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has the works made from a piece of
+% in. copper tube and this is very satis-
factory. It is available from all model en-
gineering supply shops but if this proves
difficult it should be possible to get a
length of Bundy tubing from one of the
bigger garages or service centres. Thisis a
little bigger in diameter but you will only
need about 18 in. or so. The centre 10 in. or
thereabouts of whatever pipe you have
must now be softened by heating. If you
have it, a gas (or even a paraffin) blowlamp
is fine, if not then a domestig gas ring will
be hot enough to raise the tube to a dull
red heat — it can be done in sections. This
will soften it and after cooling (either by
plunging into cold water or just letting it
cool naturally, it doesn't matter which)

find a bar about # in. diameter — a wooden
spoon handle might do — and carefully
wrap three and a half turns round it as
shown in Fig. 8 bringing the two ends
together roughly parallel and of the same
length. They will be something likean inch
apart depending on the diameter of the
tube. And that is the engine! The coils are
necessary to provide a large enough hot
zone to allow the device to work. A simple
U seems to be satisfactory for % in.
diameter tube; the % in. diameter tube in
the Jetcraft launch requires five or tix
turns ona 1 in. mandrell. About three coils
as described seem about right for
- in. or % in. tubes.

A means of heating is now required and
this can be either a simple holder for a
piece of Meta, Esbit or Mamod solid fuel
or a small methylated spirit lamp. The
latter is in many ways preferable since it
will give a longer run but the solid fuel is
perhaps more convenient. Fig. 9a shows a
simple holder bent up from a small piece
of tinplate. If you are a good soft solderer
it is not too difficult to make a suitable
spirit burner. A convenient basis could be
a small tin, say 2 in. or so diameter which
would fit into the forward part of the hull.
This might have to be cut down to about
3 in. high with a new lid soldered on with
a filler hole and a cap. The burner tube
should be as long as possible to take the
flame well away from the fuel tank. The
tube should be well packed with cotton
wick, so adjusted to give a flame not more
than about 3 in. high. A suggested form
of such a burner is sketched in Fig. 9b.

Since we shall want some tin for the
floor and the deck house of the engine
room it might be worthwhile seeking out a
sizeable domestic can to be saved from
the dustbin. A stout pair of scissors (in the
absence of tinsnips) will soon produce a
useful sheet of material. The deck house
over the engine room is made from just
such a flattened sheet of tin (or aluminium
would be even better) cut out and bent up
as shown in Fig. 10. Holes should be
drilled (about % in. diameter) in the sides
before bending and a hole for the funnel
cut and filed to size in the roof. The funnel
can be an aluminium tube — perhaps a
tablet holder from the chemist will be
found of an appropriate size — and this
must be fastened to the roof. The amount
of heat generated should not be too much
but even so glues, or even soft solder if a
tin funnel is made, are not very satis-
factory at this point. It will be best to cut
tabs on the bottom of the funnel and
clip or rivet these to the roof to supple-
ment what should be a push fit on the
tube.
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experimenting in the bath. For the engine
to perform satisfactorily it is necessary for
the two tube ends to come out not more
than 1 in. below the waterline. So, fill the
bath, put the coiled pipe on board in
roughly the right position together with
the fuel holder, the rudder and a tin sheet
about 3 in. long to put the lamp on. Then
fit the superstructure and funnel and float
the vessel so as to determine the position
of the waterline — the balsa awning can
be ignored at this stage since it is so light.
Add any small pieces of lead that may be
necessary to get her trim right and mark
with some accuracy the waterline on her
stern. Equidistant from the centreline drill
two holes to fit the tubes at the angle
indicated to bring the coil high enough off
the bottom to get the lamp underneath.
These can then be set in with plenty of
epoxy so as to leave about ¥ in. of tube
sticking out at the back. Now the rudder
can be fitted and the top of the wire bent
over to form the tiller. Any fine
adjustments of trim can now be made to
get the tops of the tubes a fraction of an
inch below the water on her first trials.
And there is no reason why these should
not take place right away. First, however,
to be on the safe side fit the piece of
tinplate to make a ‘floor’ to the engine
room to protect the wood from the heat.
Put the fuel holder on it in place under-
neath the coil, mark the middle of the
sides and drive in four brads leaving
them standing proud by about % inch.

location into which the fuel holder can be
dropped. Next introduce a small amount
of water into the tube. One of the early
boats in my collection was sold complete
with a rubber pen filler for this job, the
instructions referred to it as a ‘super-
charger’, but it is just as effective to hold it
under the tap. Then light a small block of
fuel and place under the coil. After a few
moments this will heat up and a series of
bubbles will come out of the tube ends.
Suddenly the whole vessel will come to
life with a sort of shuddering series of
pops and gurgles and the jets will be in
action. She will move off at a dignified
pace and run until the fuel gives out.

