI'he correct type of wire to use is the solid
conductor variety and not the flexible type that
connects the phone to the junction box. This
connecting wire is usually available in four, six
or eight ways. I prefer to strip off the outer
protective covering, leaving me with several
strands of insulated solid conductor wire. Being
In single strands, it can easily be hidden in the
framework of the model.

Next, we come to the current pick-up. I have
seen several excellent cranes spoilt by the out-
size loom that dangles from the cab to the con-
trol panel. Instead, screw the running rails to
the wooden baseboard and wire them together
for the common return. Now, using insulating
spacers, strips can be bolted, on edge. on either
side of the running rails. These vertical strips
are wired to the appropriate switches. On the
crane itself, rubbing contacts, either built up
from wiper arms or spring loaded contact studs.
will make contact with the insulating strips.

These contacts are then wired to a series of
stacked wheel flanges, insulated from each
other by means of more insulating bushes. that
rise from the centre of the boom. or jib, turnt-
able. On the boom itself, further wiper arms,
f1xed to a spring loaded insulating strip, make
contact with their respective wheel flanges.
This arrangement enables the boom to be
rotated continuously, without any danger of a
multiple cable becoming twisted or damaged.

| admit that this arrangement does prohibit
the use of the hallowed GRB, but in my humble
opinion, this is rather a useless and inefficient
part anyway!

Finally, all wires should be brought to the
edge of the baseboard and either terminated in
a connecting block, for economy, or a plug and
socket, if you want to impress your friends!

The golden rule is to keep all the wiring sim-
ple and as neat as possible, which will result in
tew faults and good reliability. A good idea. if
the wiring 1s going to be at all complicated., is to
Keep a good drawing of the wiring circuit, hid-
den, either in the model, or on the baseboard.
Otherwise, you can bet that the only fault you

w@ll et will h_e at an exhibition. and the circuit
will be back in your den!

One further tip. Having separated the
strands of wire from our cableform, how do you
remake a loom? A quick and neat way is to
clamp all the loose ends in the vice and the
other set of loose ends in the chuck of a hand
drill. Keeping the wire taut, turn the handle of
the drill. In next to no time you will end up with
a nice neat loom, but woe betide you if you
tailed to label those four red (or green, or what-
ever) wires you have just twisted together,

unless you have access to an ohmeter of some
Kind!
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T'O enable the Chinese to navigate to the sunny

south before the invention of the compass it is
thought that they used south-seeking chariots.
T'hese are vehicles having two wheels con-
nected by gearing to a vertical rod on top of
which 1s a pointing figure set to indicate south
and remaining so no matter in what direction
the chariot is driven, providing the wheels
remain in rolling contact with the ground. Arti-
cles on the subject appeared in the MMs for
September 1955, January 1957 and January
1977 describing models using ten or eleven
gears.

[t 1s not essential to use as many, and in
January 1978 the MM offered a prize for the

chariot using the lowest possible number. The
writer submitted an entry consisting of a treat-
Ise on south-seeking chariots, in which the
theoretical principles were illustrated by mod-
els using progressively fewer gears, the final
two gear version being the winner. It is possible
to build a gearless chariot but the wording of
the competition would have disallowed it as an
entry. This article is a shortened and modified
version of the treatise and also includes with
permission some gratefully acknowledged

additional material from John Nuttall and Alan
Partridge.

by Noel C Ta’Bois

THEORETICAL PRINCIPLES

Fig. 1 shows the plan view of a chariot, the
body being represented by a rectangle. Two
wheels 1 and 2 of diameter D1 and D2, spaced
apart by distance X, are mounted on diametri-
cally opposite axles and independently drive
the pointer P, fixed to a vertical rod, through
gearing of ratios R1 and R2 respectively.

The gearing must be such that the pointer
rotates in the opposite direction to that in which
the chariot turns ... (1). For example, if wheel
| turns in the direction shown by the arrow and
wheel 2 1s stationary the chariot will pivot about
point C in a clockwise direction, so the gearing
must turn the pointer in an anti-clockwise
direction.

Wheel 1 follows the path shown by the dotted
circle, and if the spacing between the wheels is

made equal to D1 then, because the radius of
the dotted circle equals the diameter of the
wheel, the circumference of the dotted circle
will be twice the circumference of the wheel
which will therefore rotate twice for a 360
degree turn of the chariot. So R1 must be 2:1
step down if the pointer is to appear stationary.

If X is less than D1 the wheel will turn less
than twice, and R1 must be proportionately less
than 2. Similarly if X is greater than DI, R1
must be proportionately greater than 2. The
same argument applies to D2 and R2. It is not
essential that the wheels are the same size or
that X equals D1. The chariot will function
correctly provided that condition (1) is satisfied
and that D1 x R1 = D2 x R2 = 2X...(2).

This is confirmed by the model shown in Fig 2
which has unequal wheels (for use on hill-
sides?). The 2 Pulley with Tyre (3" diameter)
transmits the drive through a 4:1 ratio and the
3" Pulley with Tyre (4" diameter) through a
3:1ratio. As4x3 = 3x4 = 2 x 6 the chariot
functions correctly with the wheels 6 apart.
Further constructional details of this model are
given later,
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Note that there is nothing in equation ( 2) to
relate the distances of the two wheels from the
centre of the chariot. It is not necessary, just as
it is not necessary to specify the position of a
differential gear in the driving axle of a road
vehicle.

It the wheels are the same size, as they nor-

mally will be, then R1 and R2 must be made
equal and (2) can be modified to give the very
simple formula, which can be used to check the
wheel spacing of any model, X = D x R
— 2. (3) where X is the wheel spacing, D is the
wheel diameter and R is the ratio of the gearing
between either wheel and the pointer.

Fig 3 shows a fascinating little seven gear
chariot to a design by John Nuttall in which
R = 4 and therefore the wheel spacing is twice
the wheel diameter. The only components fixed
to the 5%2"" Rod on which the model is built are
tour Collars, one at each end to hold the vehicle
together, and the two which carry the Pivot
Bolts for the %" Contrates. By turning this

. model upside down one can demonstrate the
effect produced by not complying with condi-
tion (1).

DESIGN PRINCIPLES

[f X = D formula (3) shows that R must be
2:1. This ratio can be obtained either from 2

differential gear which needs four or three
bevels or, more economically, from an epicyclic
gear with two pinions of equal size as in Fig 4.
Rod A turning in the boss of Bush Wheel C
carries a 2" Pinion meshing with a similar Pin-
lon on Rod B which passes through one of the
outer holes of the Bush Wheel. Hold A and
rotate B and Pinion B will ride round Pinion A

and turn C at half the speed of the rotation of B.

Hold B and rotate A and C will again turn at
half speed.

