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This is entirely up to you

Build Stephenson's Rocket o i you ik
magazine was worth the
Stan Knight from ldaho USA gives us price of a cup of coffee

and you would like to
contribute, click on the
yellow 'Buy me a coffee'
button above and it will
take you to the website
that gives you options.

step by step details.

Build the Meccano
Marble Maze. Full
model plan inside

Graham Jost

Drlve Page

This month's Meccanoboy
,fﬂ-’”" is Joe Attard from Malta.

Show us your

' 2
P
Meccano room P
7 [2 /

=

Meccano France History
by Peter Sullivan - Switzerland

Page
11
7

Plus so much morel

16,


https://www.buymeacoffee.com/johnnymeccano
https://www.buymeacoffee.com/johnnymeccano
https://www.buymeacoffee.com/johnnymeccano

Hmmm, let me think
t his

about Deep Thought

Diyode Magazine had a
Makers Project to build a Marble
Maze. The concept was fairly
straightforward with an Arduino
Uno, breadboard, 2 servos and a
joystick. They used lightweight
foam -core cardboard. Building it

in Meccano proved a challenge.
The first step is to get th e servos
working on a breadboard. As my
other hobby is tinkering with
electronics, | soldered up a Vero
board and got it working but it
was unreliable. Too m any dodgy
connections. It's qui te annoying
when a jiggle makes things
change!

You [Tl  https://youtu.be/vz509DIHICC

The home -made board was relegated to the failed projects tub
(which is getting rather full now) and | used an expansion board
instead. These have the advantage of providing 3 -way header
pins for each input and output pin on the Arduino. They are
labelled S VG which | assume is Signal, Voltage, Ground so if a

- servo is connected to digital out 9 then you simply plug the 3 -way
header socket on the servo into the 3  -way header pins labelled 9
¥ on the expansion board. They can go in the wrong way so make
sure you | ine up Orange with S for Signal. There is a DC
socket on the expansion board and you can use a
plugpack to supply power from 6V to 12V DC.

Connect the joystick to
analogue out 1 & 2 and
the power G & +ve.

I had it
working nicely
but when | added
a 7 segment display

it went up in smoke!
=4 : < / I think | just overloaded it.
..... - 000, ‘ A bit of searching revealed the /
) : ‘ following YouTube video that explained why it failed.
...... ' y = Yu® https://youtu.be/4QD80OtV3MI
’ I had incorrectly assumed that the DC socket on the expansion board was

supplying the input voltage directly to the Ground and Voltage pins for

the servos. Wrong! The pins are connected to the Nano which has its own

onboard voltage regulator and while it can provide enough power for

normal servo use as in the Diyode project, it overloads with the addition of

a 7 segment display, (that probably didn't have a high enough current

limiting resistor) coupled with the fact | hadn't adjusted the servo

positions causing them to jam when the Meccano hit the table. Visual

inspe ction of the Nano confirmed the voltage regulator was blistered. |

bought a new Nano from Altronics but the J5 86 on the Altronics board

didn't mean anything to me. A few Arduino forums said it was an
Good AMS1117 +5V so I'v e ordered a few in case it
regulator = happens again. Yep, "It happens".

ag

Connect the servos
to digital out 9 & 10

Bad regulator

Under a magnifying
glass | could just
make out AMS1117.
The new Nano from
Altronics is on the

right. Py,
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Skip over all these Arduino details if you
want. Just get the supplied code onto the
Nano and away you go.

Fritzing diagram from  DIYODE Magazine | used a Nano and they kindly drew it up. : y Al

o (® e ® & @ ® ® © o o .."' VVVVVVVV
The software. In Arduino land this is called the sketch. You don't really need to N e o O - e VW
know how to write  the code as nearly everything you might want to do has already 4 o 7
been done somewhere so it's just a matter of copy/pasting existing code.