When her first steam trials have been
satisfactorily completed the forward deck,
of § in balsa, can be glued into position.
Any seating desired can also be added to
increase her realism and the canopy of
balsa or thin card, as are the edges of the
awning, can be made and supported by
three wires cut from an old coathanger.
These are fitted into holes drilled through
the deck and into the stem block but be
careful not to go right through!

Daisy will well repay some pretty paint-
work — perhaps a pale cream above the
waterline, sea green below with a white
canopy and a red funnel. She is really at
home on an indoor pool but on calm days
outside she will be found an attractive and
a reliable boat which will attract a lot of
interest from those who do not know her
secret.
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Porsche Carrera — a body from Graupner

Mardave BRM electric

Best in Europe — PB International with
MacGregor radio. Latest has a PB
differential.

Put yournself in the drniverd amz‘./"h
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MODEL CAR RACING could well become -

one of our most popular modelling
hobbies as it happily combines both the
pleasure of building the model with the
very special thrill of actually controlling it
entirely throughout its run. This same
pleasure is, of course, also enjoyed in
both rlc aeromodelling and boating but
not | think with the same degree of really

'\ intimate contact. To put it in a nutshell

model car racing can be enjoyed with
much of the excitement but little of the
cost and none of the personal risk of full-
size motor racing.

It is now possible to produce in
miniature very nearly all the manoeuvres
of the full-size racing car, with fast
cornering, four-wheel drifts, massive
acceleration — only a racing motorcycle
can beat it up to 60 m.p.h.! — passing and
re-passing, pit stops for re-fuelling, team
events, endurance trials — a 24-hour, 500
mile record has been recently set up — in
fact you think of it, someone is doing it!
There has even been a steam powered car
on the track — shades of the veteran
White Steamer — though not exactly a
racing vehicle.

RADIO-C

This country is fortunate in having more
purpose-built racing circuits than any
other, thanks to the co-operation of many

) local authorities and big landowners who

have made land available; the rest has
been up to willing club members to build
their circuits by sheer hard work.
Organisation which is so essential to
provide a well assorted programme and to
establish sensible rules is handled by the
British Radio Car Association, a National
body which M.A.P. played an early part in
establishing with its inaugural race
meeting in 1971 and subsequent
discussions at Hemel Hempstead. There
is also a European body — EFRA, which
stands for European Federation of Radio-
controlled Automobiles to which nearly
every country in Europe belongs,
embracing some fourteen national bodies.
This enables international racing to take
place throughout the season with each
country holding its Grand Prix to which
member countries are invited, and a grand
European Championship taken in turn by
the various nations. Finally, World Cham-
pionships have been established, the first
was in California in 1977, the next will be in
Geneva next July.

But let us get down to the actual cars
and see how the beginner can make a
start.

The choices before you
There are two main racing divisions: §th
scale glow-plug powered cars which have
a capacity limit of .21 cu. in. (3.5 cc) and
¥ 1/12th scale electric powered cars which
again conform to an electric motor

capacity with a voltage limit of 7.2v (6
nicad cells). The glow-plug cars divide into
Sports/GT, the more popular class, and
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Formula 1 (like full-size Grand Prix cars).
Until the introduction of electric car racing
it was usual for racing to close down in the
winter months, except for one or two
hardy individuals, and then start again in
the spring. But the electrics have made it
an all the year round activity by the use of
halls, badminton courts, indeed any
indoor flat area of tennis court size to
provide room for a track of say, 150 ft. per
lap.

The glow-plugged #th scale cars are the
“kings of the raceway’ and so tend to
attract the beginner in the first place.
There is happily a whole range of
accessories and equipment at a wide price
band to suit nearly everybody. Simplest of
all to make, and cheapest to buy, is a
Mardave kit. This comprises a flat alloy
chassis plate on which a steering unit is
mounted at the front, and a stout pair of
plummer blocks hold the rear axle in place
at the back. The engine is located just
inboard of the axle and drives via a spur
gear with a ratio of around 4:1 to 5:1.