By connecting A to wheel 1 of the chariot, B
to wheel 2 and C to the pointer, independent
drives to the pointer will be satisfied as also will
be equation (3) but not condition (1) because
the wheels rotate in opposite directions. Furth-
ermore the pointer, connected to wheel C will

not be rotating on a vertical axis. Therefore to
make a workable chariot modification is neces-

sary and the following would seem to be the
essential gear requirements:

(1) Two epicyclic pinions 1:1 ratio.
(1) Two pinions 1:1 ratio to reverse the direc-
tion of rotation of one of the wheels, which
one being determined by condition (1).
(i1) Two bevels, or a contrate and pinion 1:1
ratio for a right-angle drive to the pointer.
Total six gears. By using a contrate for (111)
the pinion meshing with it can be one of the
pinions of (i) thus reducing the total to five. A
chariot using this number is hown in Fig 3.

Fig. 2.
Because A and B (Fig 4) are not in line it is
more practical to up-end the epicyclic mechan-
iIsm and provide two right-angle drives to the the first %" Pinion of the epicyclic gear (this X = D=2. s0 the spacing between the wheels
wheels as in Fig 5 where the axle of the right- Pinion is free on the Rod) making a ratio of 1:1 must be half their diameter. and as they are 6™
hand wheel has a 3" Contrate meshing with

l.e. R = 1. Applying this to formula (3) gives Circular Plates they must be 3™ apart.

T'he drive from the left-hand wheel is 2: 1 step
down through a 33" Pinionanda 1':2" Contrate
on a centrally placed vertical 3" Rod to the top
of which a Collar is anchored by its Grub Screw.,
A Handrail Support. fixed to the Collar by a
Nut, forms the bearing for a 1™ Rod carrving
the second 34" Pinion of the epicyclic pair,
which give a step-up ratio of 2:1 resulting in the
required overall 1:1 ratio to match the drive
from the right-hand wheel. The orbital motion
of the outer epicvclic Pinion is transmitted to
the pointer through a linkage consisting of two
‘2" Reversed Angle Brackets connected by
locknutted Bolts to two 1™ Corner Brackets
secured to Roa Sockets on the driving and dri-
ven shafts.

Alan Partridge has designed an enclosed ver-
sion of this chariot with a delightful Meccano

Chinaman perched on top. The model shown in
Fig 6 1s similar.

[s 1t possible to use less than five gears? Study
of the gear requirements mentioned above sug-
gests that (ii) can be replaced by crossed con-
necting rods (and the * Chuff-chuff competition
results, MM January 1978 page 33 Fig 8. show
how to do this with only one pair of cranks) and
as Meccano Universal Couplings work quite
nicely at 45 degrees. two in tandem can be used
to replace (1) Thus only two gears are
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required. Fig. 7 is a photograph of such a
model, with up-ended epicyclic gear and two
right-angle drives. Another view was shown in

the MM for April 1978 page 75.

A miniature Meccano Chinaman holding a
pointer i1s mounted on a Bush Wheel corres-
ponding to C in Fig 4, and the drives from the
wheels are taken via pairs of Universal Coupl-
Ings above and below through ‘Chuff-chuff

competition result linkages 7 and 8 to the
epicyclic Pinions. Two six-hole Bush Wheels
united by three Fishplates with locknutted
Bolts pivoting in the holes of the Bush Wheels

transmit the drive to the orbiting epicyclic Pin-
101.

IN CONCLUSION

A 1" Pulley pivoted on a Bolt on the tow-bar
of each model facilitates testing by running the
vehicle round in circles in one direction only,
when small errors add up and are readily
detected. If it is found that the pointer drifts in
the same direction as the chariot is turning, the

wheels are too close, and if in the opposite
direction they are too far apart.

Of all the models, apart from the competition
viewpoint, Fig 2 is probably the most interest-
ing because it is the most versatile. Two
Threaded Couplings bolted vertically to a 22"
Strip provide the bearings for the vertical Rods

carrying the required Pinions, and also the

bearings for the wheel stub axles which can be
made any required length. Fixed to the middle
of the 272" Strip is a Double Bent Strip provid-
ing support for a vertical 6%2"" Rod carrying the
pointer.

All components on this Rod are free to rotate
except for the retaining Collars and the ‘Spider’
carrying the two Pivot Bolts for the Pinions of
the differential gear, the Contrates of which are
joined by Socket Couplings to the Gear Wheel
so that other sizes can be easily substituted as

required. Gear ratios, wheel sizes and wheel
spacing can all be readily varied to enable the

principles of south-seeking chariots to be
studied in detail.

Fig. 7.
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and the History of Aviation

by Brian W. Williams

PHOTOGRAPHS BY CHARLES HARRISON AND DAVID GRACE

THE years 1903 to 1914 were the ‘Golden
Years' of aviation, during which the powered
acroplane was developed and became estab-
lished as a practical means of transport.

As briefly mentioned in the Introduction to
this series, to refer to aircraft of the pernod
1903-14 as being of *Stick and String’ construc-
tion 1s in fact unkind and inaccurate. The aerop-
lanes of the period had beautifully-made
frames of mahogany, hand-carved propellers,
and hand-wrought metal fittings; the entire
machines were of course hand-built, in com-
mon with other products of that age. The rather
skeletal appearance and construction of the
aeroplanes was due only to the lack of know-
ledge of aerodynamics at the time.

After the Wright brothers’ successful flights
in December 1903 they continued their exper-
iments with the aim of improving the flying
characteristics of their aircraft: the true great-
ness of the Wrights lay in what they achieved
later, and not in those first shaky hops in the
year 1903. They achieved moderate success
with their Flyer Il in 1904, and their third aero-
plane, the Flyer III of 1905, fulfilled all their
hopes. The Flyer I1I could be completely con-
trolled in the air, and was the first aircraft cap-
able of being banked and turned and to perform
figures of eight.

Meanwhile, European aviation, which had
been moribund since the death of Lilienthal 1n
1896, was inspired in 1903 by the success of the
Wright brothers, to start again. But the Euro-
pean pioneers were slow to grasp the techni-
ques of control in the air. They concentrated
only on getting their aircraft off the ground;
consequently the machines of such pioneers as
Santos-Dumont were capable only of flights
measured in seconds, when by comparison the
Wrights could remain in the air for up to half an
hour at a time. Santos-Dumont made his first
flights 1in his weird *14-bis’ in October and
November 1906, and these *hops’ caused a sen-
sation in Europe.

T'he fact that the * 14-bis’ was a pretty useless
acroplane was immaterial—so too was the
Wright aeroplane to a certain extent, as aircraft
with forward elevators were far less practical
than the now-familiar, tail-at-rear layout of
subsequent designs.