The code for this project is available for free download from

http ://www.nzmeccano.com/image -159592
To build this project you really only need to plug the servos and the joystick into the Paul McWhorter
expansion board with the Nano on top. You don't ha ve to understand the code  but if

Arduino tutorials

you want to learn, Paul McWhorter has an e xcellent series of tutorials on  YouTube. on YouTube
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The main frame is straightforward. o

4 x 12.5" Angle Girders and 4 x Braced Girders. I've

used 4 x Angle Brackets, part  12a in each of the

bottom corners and 4 x Corner Brackets, part 133a in
the top corners to keep it square. The ball return is 2

Rods carefully positioned to catch the ball. The Rods

are secured with little plastic thingies, part 59c . The
servo is mounted on top of the Angle Girder with a 5

hole Strip and 2 Spacers on e ach of the 3 Bolts. You
may need to shave a bit off the Spacers. See Good

Ideas on Page 12 to learn an easy way to do this.

The standard Arduino
code to control two
servos with a joystick
didn't work very well.
There were two problems.
Firstly the weight of the ' T e
Meccano meant the f
inertia was playing
» havoc with the servos.
If you changed
direction suddenly
there were grinding noises and clicks as the internal

plastic servo gears were being destroyed. This was fixed
by adding a wait command in the loop to make t he

" movement sluggish. | settled on maxstep=1 and delay=30.
The second problem was every now and again it would
lose its place and the tray would forget where centre
was and get stuck at 10 degrees when the joystick
was in the centre position. Fellow Meccano Club

~
~

?

Youllify} https://youtu.be/fIWR7dBuc18

Trivia: It's not really a

ball bearing. It's just Part 168d can member, Dr Paul Dale, helped me fix this with the
a ball. In this case a be bought easily constrain  command. Now | don't pretend to
Meccano part 168d. as it's just a understand this, but as I've said, you don't really need

| 3/8" steel ball. to. The code has been written for you. You only need

to understand how to download the code into your
= Arduino Nano and once that's done it's easy to plug
ry here  http://www.nzmeccano.com/image -11134 the s ervos and joystick into the expansion board.

This is just the loop section of the code. The complete code is downloadable
for free from nzmeccano http://www. nzmeccano.com/image -159592

void loop() {
int xnew = map(constrain(analogRead(xpot), 0, 1023), 0, 1023, 65, 115);
int ynew = map(constrain(analogRead(ypot), 0, 1023), 0, 1023, 115, 65);

/I Controls the servo limits . R everse to change direction
i nt maxstep =1, /I Change this to change the speed limit
‘ xvalue = constrain(xnew, xvalue - maxstep, xvalue + maxstep);
¥ Remarkable resemblance yvalue = constrain(ynew, yvalue - maxstep, yvalue + maxstep);
FLA r I xaxis.write(xvalue);
Dr Paul Dale yaxis.write(yvalue);

Page 3 J delay(30); /llIncrease this to make it more sluggish
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The servo needs to be mounted on top of the Angle Girder to
allow enough room beneath the moving frames for the ball
return. These servos never seem to be exactly centred. They
have a splined shaft and I've found that if it's leaning to one
side, moving the white plastic lever (horn) to the next
position results in it leaning too far the other way. Most
frustrating! To make this easier | mounted the horn onto a
Bush Wheel using 2 Fishplates and used a Crank on the
frame. This allows a Rod to be used and makes it easy to
adjust the angle by loosening  the Grub Screw. You don't
have to use a Crank either as they are not all that common.
2 x Bush Wheels will do.

® @ & & & ® & o o~

o (2le 6. 0 6. 0 0 0

With the outer frame being 12.5", the middle frame
needs to be 9.5" to allow for the Bush Wheel and
part of the servo body to fit comfortably so use 4 x
19 hole Angle Girders part 8a . Use 4 x Corner
Brackets, part 133a to keep it square. It's a good
idea t o square it up on the corner of the kitchen
bench before tightening the Nuts.