Drive is via a simple centrifugal clutch
which is set to engage when the throttle is
opened but will tick over without throwing

acting as a brake when slowed down. The
majority of electric cars have one signifi-
cant difference. They also have a reverse
gear! This can be very handy in backing a
car away from an obstacle, and certainly
saves a lot of marshalling duties during a
race.

For the simpler type of i.c. (internal
combustion) car a band brake system is
employed; the more expensive outfits
embody disc brakes — yes, disc brakes.
Coming even more into the full-size
picture, the latest development is to
install a working limited slip differential.
There is even some talk of gears.

Just to keep the picture of miniature car
against full-size, we must mention that
there is also stock car racing in §th scale.
This has proved a very much appreciated
variant on the theme for more lighthearted
operation. Cars here are robustly buiit like
full-size stox with a welded frame chassis,
nerf bars and over-ride bumpers fore and
aft. Drive is by belt rather than gears; no
brakes are fitted. A standard car is
maintained by a price limitation on both
car and engine employed. Skills are
determined by race successes and the

NTROLLED MODEL

AR RACIN

by
‘Dickie’ Laidlaw-Dickson

out its twin shoes to make contact on a
bell-housing surrounding it. Integral with
this is a medium weight flywheel, which is
knurled to enable operation of an electric
starter. (This starter is similar to those
used to start model aero engines but with
a hard rubbing ring instead of the spinner
engaging disc).

Wheels are made up of plain hubs,
usually of plastic, but for the more exotic
of alloy, plus rubber or neoprene tyres of
varying degrees of hardness which must
be glued on to them. This is most
important! Adhering these tyres is a sticky
job with Evo-Stik or similar contact glue,
after which they should be cleaned up and
balanced. Again, the lazy operator can buy
wheels and tyres “t and g" as the lists put
it or “trued and glued™.

Steering follows full-size practice to
some degree with Ackermann steering
embodied to enable the car to take its
bends without slip. According to the price
of the equipment bought this will vary
from the very simple but adequate to the
more elaborate linkage with ball and
socket ends for varying toe-in and other
adjustments dear to the car driver. But one
and all will contain a useful device called a
“servo saver’. This is an over-ride device
to protect the hard-worked radio servo
from burning out when trying to turn
round an immovable object or the like.

The set-up for a 1/12th scale electric car
follows much the same pattern but in a
smaller size. Drive is direct from the motor
via a spur gear and no clutch is needed
here, since the motor can be operated
fully from off to full speed, with the motor

novice starts with a “white top" car
progressing through to red — or for the
national champion a gold top. Stock car
racing requires a smaller area to race on,
less expense in maintaining the car, and a
somewhat more carefree approach to the
hobby.

Radio equipment

We have our car built and ready
mechanically. There remains the question
of its control. Simple two-channel radio
control equipment is all that is required. If
you have multi-channel gear already then
just use two channels only. A variety of
manufacturers can provide suitable sets,
Futaba is still the main supplier in this
field, but the choice is widened to include
MacGregor, Digiace, Sanwa, Skyleader,
MRC, Talisman, indeed any of the leading
makes. Desirable is that servos should be
strong, powerful, swift to respond to
signals.

The two servos, preferably waterproof if
used for outdoor racing, are installed, one
to operate steering and the other to do the
double job of throttle and brake. This is
achieved by a toggle linkage, so that
forward on the control stick gives throttle,
backward the brake, with a neutral in
between period. Futaba are alone in
providing a special set with a ‘“'steering
wheel" control instead of a stick. This is
not very popular in this country, most
drivers still use a stick, but it is the usual
thing in the U.S.A. Some drivers also fit a
trigger speed control like those used for
slot car racing — indeed it is the same
trigger suitably modified.

With an electric car the same radio
equipment is used. However, the more
sophisticated driver can fit a proportional
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Above — AMPS differential.

Right — Model Air Port team from Bristol.

speed control in place of a rheostat type
of speed regulator which is the standard
accessory. This will enable him to discard
one servo and set the price off against the
more expensive proportional control. A
battery for the receiver can also be
discarded by cutting into the 7.2 volt nicad
6-cells at a suitable point, or a voltage cut-

out can be fitted. All these are interesti :

variants for the electronically-minded. 4

Just as with boats or aircraft a number ~
of cars can be run simultaneously without
radio interference by using the allotted six
main frequencies. A further six, making
twelve in all, can be run by split
frequencies where the circuit is not
too large taking cars to the limit of their
radio range. There have been occasions
where, in Switzerland for example, the
Post Office has granted permission for a
temporary extension of waveband and as
many as fifteen cars have raced together
on a big occasion. Certainly in England
this seldom goes much above nine or ten
cars running together in such events as
team races over a three or four hour race,
or for the practice laps beforehand. Alas,
there is sometimes a degree of
interference which requires a regular
monitoring at meetings.