[t was not until 1908, when Wilbur Wright
flew in France, that the second and decisive

renaissance of European aviation took place.

As Wilbur demonstrated his brilliant mastery
of control in the air with the 1907 Wright
Model ‘A’ the watching Europeans were
astounded. The Wright*A’ was the culmination
of the Wrights’ achievements, and it brought
about the triumph-of aviation and the establ-
ishment of the powered aeroplane as a practical
means of transport. Inspired, the European
aviators began to evolve more practical and
successful designs.

The chief reason for their eventual success
was that, unhke the Wright brothers, who had
firmly clung to the principle of inherent instabil-
ity, the Europeans were convinced, rightly, that

practical aircraft should be inherently stable. So
the aircraft which appeared from 1909 onwards

combined the principles of tlight control so ably
demonstrated by the Wrights, and the principle
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of inherent stability adhered to by the Euro-
peans.

The aircraft build by pioneers such as Far-
man and Voisin were accordingly much easier
to fly than those of the Wright brothers. Pupils
of the Wrights could not relax whilst in the air,
because the aircraft required to be piloted for
every second of the flight.

Beginning in 1908, a number of aviation
meetings took place, chiefly in France, and
these meetings did much to create an interest in
aviation. Lord Northcliffe and the ‘Daily Mail
did much to promote the cause of aviation by
the award of large prizes for feats of flying. A
few protessional builders appeared on the
scene at this time, among them the Voisin
brothers in France and the Short brothers in
England. Early pioneers in the U.K. included
A. V. Roe, Horatio Phillips, and Samuel Cody.
Cody was a key figure in the development of
British military aviation in the decade before
the First World War. He built the Army’s first
aeroplane and flew it at Farnborough. Nick-
named the ‘Cathedral’ because of its lofty
dimensions, it was a dead-end design, but it
helped to make people in Britain air-minded.

T'he outstanding aviation event of the year
1909 was Louis Bleriot’s flight across the Engl-
ish Channel in July in his modified Bleriot XI
(fig 1) for which he won the Daily Mail prize of
£1,000. Luck played a large part in Bleriot’s

success, for his historic flight was made 1n a frail
and quite unsuitable flying machine, whereas
Hubert Latham, who attempted the flight sev-
eral days previously, although using a robust
Antoinette machine fitted with a 50 h.p.
Antoinette engine, had the ill-fortune to suffer
engine failure when several miles out, and was
forced to ‘ditch’ in the Channel. The Antoinette
aeroplanes, built by Leon Levavasseur, were
elegant little mono-planes with tapering wings,
bird-like tails and boat-shaped fuselage, and
were powered by compact V-8 engines, which
were fairly reliable for their day.

Bleriot's epoch-making flight made a stag-
gering impact on the general public, and gave
tremendous impetus to aircraft construction on
a commercial scale. As a result of this historic
Channel crossing the powered aeroplane
became established as a practical vehicle.

The second notable event of 1909 was the
great aviation meeting and the first air races at
Rheims in August, with numerous prizes for
distance, speed, and altitude; it was an out-
standing success, for the aeroplane, in both bip-
lane and monoplane forms, flew successfully
before the public and journalists, and became
accepted by the world at large. Notable
amongst the many aircraft which flew success-
fully at Rheims were the Henry Farman I1I and
the Curtiss ‘Golden Flyer’, both biplanes; and
the Antomnette and Blerniot XI, which were

Fig. 1: Bleriot XI model. The landing wheels are paired Steering Wheels with their centre ‘caps’
removed.
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Fig. 2 The Bristol ‘Boxkite’—an exercise in small-scale Meccano aircrait.

monoplanes. But it was the biplane configura-
tion which, in tractor rather than pusher propel-
ler form, came to dominate future design for

many years.

In both America and Britain, until the
epoch-making events of 1909, there had been
pronounced lack of interest in aviation. But
Bleriot's success, and the added impact of the

Rheims meeting, inspired British pioneers such
as A.V. Roe, the Short brothers, Frederick
Handley-Page. and T.0.M. Sopwith, who
became the founders of the British aircraft
industry. In America, Glenn Curtiss and the
A.E.A. (the Aerial Experiment Association)

who had built aircraft such as the ‘June Bug'
and the *Golden Flyer’, were similarly inspired
to produce further successful designs; although

the aircraft industry in the USA remained at a
low level for many years.

In the realm of propellers, the year 1909 at
last saw a European design, the Chauviere, to

equal the efficient designs of the Wright
brothers. But the chief weakness in aviation lay
in the engines, which on the whole were unreli-
able. Untl 1909 the aero-engines commonly 1n
use were the Wright 16 hp and 30 hp, and the
Antoinette 24 hp and 50 hp. The Curtiss 50 hp
V-8 powered Glenn Curtiss’ Golden Flyer at
Rheims and met with considerable success
there and later.

But the greatest advance in engine design in
the period 1903-14 was the Gnome 50 h.p.
rotary engine, designed by Laurent Seguin and
first used 1n June 1909. It was based on Lawr-

ence Hargraves' design of twenty years earlier.
An air-cooled 7-cylinder engine, it had the best
power-to-weight ratio (3.3 Ibs per h.p.) of any
of the engines then available. This engine, and
1ts successors, such as the Le Rhone, became

the most popular type of aero-engines in gen-
eral use until the development of more efficient
and reliable radial engines a decade later.
Although the rotary outwardly resembled a
radial engine, the cylinders and crankcase
revolved about a stationary crankshaft. The

crankshaft was hollow and bolted rigidly to the

airframe, and the propeller was fixed to the
revolving crankcase. A simple carburettor sup-
plied petrol via the hollow crankshaft to the
crankcase, from where it was drawn into the

cylinders. Rotary engines used castor oil for

lubrication, because it does not readily mix with
petrol.

From the year 1910 onwards, practical air-
craft designs appeared in increasing numbers;
aeroplanes which were reasonably safe and
easy to fly, with quite reliable engines; but on
the whole, flying was regarded as a sport in the
years up to 1914, rather than a serious mode of
transport. During the period 1910 to 1914 a
large number of aviation meetings and air races
were held, and the competitive nature of these
events helped to ensure that designs were con-
tinually improved.

Competitions such as the Daily Mail's Lon-
don to Manchester air race in 1910 spurred on
the enthusiasts to greater efforts. An example
of the aircraft of this period is the Bristol ‘ Box-
kite', a Meccano model of which is illustrated in
Figures 2 and 2a.

This aeroplane first appeared in 1910 and
was an improved version of the Henry Farman
[1I. It was a commercial success and was used as
a trainer by a number of flying schools, and also
by the Royal Flying Corps.

In 1911 an event occurred which fore-
shadowed a use for flying machines which Wil-
bur and Orville Wright had never foreseen.