The Ball return Rods are on a slight angle to
get it lined up under the hole in the base of
the maze and also to get both Rods through

the triangular hole in the Braced G irder%@

Mounting the inner frame is a repeat of mounting the middle
frame. Bolt the servos on in the same way using 5 hole Strips
and 2 Plastic Spacers on each Bolt. You can see in the photo
above that | mounted the freewheeling Bush Wheel with the
boss on the inside and 2 x Plastic Spacers plus 4 x Washers.
This was just to get both Bush Wheels symmetrical. It really
doesn't matter much. You could probably get away with just a
Pivot Bolt if you were short on parts. The inner frame is 6.5"

by 6.5" but as Meccano don't have a 6.5" Angle Girder, I've
used 4 x 5.5" Angle Girders, part 9, with 1" Angle Brackets,
part 12a , in each corner. A Corner Bracket, part 133a is in the
corner where the exit hole is. The base of the maze is 3 x 5.5" x
2.5" Flexible Plates, part 192, and 1 x 5.5" x 1.5" Flexible
Plate, part 189. The maze can be fashioned in many ways. I've
used various sized Na rrow Strips and standard Angle
Brackets. You may have to fiddle around with it to prevent the

Ball getting stuck but really, it adds to the overall challenge.

If you don't want to use Arduino you could
use these servo motor controllers
You will lose the ability to make
the motion sluggish but it
should still work.

You will also need 2 knobs

(one for each servo) rather ﬁm

than a joystick

N
C@ 3 bucks on eBay.

Actual size (based on A4 page)
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By your intrepid
roving reporter

Ehe
@aranaki
@imes

0 Ed.

PDaryl Anderson retires

Daryl Anderson and his
and retired from the headstone business. The long time denizens of that
thriving metropolis, Hawera, have sold the house in the big smoke and
purchased a semi rural farmland retreat on the outskirts of town.

Breaking News! New Zealand.

lovely wife Rose have finally taken the plunge

CERTIFIC

Of course that necessitated the relocation of

“You can

achild
andit
turns you
. intoan

Meccano tan

startitas

engineer.”

Daryl's beloved Meccano. Being a humble,
unpretentious chap, Daryl only admits to
owning a modest amount of Meccano but | am reliably
informed by his partner in crime, Robin Rye, that it's
measured in tons. Fortunately there were plenty of
banana boxes at hand so the Headstone Warehouse
vehicle was commissioned for its last post and loaded
up for the arduous task of moving the beloved Meccano
to its final resting place. The local newspaper was
contacte d and Daryl was allocated the entirety of page 6
with many a shameless plug for the =
business that was for sale. Now that Daryl

has gone bush he's been feeling a bit like
Robinson Crusoe and has accordingly
grown a beard. He also has to eat all those

bananas that came in the packing boxes

e SO the transformation from big city mogul

=i to retired beach bum is happening. Rose

1 think that i

his follow

10bo managed. Pochags it's

Trisable  people, it

g : is actually thinking of a grass skirt.

B For herself not Daryl! : .
— éelow right you can ie)e the Fully lomalznl il e
| mystical, magical view of bugle played the last post
",,5; Mt Taranaki from Daryl and
1 - . Rose's back door. When the
= g ) bananas are finally eaten
O~ ‘ there will be a plentiful
e supply of organic food that
" g the newly retired couple are
A — growing on their very own
; slice of par adise.
N4 —~ Banana
Robin Rye. £ A boxes | .
" Paid in liquid =4 i n — - ~
refreshments : =5 I
i 4
‘ = ! ] ] . i
oA Y

ATE OF ACHIEVEMENT
IN RECOGNTTION

Robin's hair bleached =
by the hot NZ sun. =

{ Page 5



Show Us your Meccano room

.|

N
Want to be blown away? 9 l
Check this out! - -I:—-:"-*‘
https://youtu.be/01NSDEnng9M L Michael Molden.
| Master builder

Y[lll ‘ —_— —< - from the UK .
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Sraham Jost
Australia =

Since posting my write  -up of Tony's Darrah's very ingenious device in this Magazine , some questions have arisen concerning its
fine tuning. These concerns are legitimate, but it has to be said that once dealt with, Tony's drive remains supremely effec tive.