Making a start

If you are sufficiently enthused to make
a start here are the basic items you will
need. First: a kit of parts to make your first
car. You can make a scratch built-car, but
for a first effort settle on a kit. British kits
are well to the fore. Mardave is the
cheapest at £23.50 or you can go straight
away to the top level with a PB Inter-
national which will cost you £75. Both
provide the same items but the more
sophisticated nature of the PB will enab
you to go faster sooner. On the oth@@F

hand, if your needs are modest, posses-

sion of the lower-priced kit will enable you
to take part in limited-cost racing events
where no one will have more elaborate a
car than yours.

Then you will need a bodyshell for the
car. These are offered in a wide variety of
shapes for all the popular racing cars and
need only to be trimmed to shape and
painted. Price again varies, but be modest
at first and buy a cheap ABS body which is
tough and will take your first spills.

Your motor choice is limited to the
3.5 cc engines, starting with either a Veco
19 or 21, a HB21, an Irvine, or going up in

»
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performance, a SuperTigre X21, an OPS or

a K&B. They will require a heatsink to

keep the engine cool (HB, Irvine and

SuperTigre include heatsink in price) plus

3 a suitable silencer. Racing rules demand a
maximum noise output of 80dB at 10
metres so this is an essential. To keep
your engine in goed trim you should fit a
fuel filter between fuel tank and
arburettor and, equally important, an air
filter over the carb intake. You will be
racing in possibly dirty conditions and
half an hour's filterless running could
mean expensive replacements. :

Some kits include a fuel tank, which Typical clutchl/gear/flywheel. Phil Greeno's ‘breathed on’ World Cup
may be exactly what you want or you may winning PB.
wish to have something better. They come
in plastic, nylon and metal, some with
sumps, some without. In the same way
simple running can be improved by
pressurised fuel tanks via the silencer pot
... but this is for the more advanced.

Radio needs have already been men-
tioned — but do not forget the licence,
five years for just over £2 and no test
required.

If you are going electric needs are
somewhat simpler, just a car kit plus a 12
volt battery to make quick nicad re-
charges, and again the radio equipment.
Electric kits run from £37.50 upwards. Do
not necessarily feel you must have the
dearest . . . some of the |eading events
have been won with “out of the box"
moderately priced cars.

If you are already modelling in one way
or another you should be reasonably
equipped for all the tools you are likely to
need to make your model. ltems, some
already mentioned, that are extra will
include the electric starter. Even this you
can make yourself from a full-size car ex-

‘starter motor from a breaker's yard, plus

-

Sophisticated electric — the
Jerobee with Electrocraft proportional
speed control and Futaba radio.

he inevitable 12 volt battery. You can fill

your fuel tank from the can, but it is as
well to have a bulb type fuel filler which
just squirts it in. Then the usual field gear
of screwdrivers, pliers, spanners, nuts,
bolts, wire, tape, even string and spare
glow plugs, spare wheels and tyres to
change from medium to soft or vice versa
if track or weather conditions require it.
Again all this, but simpler for electric
racing.

Best in the USA — Associated latest model RC200. Note servo saver.
Where to go racing
The BRCA has circuits in many parts of Assorted R/C goodies from Ted Longshaw’s showroom.

the country, and their area representative
will tell you the nearest. Clubs are
springing up every month and apart from
the “'purpose built circuit” there are very
|| many occasional use tracks operating on

car parks in industrial estates or where the
noise of engines will not upset residents.
If there is no local club that your model
shop can recommend then start your own
club with a notice in the local newspaper
to get interested people together, and a
quiet canvass of local MP, councillors,
police, schools . . . it is easier than you
think.

R—

Where to join up

British Radio Car Association

ecretary: Tom Martin, 7 The Green,
: errington, Peterborough, PE4 6RT.

Radio Stock Car Association
Chairman: Dave Wragg, 1 Bignal Drive,
Leicester Forest East, Leicester.
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The Development of the
Railway Steam Locomotive )/

Martin Evans describes the background behind the famous locomotives,
some of which may still be seen today.