Fig. 3: Model of the B.E.2a, with generous use of yellow Parts to represent the fabric covering of the

original aircraft.
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Fig 2a: Another view of the Bristol ‘Boxkite’.

This was the first employment of an aircraft as a
machine of war, when during the Italo-Turkish

war of 1911-12 a Bleriot XI was used by the

[talians in a reconnaissance flight over the
enemy lines at Azizia in Tripoli. Shortly after-
wards the first bombing raids were made by the

[talians, pointing the way to the future pos-
sibilities of air power.

Also in 1911 the first experimental air-mail
services pointed to the possibility of future
commercial uses for the aeroplane. By 1912
what can be regarded as true air forces were in
existence, and aircraft were being built expre-
ssly for military purposes. In Britain, the Royal
Aircraft Factory was established in 1910, and
machines such as the B.E. 2, which was to be
used in great numbers by Britain in the forth-
coming war, were developed specifically for the
Army.

The B.E. 2 was to become one of the most
famous aircraft in military flying history. It was
an extremely stable aeroplane and an excellent
flying observation platform. But in war, as
events were to prove, this very stability resulted

In ifts becoming an easy target for enemy air-
craft.

A Meccano model of the B.E.2a of 1912 is
shown in Figure 3. Notable features of the air-
craft apparent from the illustration are the large
gap between upper and lower wings, the
uncowled engine, and the skids forming part of

the undercarriage. The pilot occupied the rear

cockpit, in theory to afford a better view for the

observer from the front cockpit. In fact, in the
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B.E.2 and its variants, the observer’s position
was very restricted as he was surrounded by
struts, wires, and the engine.

The B.E.2 formed the mainstay of the Royal
Flying Corps, which was formed in 1912 and

consisted of a Military and a Naval Wing. In
1914 these Wings became the R.F.C. and the

R.N.A.S., the Royal Naval Air Service.
Meanwhile the R.N.A.S., equipped with a
variety of aircraft, were conducting experi-

ments at sea, including the dropping of tor-
pedoes from aeroplanes. In the USA the bril-

liant designer-pilot Glenn Curtiss produced the
first really practical seaplanes and flying-boats
in 1911-12. This and other developments per-
suaded the Royal Navy in 1912 to convert an
old light cruiser into the seaplane carrier HMS
‘Hermes’, which ushered in a whole new era of

naval warfare—although this was far from
apparent at the time!

It 1s notable that the great majority of suc-
cesstul military aircraft of the time were bip-
lanes, 1n spite of their more obvious shortcom-
ings compared with the faster, cleaner mono-
plane. But because of a number of fatal crashes
involving monoplanes in both France and Bri-
tain 1n 1912, a complete ban was imposed on
monoplanes by the R.F.C. The resultant pre-
judice delayed the development of military
monoplanes for over twenty years.

In spite of the scepticism of most military

experts, not only in Britain but also in other
countries, and the minor role which flying
machines were expected to play, the World

War which was soon to hegin was to have a
tremendous impact on aviation.

MECCANO MODELS OF AIRCRAFT OF
1903-14:

It seems that very few Meccano models of
aircraft of this period have appeared in Mec-



cano literature over the years. The only exam-
ples that the author has found in Manuals are

the Bleriot-type model featured in the 1914-19
manuals, which was illustrated in Part 1 of this
series, and an attractive No. 2 set model in the
current series of Manuals.

A smaller, simplified version of the 1914
Bleriot-type also appeared in the 1914-19
manual as a No. 1 Outfit model. The paucity of

aircraft models in the early years of Meccano
seems strange in view of the interest in aviation
generated at the time by such events as Bleriot’s
cross-Channel flight.

A model apparently of the Wright Type ‘A’
was illustrated in Gamages’ catalogue in 1910;

an 1llustration appears in' the New Cavendish
publication *‘The Life Story of Meccano’ pub-
lished in 1976. Another example is the model
of the Wright Flyer I of 1903, described and
illustrated in the Meccano Magazine for July
1936, but although fairly large, being some 25"
In wing span, the model is very inaccurate and
Incorporates very little detail.

A model of the Wright Flyer III of 1905 was
featured in Part 2 of this series. Another exam-
ple of aircraft of the period 1903-14 is the fine
model of the Bleriot XI to a scale of about
1/12th, built by Roger Le Rolland and illus-
trated in the M.M. for April 1970—this model
captured well the appearance of the original
machine.

Another model of the Bleriot XI as used in
the cross-Channel flight of 1909 is illustrated in
Figure 1. The model is approximately 1/24th
scale, with a wing span of 142", and is fitted
with a representation of the 3-cylinder 25 h.p.
Anzani engine of the original, constructed
chiefly from 1" Bush Wheels and Rod Sockets.
I'he model also features sprung main under-
carriage and movable control column and con-
trol surfaces. M. Bleriot is represented by an

Aeroplane Constructor Pilot. Construction of

the fuselage, and wing ‘main spar’ (which is a
12727 Strip) entails full use of the adjustment
provided by the slotted holes in the various
parts used, and also entails the use of Slotted
Strips.

A Crane Motor is used to drive the propeller,
and the limited space available means that the
reduction drive obtained is only about 3:1, but
iIf the aner supply 1s not more than 3 volts the
propeller revolves at a realistic speed. A larger
reduction could be obtained by using a 1”* Pul-
ley instead of the 2" Pulley on the driven
(propeller) shaft, but this would mean mount-
ing the Motor 2" lower in the fuselage.

Another famous aircraft of the period,

already mentioned, was the Bristol ‘Boxkite’ of

1910, which was inaccurately named, since it
had no boxkite features, and in flight it resem-
bled an aenal galleon, with its mass of struts and
wires. The Boxkite is represented by the model
shown in Figures 2 and 2a, and is to a scale of
approximately 1/45. This small scale was delib-
erately chosen to investigate its possibilities for
Meccano aircraft models, and certain aspects,
such as the struts and spars, are considerably
over-scale.

Lack of suitable slim tyres for the 2" Pulleys
originally intended for the landing wheels

necessitated the use of (!) Fischer-Technick 34
pulleys to provide reasonably-scaled wheels.

The wings consists of 12" wide Flexible Plates
with the chord increased to 2" by adding 7%

Strips or 7'2” Braced Girders. The fuel tank
mounted on the lower wing is a Sleeve Piece
with %" Washers forming its ends.