Nevertheless, | have recently taken another look at it and recast it to eliminate thos e earlier concerns. They were two: first, the
drive from th e rocking cradle to the output P inions relied on careful setting up. Secondly, the precise setting of the limit stops

(1" Corner Brackets) could not always be set easily to achieve correct mes hing of the outer cradle Pinion with either of the
output Pinions. Each of these concerns is addressed below, for which a new framework is crucial. That uses 9 -hole ¥4" -spaced
Narrow Strips arranged as shown, with 5 -hole Narrow Strips bridging across the top. The base is a 1 %" x 1" Flanged Plate, the
attachments to the "Buz" base being regular 2 ¥2" Angle Girders. The rocking cradle comprises 1 %" regular Strips spaced by

and fastened to a Threaded Boss at one end, and holding an output Pinion at the oth er on a shortened Axle Rod; this latter is a
little under 3/4" long. The central drive P inion fills the central space, its Axle being fitted with a M &rklin Crank Handle here.

The input drive is journalled in the upper central holes of the framework a nd the output drives are journalled in the cent ral
holes of the Narrow Strips 1" down from the input drive Pinion; they are also exactly %" apart and in mesh with each other .
The drive from the input Pinion to either output Pinion via the outer cradle P inion is thus precise, fixed and as required.

Limit stops for the rocking cradle are necessary and provided, one on each side, one hole down from the top. There, 1 5" Ax le
Rods each hold two Small Plastic Spacers on the boss side of the Pinions, held in place by modern Plastic Grips. In each

extre me position, the adjacent 1 %" Strip of the cradle bears against the Small Plastic Spacers to locate the two cradle Pinions

exactly in line with either output Pinion, precisely, as required.

The unit works perfectly an  d quite as well as the original. T hose of a precise turn of mind may find it even more satisfying

See the video here You Tuhe https://youtu.be/5SFODGIAKhOQ

WAY
| GO BACK |



https://youtu.be/5F9DGiAKhOQ

Th

Stephenson's
Rocket

work from. | am quite pleased with
a neat drive, hidden in the fir
smoothly if sedately!

| enlarged that
drawing to match
the size of the driving wheel to a
5% inch Circular Girder.

At that scale, as a bonus, the
trailing wheels also match
Spoked Wheels, part 19a . The
elevation provided other clear
guidance for proportions, with
the resultant scale of  approx
one inch to one foot.

and photos of the Replica in the
Natlonal Railway Museum in York for reference
I found an actual Haynes?®
| began by building separate components of the model.

To form flanges for the driving wheels, |
had some custom circular strips laser cut
at a local welding shop.  Unfortunately,
they were not very precisely done. |
suppose they could have been omitted,
but the Ro d and Strip Connectors, part
212 protrude beyon d the edge of the
Circular Girder, so they would all have to
be ground down to ensure a smooth ride.

Page 8

self-generated Meccano
model of Stephenson's Rocket.
For some inexplicable reason

| have had a fascination with the

Rocket since | was a lad. | have seen the replica

the National Railway Museum in York, and taken my own

photos of it, and | have some other detailed drawings to

ebox, which pushes it along

- As well as
the elevation drawing

Stan Knight  Idaho

is is my own a4
§§§§~§‘( A% :§
\_ The original ®8Rock
T won the Rainhill Trials in October

1829 travelling the 35 miles from
Liverpool to Manchester and then
back, pulling a heavy test load,
and reaching an amazing top
speed (for those days) of 24 mph.

in

the result. It even has

| found this
excellent
elevation
drawing of
the 1935
replica

6 Rocke
the internet.

Rather than using Hub Discs for the driving wheels | decided to
build -up the spokes on a Circular Girder. Not a great idea. It is
very, very difficult to ensure that the Bush Wheel is perfectly
centered on the Circular Girder.
Maybe Narrow Strips
could have been
substituted for
the spokes?