R

ROCKET

I_I I l

VERY FEW PEOPLE nowadays make the
mistake of thinking that George Stephen-
son “invented” the steam railway locomo-
tive. In actual fact, no one person could
claim this honour. But perhaps Richard
Trevithick came nearer to it than most. His
Penydaren engine of 1804 was certainly
the first steam locomotive to run on rails
and to haul a reasonable load.

The Penydaren engine utilised a
horizontal boiler having a single flue,
leading to a tall vertical chimney. A single
horizontal cylinder drove on to a short
transverse crankshaft, and this sported an
enormous flywheel and a gearwheel which
drove all four wheels through intermediate
gears. The wheels were flangeless, as the
primitive rail then in use was itself
flanged. In 1808, Trevithick took a locomo-
tive to London, setting up a circular track
near Euston Square, where he
demonstrated the power of steam to
unbelieving spectators. It is said that the
engine, which Trevithick named Catch Me
Who Can, reached a speed of 12 m.p.h.

Three years later, Blenkinsop and
Matthew Murray built a locomotive
somewhat similar to Trevithick’'s but
employing a racked drive, in which geared
wheels engaged pegs fitted in the line, so
that slipping was impossible, short of
something breaking. George Stephenson,
however, believed that given adequate
adhesive weight, a smooth flanged wheel,
working on an unflanged iron rail, would
prove successful and in his Blucher of
1814, he achieved the feat of hauling a
train weighing approximately 30 tons at
about 4 m.p.h. Unfortunately, Blucher had
insufficient boiler power for continuous
working.

54

Some controversy raged over who was
the first to use a proper blast pipe in the
steam locomotive. It was established that
Trevithick, in his Penydaren engine,
arranged for the steam to be ejected up
the chimney, but the exhaust pipe had no
contracting orifice, and it is not by any
means certain that the pipe was set
centrally in the chimney.

Hedley, when building his Puffing Billy

‘Rocket’ of Rainhill Trials fame

and Wylam Dilly arranged for the exhaust
steam from the two cylinders to be
combined into one pipe which passed into
the chimney. Perhaps the first of the early
steam engineers to fully realise the
importance of a proper blast pipe was
Timothy Hackworth with his Royal George
of 1827.

Meanwhile, the Stockton & Darlington
Railway was opening, and in September

The ‘Invicta’ was built in 1830 by Robert Stephenson for the Canterbury & Whitstable

Railway. Photographed by D. A. Whitbread.
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&n impression of Richard Trevithick's

Mr Whitbread’s photo of Invicta’s cylinder and cr
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osshead. The old locomotive is now iﬁ

the National Railway Museum, York, for renovation.

1825, Robert Stephenson's famous
Locomotion entered service, though not
without several teething troubles,
Locomotion was a very different design to
the earlier engines, Her wrought-iron
boiler, 10 ft. 4 in. long x 4 ft. diameter, had
a single flue 2 ft. diameter: at the front
end, the flue was continued upwards as a
chimney. There were two vertical
cylinders, 9%z in. x 24 in., the lower parts
of which were placed inside the boiler
barrel. Each cylinder was placed vertically
above the centre of a driving axle, its
connecting rods being attached to the
wheels. The piston rods drove through the
tops of the cylinders, and the two cross-
heads, which were guided by half-beam
parallel motions, extended across the top
of the boiler to form connections to four
long connecting rods, two on each side of
the locomotive.

A single eccentric was used for both
forward and backward gear. The main
eccentric rod was carried upwards to
operate the valve of the front cylinder,
while a second eccentric rod from the
same eccentric worked horizontally on to
a bell-crank to drive the valve of the rear
cylinder. Connected to the valve spindles

were two handles, by means of which the
driver could disengage the eccentric rods
from the valve levers, and move the latter
by hand to start or reverse the engine.

The wheels of Locomotion were 4 ft.
diameter and the axles worked in plain
cast-iron plummer blocks; there was no
springing. An interesting point was the
arrangements of cranks and coupling
rods. The cranks of each pair of wheels
being worked from one cylinder were
parallel to one another, but were placed at
90 deg. with those of the other pair of
wheels, the front cranks leading. Direct
outside coupling rods were used, the pins

Penydaren locomotive.

|

for the rear ends being in return cranks.
The coupling rod pins were spherical to
allow flexibility.