TI'he rotary engine is a Multi-purpose Gear
Wheel and two Collars fixed on a 2"’ Rod which
s free to turn in the boss of a Double Arm
Crank forming the engine mounting; the Rod
being retained by a further Collar. It will be
noted that on the ‘Boxkite’ and similar aircraft
of the era, the pusher propeller was mounted
between the airframe and the engine. The
centre section struts and undercarriage legs
combined are 32" Screwed Rods, the gap bet-
ween upper and lower mainplanes being
slightly less than 2. The front elevatorisa 22"
Flat Girder, fixed to a 3'2" Rod by a Right
Angle R & S Connector (although two of these
would be better), the Rod being pivoted
through the front fuselage members as shown.

The third model illustrated in this issue is the
B.E.2a of 1912, already mentioned earlier in
this article. The B.E.2a was, as previously men-
tioned, built by the Royal Aircraft Factory at
Farnborough and later versions were used by
the RFC in large numbers during the 1914-18

war, chiefly for reconnaissance duties.
T'he model 1s to approximately 1/24th scale
and 1s constructed mainly of yellow Meccano

parts to represent the fabric portions of the
tull-size aircraft, and zinc-plated parts to rep-
resent aluminium and other metal parts. An
exception 1s the elevators, which are zinc-
plated 2 Flat Girders. Each side of the fusel-
age consists of 7%27, 5%2", and 4'2" Strips,
227 x 172" Flexible Plates, Flexible Gusset
Plates, and a 32" x 1%2" Triangular Flexible
Plate. The engine mountings and forward part
of the fuselage are constructed from 2, 31,
and 472" Strips forming a triangle. The fuselage
sides are joined by 1%2" x %2 Double Angle
Strips and also by a 3" Formed Slotted Strip
curved to a diameter of 1'2"": the sides are
tapered towards the tail where they are joined,
via the rudder post, by Right Angle Rod & Strip
Connectors and Fishplates.

The ‘engine’ fitted to the model is a represen-
tation of the original’s Renault 70 h.p. V-8
power unit, and is shown in the sketch, Fig. 4
and the photograph, Fig. 4a. The cylinder
banks are Threaded Bosses or Rod Sockets

fixed to 1%2” x 2" Double Angle Strips, the
D.A. Strips being bolted as shown to two 17
Bush Wheels.

A more accurate version of the engine may
be modelled by utilising 2" Strips and Angle
Brackets in lieu of the 1%2 x 12 D.A. Strips,
thus providing four cylinders to each bank.

A 372”7 Rod forms the dummy propeller

shaft and also helps to locate the engine in its
mountings. A 2" Screwed Rod carried in the
upper holes of the Bush Wheels carries a Col-

lar, the ends of two Tension Springs, and a
Coupling. A Chimney Adaptor representing
the air intake is fixed tightly to the Collar, by a
short Bolt. The crankcase is a Channel Bearing
which is a push fit between the Bush Wheels
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Fig. 4: General arrangement of the B.E.2a
engine.

Fig. 4a: Close-up of the engine compartment of
the B.E.2a—the airscrew has been removed

temporarily.

and 1s retained by.a 1" x ¥2"" Angle Bracket at
the front. Rigid location of the engine is
obtained by a 2" Slotted Strip connecting the
crankcace and one of the 1%2 x Y2 Double
Angle Strips bolted across the fuselage behind
the engine. ‘

The twin exhaust pipes are lengths of Spring
Cord pushed into the free (rear) ends of the
Tension- Springs representing’ the manifolds,
and run through guides which are Right Angle
Rod & Strip Connectors. The sprung %ﬂilﬁkig 1S
a Flexible Coupling Unit (Part No. 175) pushed
through a hole of the Strip forming the under-
side of the fuselage rear, and secured only by a
Collar held by bolts between two 1Y2"" Narrow
Strips pivotally attached to the fuselage. The
tailskid is biased towards the tail by a looped
2%2" Driving Band. The gap between upper
and lower wings is 4", which is necessary to
achieve the characteristic height of the B.E.2's
upper mainplane. Interplane struts are over-
lapped Narrow Strips.

T'he model is inaccurate insofar as it has been
built as a single-bay biplane, with only one pair
of interplane struts each side, when in fact it
should be a two-bay biplane, as shown in the
tllustration of the prototype, Fig. 5. Other
details have been incorporated in the model,

such as cockpit fittings, and external bracing
and control wires, as shown in the illustration.

Fig. 3.

Fig. 5: Prototype B.E.2a of 1912.
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FROM an original model 8y FYy R
by Jack Taylor and Bob Carter |[S§ CHG ...
of the South California Meccano Wl

Club, rebuilt with modifications

and photographed by Keith W.
ONE of the most unforgettable rides at Disney- Cameron ©

land, Califorma, 1s the Matterhorn Bobsleds. i S ins SO Rt |

The miniature Matterhorn is 146 feet in height, o - .
with two bobsled tracks, one on each side of the
mountain, each track about 1200 feet long. A
dozen bobsleds on each track can carry over
1800 passengers an hour, and on a summer .
afternoon there may be a long queue winding i - e e
around the base of the mountain, with a two o o g N

hour wait.

In this model, the bobsleds are taken at a
steep angle up one side of the mountain tower,
over a large wheel at the summit, and released
to hurtle around the ‘mountain’, even inside the
lower section, and down to the base station. As
constructed, four bobsleds can be operated at
one time, with a waiting period at the station.
The model will run continuously without atten-
tion. Many varnations in design are possible, to _ e s A A e
51.1;111 individual taste and numbers of parts avail- B A
able . et PRy T e IR '

Side members of the tower and the bobsled
track are shown lined with Strip Plates. This is
done entirely for enhancing the appearance and
1S not necessary for correct operation. Some
builders may well decide on different methods
of ‘decoration’. Although basically similar to
the well-known ‘scenic railway’ or ‘big dip-
per’, the model incorporates enough new action
and style to make i1t a novel and eye-catching

.........
el
N

Fig. 1: General view from
north-west

at the top by 5%2”" Strips on the north and south
sides, and by 7%2"" Strips on east and west.

The tower should now be either finished with
Strip Plates or with appropriate struts and
braces for rigidity. Horizontal strips (some reg-
ular, some composite) are added for strength
and appearance. If Strip Plates are used, their
free edges should be strengthened by 1212

Strips running their full length and overlapping
the cross strips.

A support for the track lift is made from a
2472" and an 18%2"" Angle Girder overlapping
eight holes and held on the north aspect of the
tower, flanges inward and to east, being bolted
above to the 52" Strip and below to a Fishplate
fixed to the cross Girder. This composite girder
s braced by a 72", a 52" and a 4%2” Strip, all
being fixed horizontally between it and the
north-west side girder. The four corners of the

base below the tower should be braced with
5%2"" (or longer) Strips.

entrant for an exhibition.
The parts list 1s quite modest for a large

model, not being much in excess of a No. 10 set.
In the instructions, points of the compass are

used to denote the parts under description.
North is that aspect of the model where the

station platform is situated.
Fig. 2: General view from south-east.