60w

Flex Plates were
rolled for the boiler
using a 4 inch
Circular Plate as
the template for the

curve.



A PDU just fits inside the Leaf springs were constructed from
firebox with some reduction Narrow Strips. Eventually | had to

gearing . | setit on 1:60 re-fit th e Narrow Double Brackets
to get max power for the below the springs to achieve
drive to the rear axle. the correct height for the
rear wheels.

The Sprocket Chain drive to the
rear axle had to also be lengthened
when | repositioned the
Narrow Double Brackets
carrying the
rear axle.

The cylinders and their
complex supports were perhaps the
trickiest part to represent. When building w
standard Meccano parts there's sometimes a conflict between

prototypical accuracy and actual functionability!! This often means
accepting a compromise.

The front section
assembled. For added
strength, | doubled
up the Perf Strips
oft he 6cha
frame and
tripled the front
and rear members.
The first section
of the chimney
needed to be
bolted to the
Circular Plate very securely
at this stage, because once installed as
roller in order to roll these part of the model there is no access to those
Plates so tightly. At this scale fasteners. The dome boiler cap is made up of a hub of the 1978 three -part
| need ed a nine -hole circumference . Road Wheel (p/n 187c) and a Dome (p/n B090) both sprayed red just for this
model. The Screwed R od supports at the front were cut to custom length.
Meccano Cord could have been used instead.

Rolling the 5% x 2v2
inch Flex Plates for
the chimney was a

challenge.

I had to reconfigure my plate

The driving wheels
attached and linked
to the piston rods,
which fortunately
turned out to be
pretty much in
alignment with
each other.
This was the
stage that |

i needed to
The cylinder ¥ — adjust the
assemblies ' height of the rear
could only be fastened to the boiler by a single bolt wheels, and lengthen
so | added an Angle Bracket to each side to help the Sprocket Chain.
support it. | reversed the bolts on the Angle Brackets Not an easy job with all
at the rear end of the boiler so that | could more this assembled!

easily close it up with a second 4 inch Circular Pla te. Page 9




The chimney sections were The Tender.

extended upwards one by one. The tender was begun by butting Flat Plates
The long Screwed Rods for the together. | don't like overlapping Flat
supports were cut to custom Plates or Angle Girders if it can be
length and held in place by avoided. A short Flat Girder
, O0Aerod Col59ah Again, ( and a Strip supports them

N\ Meccano Cord could have on the underside.

served the purpose. A couple of shorter Strips
could have been substituted
for the non -standard 6%z inch Strip

The inner walls of the tender were constructed
first. At this scale the tender should
have been 9 inches long overall,
and its wheels 3% inches
diameter, but prototypical
accu racy was just not
possible in this case in
Meccano! | extended

the tender to the more
practical 9% inches and used
the readily -available Spoked Wheels.

The Angle
Girders and
Narrow Strips
were added to
give the
impression of

t he o6ohef

The Flex Plates were
rolled to form the

cylindrical barrel, the framed
using a Flanged side panels of

Disc, part168a the tender.
as the template
for the curve. The wheel bearings
Narrow Angle for the tender
Brackets and were re -sprayed

Threaded Bosses in red just for

provided the Bolt the sake of

fixing points for the visual contrast.

end Discs. In the York

replica they are
black against the
yellow framework.

The completed tender. The fake coal is
made by gluing some gravel to a piece
of mounting board and spraying it all
black. | had made it for a previous
model (my 4 -2-2 Spinner) and,
surprisingly, it was just about the
correct dimensions to also fit here.

A simple
platform with
reversed bolts to
hold the barrel.

The completed barrel
with Angle Brackets at
the ends to
fix it to the
base of the
tender.
Ribbon
was used
to simulate
the holding
straps.
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