The boiler was probably designed for a
working pressure of 50 p.s.i.. and the
weight empty was about 63 tons. or in
working order about 8%z tons. The tender.
on four wheels. had wooden frames, with a
sheet iron water tank.

The original boiler of Locomotion
exploded in July 1828, after which Timothy
Hackworth rebuilt the engine with a new
boiler having a single large flue and two
return flues: later, a third boiler was fitted
with a single large flue. The engine
finished its regular service career in 1841.

Three other engines of the Locomaotion
type were built by Stephensons for the
S&D — Hope, Black Diamond and
Diligence, between November 1825 and
May 1826. A fifth locomotive was built for
the S&D by Robert Wilson of Gateshead:
this engine had four cylinders, but it
proved a complete failure and never
entered service, its boiler being used for
Hackworth's Royal George of 1827.

Improvements by Robert Stephenson

On his return from a visit to South
America in 1828, Robert Stephenson set
about improving the locomotives being
built at his Newcastle works. In his
Lancashire Witch, he used two cylinders
outside the boiler inclined at an angle of
about 39 deg. Crossheads and guide bars
were used. The four coupled wheels. all on
laminated springs. were 4 ft. diameter,
with wood spokes and iron tyres. The
cylinders were 9 in. x 24 in. The exhaust
passed through pipes into the chimney,
and originally, additional forced draught
was applied by bellows placed under the
tender and worked by eccentrics; but this
was later found to be unnecessary.

A very similar locomotive, America, was
supplied by Stephensons in 1828 to the
Delaware & Hudson Canal Co. in U.S.A.

Locomotive No. 7 on the Stockton &
Darlington was named Rocket, but should
not be confused with the more famous
and later Rocket of the Rainhill Trials. No.
7 was a six-coupled engine. It resembled
the Lancashire Witch in many details but

|
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A ‘Planet’ type locomotive of 1834
built by Robert Stephenson & Co.
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had a somewhat crude arrangement for eccentric, direct spring-loaded safety chimney and nearly of the same height.

expansive working by cut-off in the steam
pipe, by means of a mushroom valve
operated by a cam on the trailing axle.

The Rocket which took part in the Rain-
hill Trials had single driving wheels 4 ft.
8% in. dia., inclined cylinders 8 in. x 17 in.
The brass slide valves were worked by
loose eccentrics actuated from the driving
axle. To reverse the engine, the eccentric
rods were lifted out of gear and the valves
moved by hand. The boiler showed the
biggest improvement over previous
designs, having a copper firebox with
water spaces at sides, top and back, and
25 copper tubes of 3 in. dia. were fitted,
the boiler itself measuring 6 ft. long by
3ft.4in. dia.

The Royal George was a 0-6-0 engine
with a much bigger boiler than Locomo-
tion. The cylinders, 11 in. x 20 in., were
placed vertically above the boiler, one on
each side, and the pistons drove directly
through connecting rods to the rear
wheels. There were no guide bars, the
pistons being guided by parallel motion,
which worked a valve shaft on which two
loose eccentrics were fitted.

From these, both slide valves and
reversing were operated. The leading and
middle wheels were fitted with laminated
springing, but the driving wheels were
unsprung.

Other interesting features were a short
stroke feed pump operated by an

56

valves, and an arrangement whereby part
of the exhaust steam could be turned into
a cistern for heating the feed water. The
Royal George was also the first locomo-
tive to have a contracted orifice to the
blast pipe.

Actually, the Royal George was
preceded by a very interesting locomotive
built by Robert Stephenson in 1827. This
was the Experiment, Stockton & Darling-
ton No. 6. It was the first engine to have
two horizontal cylinders. They were placed
within the boiler with the back covers
almost flush with the fire end. The boiler
had a single flue and the fire-grate
consisted of water tubes, which could be
cleaned through a cast-iron box at the
back. At the front or chimney end, they
opened into a drum placed inside the flue,
which extended forward to the chimney.
The exhaust steam passed through the
boiler towards the chimney but before
being discharged into the atmosphere,
part of it passed through a feed-water
tank. Experiment was originally a 0-4-0,
but was rebuilt by Timothy Hackworth in
1830 as a 0-6-0.

There were two cast iron blast pipes
fixed inside the chimney; two safety
valves, one of which was padlocked to
prevent it being tampered with by drivers,
a water gauge fitted to one side of the
boiler at the back of the cylinder, and a
mercurial gauge fitted to one side of the

A brass water feed pump was driven by
the crosshead; it had mitre valves, the lift
of which was regulated by spiral springs.
Other peints in the design included
laminated springs for all wheels, spherical
driving crankpins and cast-iron axle-
guards.