THE BASE Figs. 1, 5, 6

West side, a 24%2"" and an 18%2" Angle Gir-
der, overlapping 11 holes, same length girders
on east side but overlapping 13 holes. These
two composite girders are joined by six 18%2”
Girders placed as shown. Note position of
flanges. The base i1s completed by the addition
of two 122" Strips, a 92" Strip, a 12'2" Flat
Girder, and a 242" Angle Girder.

Two 1212"'x2%2”" and one 9%2"'x2'2"" Strip
Plates,a 5%2"'x2%2"" and a 42"’ x2'2" Flat Plate
are added at the north-west end, and railings
added for queues—two 11%2"” Rods held 1n

Collars locknutted to 1 ¥/8”" Bolts. A Ball Race
Flanged Disc is bolted where the radially placed
strips meet the 18Y2"" Angle Girder. A Channel
Bearing is fixed to that same Angle Girder just
to the east of the 242"’ Girder, another Chan-
nel Bearing to the 122" Flat Girder.

THE TOWER Figs. 1, 2, 3, 4

Each side 1s a 24%2” and an 18'2"” Angle
Girder overlapping seven holes forming a trun-
cated pyramid 18%2” square at its base where it
is attached by Y2"xV2"" Angle Brackets to the
Angle Girders of the base. The sides are joined

THE SUMMIT PULLEY Figs. 7, 12, 13

Two 7% Strips are bolted to the 5%
Strips at the top of the tower, using 2" x%2”
Angle Brackets and the top hole of the flange of
the track-lift-support girder. These 7%2" Strips,
spaced three holes apart, with their surface
planes vertical, support two Corner Gussets
each. The upward pointing Gussets have bolted
to them a 472 Angle Girder on the east and a
52" Angle Girder on the west. The free
tlanges of these Girders are supported by being
bolted to a 2%2" Strip and a 2 Strip, which
converge to be connected by an Angle Bracket
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to the outer 72" Strip in each case.

A 272" Rod 1s journalled in the fifth hole
from the lowest in each Angle Girder, and the
Rod carries Collars and a 6” Pulley, which has
had 1ts groove partly filled with three carefully
placed 15" Driving Bands to provide a flat sur-

face for the chain. See diagram Fig. 24. The
lower Corner Gussets carry a 2%2"" Rod in their

lowest hole and this rod carries Collarsand a 1™
Sprocket Wheel.

THE BOBSLEDS Figs 8, 9, 13

These should be assembled next in order to
have them available to check out the track and
chain lift as they are assembled. Each bobsled
consists of a lower frame made from a rectangu-
lar arrangement of 1%2"" Strips, front and rear,
and 2" Strips on each side. These strips are held
together, the 2" Stripsabove the 12" Strips, by

74" Bolts at each corner of the rectangle. The
Bolts are head down, and each carries two 12"’

Brass Pulleys, a Washer, a Nut, two Washers.
the two strips, and a locknut. Only allow
enough play in the Pulleys for free rotation.

Adjust the assembly so thata 12%2"" Strip can
run through the grooves and between the cor-
responding sets of Pulleys on each side without
shipping out. Considerable play is correct—it is
needed for curves. The bobsled body is com-
posed of two Trunnions joined by a 1%2"”x%2"
Double Angle Strip. On each side are 12" Flat
Girders connected to the Trunnions by Y2 x 12"
Angle Brackets bolted to their irregular holes.
One Flat Girder has a Pawl without Boss fixed
to its lower central hole by an Obtuse Angle
Bracket.

1 !
"
s + 4

Fig. 4: General view frnﬁl south-west

Two %" Washers are bolted to the corres-
ponding hole of the other Flat Girder for bal-
ance. Body and frame of the bobsled are united

by a 12" Strip bolted to the centre holes of the
2" Strips and to the centre hole of the Double
Angle Strip. Note the direction of the Pawl. Its

point should be 1" below the level of the groove
of the upper set of Pulleys. A double set of
Pulleys 1s used to provide tracking at joints,
where the lower pair ride on Fishplates spaced
from the main track by rwo Hexagonal Nuts.

This prevents jamming of Pulleys on rounded

ends of strips. Metal pulleys must be used, plas-
tic pulleys wear excessively.

TRACK

As already noted, Hexagonal Nuts must be
used on all track sections to allow the bobsled

o T T e e e
B & =

Fig. 6: B
Fig. 5: Base, north end, from above : ase, north end, from underneath

Fig. 8: Bobsled, dismantled to show
frame and body separately

Below: Fig. 7: Summit pulley, summit track and supports




Fig. 10: Lower lift track, chain guide, gearbox and chain (from east)
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Fig. 11: Same as Fig. 10 from west. Bobsleds on semicircular track.

wheels to pass. No Washers can be used. To
simplify description, the following terms will be
used uniformly:

Simple support: This is a %" or 18" Bolt sec-

ured with a Hexagonal Nut and locknutted to
the part described.

haltway point of the longer strips. This should
result in the topmost hole of this track being
opposite the next hole to the top of the track-

lift-support girder. Run a bobsled along the

track so far completed, to assure free running.
Tighten all nuts.

Track joint: All joints (excepr at the ‘semi-
circle’) comprise a Fishplate spaced from the
end holes of neighbouring lengths of track
strips by two Hexagonal Nuts and secured by a
third Nut on each Bolt. 3" Bolts are used for
the purpose of simple connection of strip and
Fishplate but a Joint-support will be specified
where the Bolt serves bntﬁ purposes of connec-
tion to Fishplate and support to frame. Square

Nuts can be used on supporting Bolts to locknut
to the frame.

SEMI-CIRCLE Fig. 5

This portion of track is laid first. It consists of

a semi-circle of four 4 Curved Strips and an
approach strip, five in all. To preserve the cor-
rect shape, no Fishplates are used, but each

Curved Strip overlaps the one ahead—ie to the
west. At the east end of the semi-circle a %"
Bolt simple support is locknutted in the short
lug of a 1”x%2"" Angle Bracket, which is fixed by
a 1" Corner Bracket to the upturned flange of a
7Y2"" Angle Girder bolted at the east end of an

18%2" Angle Girder of the base.
At the northernmost point, the track is

joined and supported on a 1 ¥8”" Bolt locknut-

ted in one lug of a ¥2’x%2"" Double Bracket
bolted to the 122" Strip. At the western end

the track is held on a 1 ¥ Bolt carrying a
Fishplate and locknutted to the Channel Bear-
Ing. The joints between the Curved Strips not
mentioned are left unsupported. They can be

opened conveniently as required to slip bobs-
leds on the track.

LOWER LIFT TRACK Figs. 10, 11

This concave section leads the bobsled to the
steep climb of the tower section. It is a 122"
Strip formed to a curve similar to that of the
inner edge of a 52" Curved Strip. The lowest
hole of this formed strip is supportedona 1 /3"

SUMMIT TRACK Fig. 7, 12

Add supports as follows: 1) An obliquely
mounted 5% Strip 1, its lower end bolted to
the 7%2"" Strip immediately behind the Corner
Gusset, its 4th hole bolted to the upper irregu-
larly placed hole of the Corner Gusset, an
Angle Bracket bolted to its top hole. 2) A 4”
composite Strip bolted vertically to the 7"

Strip (hole next to the south end) and sup-
ported by a slanting 3" Strip held by 2" x12"
Angle Brackets to it and the outside 72" Strip
of the tower.

Bend a 12%2" Strip so that its first 9 inches
conforms to a circle of 8" diameter. Give the
remaining 32" a twist to the left of about 10°.
Slightly straighten out the first 2" of the formed
end and attach by the end hole to a Fishplate at
the top of the tower lift track, using a 1 ¥ Bolt
to secure 1t to the 5%2"" Strip. Fix the next Bolt
(¥a”’) through the 10th hole of the track and
locknut to the Angle Bracket at the end of the
oblique 52" Strip 1.

T'he third support pointis a 1 s Bolt lock-
nutted to a 2"’x%2"" Angle Bracket bolted to
the top of the vertical 5'2” Angle Girder. A
Round Headed Bolt should be used at this sup-
port point because the convex track might
cause the bobsleds to jam on a Cheese Head
Bolt. Old-style Bolts can be used elsewhere. At
the other end of the summit track there is a

Joint-support to a4” Curved Strip,a %" Bolt in

the latter being locknutted to the Angle Brac-
Ket at the top of the composite 4" Strip. Run the
bobsled over this section of track and adjust
track height around the circumference of the 6™
Pulley. With the bobsled seated level on the

track, the tip of the Pawl should bear gently on
the rubber surface of the Driving Bands. Adjust

the position of the Pulley on the Rod also. A
length of Chain should be laid in the Pulley and

Fig. 12: Summit pulley and track from east,
some plates removed.

Below Fig. 13: Bobsled approaches summit.

Bolt which 1s also fixed to the Fishplate and manually worked to produce smooth propul- e o R

sion of the bobsled over this section.

Channel Bearing of the semi-circle. The upper
end hole of this formed strip is securedbya 1 Vs

Bolt (with Fishplate and three Nuts) locknutted
to the 16th hole from the bottom of the track-
lift-support girder.

A further 1 ¥8"" Bolt for simple support at the
14th hole from the north end of the formed
strip 1s locknutted in an obliquely placed 72"
Strip, this bolt also securing a 2”"x%2" Angle
Bracket. This 7%2"" Strip is held at each end by
Obtuse Angle Brackets attached to the 182"
Angle Girder and the track-lift-support
girder—10th hole from the bottom. The

/27x%2" Angle Bracket is bolted to a 32" Strip
secured to the west gear plate.

TOWER LIFT TRACK Fig. 1, 12

From below this consists of a 52" Strip and
two 12%2" Strips joined with Fishplates and
supported on 1 Y Bolts locknutted to the
track-lift-support girder at each join and at the
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DESCENT TRACK Figs. 12, 14 - 19

Each separate strip comprising the track will
be given an identifying letter.
A - 4”7 Curved Strip: Joint-support above to
summit track as already described; track-joint
below to rail B.
B - 4" Curved Strip: Joint-support above to A,
using 1 8"’ Bolt locknutted to ¥2’x%2"’ Double
Bracket bent to slope of track and held at end
hole of 2'2” Angle Girder fixed to the 52"
Strip of the tower by Corner Angle Bracket and
braced below by 42" Strip and '2"'x'2"" Angle
Bracket. Joint-support below using 1 Y8 Bolt
lock-nutted to 1”x1” Angle Bracket bent to
conform to slope and attached with 1 Corner
Bracket to 52" Strip braced with 32" Strip.
Outer end of 5%2"" Strip holds 32" Angle Gir-
der braced by 12 Corner Bracket for support
of Strip Plates.
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C - 5%2" Curved Strip: Track-joint above to B.
Simple Support at 9th hole, 1 ¥/s"" Bolt locknut-
ted to 2" Reversed Angle Bracket (‘RAB’)
bolted to top hole of composite 10%2"" Strip.
This strip is supported above on a 5% Strip
braced by a 42" Strip, and below on a 72"
Strip braced by a 52" Strip. Track-joint below
to D, a 52" Curved Strip.

D - Track-joint above to C. Simple-support at




Fig. 14: Summit and upper descent track, from
north-east.

sth hole using 1 3" Bolt locknutted in RAB
bolted to 1" Triangular Plate fixed to the com-
posite strip. Track-joint below to E, also a 514"
Curved Strip.

E - Track-joint above to D. Simple-support at
9th hole where 1 s’ Bolt is locknutted to 12"
RAB bolted to lowest hole of composite 102"

strip. E 1s also a 5'%2"” Curved Strip and has
below a Track-joint.

F - Track-joint above to E, and below to G. F is
a 52" Curved Strip and has no support other
than the track-joints. (Fig. 14).

G - 7Y27 Strip, lies parallel with north side of
tower, and has Joint-supports above and below.
on 1 8" Bolts, both locknutted to 2> RAB’s
held on a 12'2" Strip supported above and
below by 7%2" Strips to which it is connected by
Obtuse Angle Brackets. The 7% Strips are
braced by a 42" Strip and a 32" Strip. Fig. 16.
H - 47 Curved Strip, Track-joint above to G.
Joint-support below on 3 Bolt locknutted to
/27 RAB fixed to lowest hole of 12%2" Strip.
I - 5% Curved Strip. This strip curves round
the north-west corner. Track-joints above and
below, no other support. Figs. 16, 17

J - lies along west side, is a 9%2" Strip. Joint-
support above on 1 Y8 Bolt locknutted to 12"
RAB bolted to composite 15Y2"" Strip which is
supported above on a 52" Strip (braced by a
372" Strip) and below on a 42" Strip braced by
a 4%2" Strip. Joint-support below on 1 5" Bolt
and 2 RAB. Figs. 17, 18

K - 5%2" Curved Strip; Track-joint above to J.

and below to L. Simple-support at 9th hole on 1
8" Bolt locknutted to 2" Double Bracket

mounted on a Fishplate at lower end of compo-
site 15%2™ Strip.

L. - 4" Curved Strip, this curves around south-
west corner. Track-joint above to K. Joint-

support below on %" Bolt locknutted to 15"
RAB on a 5'%" Strip supported above on a
4°/2" Strip braced by a 4%, Strip, and below on
a composite 21%2" Strip to be described.