Of the other contestants at Rainhill,
little need be said. Although very well
built, Timothy Hackworth's Sanspareil
suffered from the effect of vertical
cylinders and a very short wheelbase. It
had four-coupled wheels 4 ft. 6 in. dia,
with a wheelbase about 5 ft. 3 in. The
boiler was of the return flue type and there
was no framing, the axle bearings being
bolted directly to the boiler. The engine
was disqualified owing to non-fulfilment
of the conditions, being somewhat over-
weight and lacking springs.

Perseverance was damaged on its way
to Rainhill and took no part in the Trials.
Braithwaite & Ericsson's Novelty, which
relied on forced draught from a bellows,
made some fast runs, but had very little
pulling power. Before its runs had been
completed it was damaged by a blow-back
from the boiler and later a feed pipe broke.
The engine is, however, of interest in that
it was fitted with two vertical cylinders,
working on cranks at 90 deg. to one
another, the connect'ng rods being in a
horizontal position, connected by bell-
cranks.
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Later engines of Rocket type

With the success of the multi-tubular
boiler, further engines similar to the
Rocket were built in 1830. The first four
engines of the Meteor class had the
inclination of the cylinders much reduced,
and the boiler tubes were reduced in
diameter to 2 in., with their number
increased to 88 or 92, The final form of this

'.&design was seen in the Northumbrian

which was completed in August 1830. This
engine had a boiler with 132 tubes of
1§ in. diameter, but the most important
improvement was the provision of an
internal firebox. In this engine, we find the
first example of the modern locomotive
boiler. The Northumbrian had cylinders
11 in. x 16 in. and weighed 7 tons 7 cwt.
Like the two Phoenix engines built just
before, she had a proper smokebox.

In the years immediately following the
Rainhill Trials, there were three schools of
thought in locomotive design, headed by
Hackworth, Bury and Robert Stephenson
respectively. The first engine to have
horizontal inside cylinders and a crank-
axle was the Liverpool built by Bury and
Kennedy. This locomotive had 6 ft.
coupled wheels, then the largest in the
country, and 12 in. x 18 in. cylinders
inclined slightly upwards to allow the
piston rods to clear the leading axle.
Shortly after completion, the engine was
fitted with a multi-tubular boiler having
Bury's D-shaped firebox with
hemispherical top and casing. Liverpool

showed a considerable advance in
locomotive design.
Bury's Liverpool/ and Stephenson's

Planet (also of 1830) were the first engines
to have a true framing. The Planet
combined horizontal cylinders encased
within the smokebox, crank-axle, multi-
tubular boiler with firebox inside and a
frame which supported the boiler.

For goods traffic, Stephenson modified
the Planet of 1830 by making the wheels of
equal diameter and coupling them
together. Engines of this type such as the
Samson and Goliath with 14 in. x 16 in.
cylinders proved very successful. An
interesting feature of the Planet type
engines was the valve arrangement. Two
slide valves were used on the port face,
connected by a single valve spindle, the
idea being to shorten the steam passages
from the ports to the cylinders. It was
found, however, that this design increased
the wear in the valve gear and it was
accordingly abandoned.

An interesting development occurred in
1832, when a 2-2-0 engine built by
Rothwell, Hick & Rothwell of Bolton, and
named Pioneer, was fitted with a variable
blast pipe, which had an inverted cone in
the orifice. The amount of opening could
be controlled by the driver. No doubt the
device was somewhat primitive; neverthe-
less it showed that even in those early
days, engineers were beginning to under-
stand the importance of draughting.

Boiler construction varied a great deal
at this period. The copper tubes generally
used were found to wear out quickly,
through the effect of hard particles in the
last, and were dropped in favour of brass

errules at both ends. Firebox side stays

@ubes, which were usually fitted with steel

““were generally of copper, around 3 in.

dia., and threaded full length, being

riveted over on the ends. Feed pumps with
ball valves in the non-return valves were
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Last of the many. ‘Evening Star’, last steam loco made for B.R. Photo by courtesy of the

Oxford Publishing Co.

introduced in 1834; the pumps were
either driven by eccentrics or from the
crossheads.