M - 4 Curved Strip, only supports are Track-
joints above and below. The 21%:" Composite
Strip supports the track that lies within the
tower and 1s supported by '2"x'2” Angle
Brackets on cross strips on the south and east
taces of the tower. The cross strip on the south
tace 1s a composite 15" Strip bolted at the 22nd
holes (from the bottom) of the side Angle Gir-
ders. The east face cross strip is a composite
1 7%2"" Strip at the 8th holes from the bottom.
The 21%2" Strip is supported near its midpoint
by a 9%2" Strip attached to it and the lower part
of the frame by '2"'x'2" Angle Brackets.

Nisa 122" Strip, O is a 7Y2" Strip and both lie
within the tower. N has a Joint-support above

and below, using %" Bolts locknutted to 2"
RAB’s supported on the 212" Strip.

Fig. 15: As Fig. 14, but from south east.

O 1s supported only by Track-joints above and
below. (Fig. 19).

P - 5'2" Curved Strip has joint-supports above
and below on 1 %8’ Bolts, locknutted above to a
/2" RAB on the composite 21%2" strip. Below,
the 1 Vs™ Bolt is locknutted to a 1”'x1"" Angle
Bracket bolted to a 4'2" Strip braced by a 2V
Strip.

Q - 5%" Curved Strip, Track-joint above, and
Joint-support below on 1 s Bolt locknutted
to 1 RAB fixed to frame. The 4" Curved Strip
of the Semi-circle is joined to the Fishplate of
this joint-support.

GENERAL NOTES ON TRACK SUPPORTS

Fishplates are described at all connecting
points except for the Semi-circle. If Nuts are
kept carefully tightened, the Fishplates will
provide satisfactory operation. However, in
cases where long operation periods are
expected, 172" Strips would provide more sec-
ure joints. Their use would obviate the slotted
holes and the problems they cause in tightening
Nuts. They would also allow the use of an extra
7" Bolt (and three Hexagon Nuts) at each

joint with increased rigidity. (Not suitable
where two 4 Curved Strips join.)

Curved Strips in sloping section of track must

be given a regular longitudinal twist to allow

Kig. 17: As Fig. 16, bu
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N,

north-west.

accurate alighment. The twisting must be
smooth and protioned out over the whole
curve. If the twist is too extreme, derailment or
jamming may result. The horizontal strips sup-
porting the track are described of sufficient
length to support spiralling Strip Plates. The

strips project beyond the track supports by
three or four holes to carry a 3 Angle Girder
braced by a 12" Corner Bracket.

T'he Strip Plates are fixed to the top holes of
these 3" Angle Girders. the Bolt also securing a
3" Strip that grips the Strip Plate on its outer
surtace, being fastened below it to the lowest
hole of the Angle Girder. No exact description
of these parts is given, for they will vary with
individual ideas. They do add considerably to
the general appearance of the model. Archways
can be added at the entrance and exit of that

section of the track that passes through the
tower,

GEARBOX AND MOTOR DRIVE Figs. 20, 21

Two 5Y%2'x2Y>" Flat Plates are fixed DYy 5™
Angle Girders to the 182" Angle Girders at
the north side of the tower base. The tops of the
Flat Plates are joined by 1%2"x'2" Double
Angle Strips. A Double Bent Strip is attached
to the western plate and a 3" Angle Girder
supporting a Flat Trunnion is fixed to the east-

t with some plating removed.
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Fig. 18: As Fig. 16, but from south-west.

ern plate. A 5% Strip is bolted across the
18%2" Angle Girders below the Flat Trunnion.
I'he 3'27" Strip mentioned in*Lower Lift Track’
s secured to the west gear plate.

A 1072 Motor is bolted to two 5%2"" Angle
Girders on the west side of the gearbox. Using
the original Motor Pulley on the slower of the
output shafts,a 10" Heavy Driving Band drives
a 2" Pulley on a 3" Rod journalled in the Dou-

ble Bent Strip and the two Flat Plates. The Rod
carries a s~ Pinion driving a 1% Gear Wheel
ona 2’2" Rodimmediately below, and which in
turn carries a 2" Pinion driving a 22" Gear
Wheel on a 32" Rod journalled three holes to
the north.

This Rod carries a 2" Sprocket Wheel close

to the west face of the east Flat Plate, separated
by four Washers so that Chain will not scrape
the Plate. On the east side of the plate, the 312"
Rod carrnes a 30-tooth Pinion (Argentine) or, if
not available, a 25t Pinion, driving a 12" Con-
trate on a 3" Rod journalled in the 5'2" Strip
and the Flat Trunnion and carrying a 1" Sproc-
ket Wheel above the 52" Strip. A 3% Sproc-

Ket1s free on a Long Threaded Pin fixed in the
position shown to the east Flat Plate.

CHAIN GUIDE Figs. 10, 11, 22, 23

ITwo 12%2" Stnips are formed into identical
curves, about 17" larger in radius than the lower
lift track. They must conform as closely as poss-
Ible to allow proper register of the distance
from bobsled to Chain. The two formed Strips
are joined by Fishplates, ¥" Bolts, and three
Hexagonal Nuts on each bolt, at (counting from

Below:

Fig. 21: Motor and gearbox from east. Note
chain location in guide.

|

Fig. 19: Lower portion of descent track, from south-east.

the north end) the 3rd, 8th, 12th, 17th, and
22nd holes of each strip.

T'he 25th holes are joined by the long lug of ¢
1"x'2" Angle Bracket. The Bolts at the 3rd
holes also are secured in the round hole lugs of
/2" Reversed Angle Brackets. 2"x%"" Angle
Brackets are secured below the 1st holes and a
2Y2"" Curved Strip is also held at the 1st hole of
the east strip as shown. A 1%2” Rod is held by
Spring Clips in the round lug holes of the Angle
Brackets. The chain guide is held in place by the
Reversed Angle Brackets below, fixed by their
slotted holesto the end holes of a 2" Strip which
1s below the 122" Flat Girder and fixed to the
Girder slotted hole by a Bolt in its centre hole.

Above, the chain guide is fixed to the track-
ift-support girder by the lug of the 17x'2"
Angle Bracket, in the 13th hole from the bot-
tom. The space between the 12'2"" Strips must

be wide enough to admit easily the tip of the
Pawl. Its most northerly point should be oppo-
site the 1 %" Bolt supporting the last 4~
Curved Strip of the semi-circle, and the
Reversed Angle Brackets can be rotated to
achieve this.

Run a bobsled on the lower lift track and
adjust it and the chain guide so that the point of
the Pawl remains well within the guide but does
not catch on the Fishplates. A 1<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>