The locomotive bogie, or four wheel
truck, was originally patented by William
Chapman in 1812. At first, no side play
was allowed, the truck pivoting on a
central pin. Bogie l|ocomotives were
exported to U.S.A. by Stephensons and
Tayleur & Co. in 1833.

George Forrester of Liverpool was the
first to use horizontal cylinders outside
the frames. Three locomotives with this
arrangement were built for the Dublin &
Kingstown Railway and one for the
Liverpool & Manchester in 1834, and later
further similar engines for the London &
Greenwich. Outside plate frames and
bearings were used. The valve gear of
Forrester's engines were also the first to
use four fixed eccentrics.

Broad-gauge engines

The first engines delivered to the Great
Western Railway, which was opened to
traffic in 1838, were a very mixed lot,
mainly quite unsuitable; more than one
was originally supplied with driving
wheels no less than 10 ft. dia.! The only
successful early G.W.R. engines were the
North Star and Morning Star, built by
Stephensons. The former was really built
for the New Orleans Railway, U.S.A., but
was altered to suit the 7 ft. gauge "‘Brunel"
line. North Star had 7 ft. driving wheels
and a boiler measuring 8 ft. 6 in. by 4 ft.
dia., and the 2-2-2 wheel arrangement. The
engine was very successful. It was rebuilt
with larger boiler and cylinders in 1854 and
then worked until 1870.

When Daniel Gooch took over the
locomotive department, he based his first
designs on the North Star but enlarged
most of the dimensions; he was the first
locomotive engineer to attempt some
form of standardisation. The peculiar type
of sandwich frames originated by
Stephenson was adopted by Gooch and
used right up to 1865. At first, ash was
used, between the iron flitch plates, but
this gave way to oak and eventually to
teak, as it was found that acid in the first
two types of wood tended to cause cor-
rosion. The use of sandwich frames on the
G.W.R. was probably due to the hardness
of the 7 ft. road, as they were allowed a
certain amount of give not possible with
thick iron or steel frames. For the same
reason, the G.W. tended to use longer
springs than other companies.

Gooch's broad-gauge engines of the
1846-50 period were well ahead of those of
other lines. His lron Duke type, of which
22 were built at Swindon in 1847-51, were
quite large 4-2-2's with 8 ft. dia. driving
wheels. The cylinders were 18 in. x 24 in.,
the working pressure originally 100, later

increased to 120 p.s.i. The boilers had no
less than 1767—1790 sqg. ft. of heating
surface, with a grate area of 21.6 sq. ft.

Mention should also be made of the
“long-boiler” type of locomotive,
introduced by Stephensons in 1841. The
idea behind this was to obtain greater
boiler power while at the same time
obtaining a low centre of gravity, which
was thought essential at the time. Some
2-4-0 goods and mixed traffic engines
were also built with the long boiler. In
some cases, the firebox was arranged
behind the axle of the single pair of driving
wheels, allowing the outside cylinders to
be placed well back.

The long boiler passenger engines were
not a great success; although the boilers
were certainly more efficient thermally,
the engines proved unsteady while the
long barrel necessitated short fireboxes
and restricted grate areas. On the Eastern
Counties Railway, better balancing,
introduced by Fernihough, improved the
long boiler engines. The type was well
received in France, and many more were in
service there up to about 1873.

One of the most important improve-
ments in locomotive design occurred
with the introduction of the link valve
gear, now known as the Stephenson
link gear. Using two fixed eccentrics on
the driving axle, with a link having a curved
slot, this gear was first used on one of
Stephenson’s long boiler goods engines
in 1842. Although always called the “Ste-
phenson'' gear, it was really due to two
employees of the Company, Messrs.
Williams and Howe. Isaac Dodds'
“wedge' motion was patented in 1839 and
applied to engines on the North Midland
Railway in 1842. At first, Dodds used the
wedge eccentric for reversing only, a
second eccentric with expansion valve
being added. Later modifications enabled
the wedge motion to be used also as an
expansion gear and a single eccentric was
employed provided with a double wedge.
When the wedge was moved by levers
along a square section of the axle, it
acted upon corresponding inclines inside
the eccentric sheave, so that the latter
was moved transversely across the axle.
The gear as improved by Henry Dubs was
fitted to a number of engines built by the
Vulcan Foundry in 1852-5. The gear was
simple but had the defect that the wedges
sometimes seized and rendered the gear
immovable.

The Gooch stationary link motion
appeared in 1843 and was used on the
G.W.R. broad gauge engines for many
years; it was also adopted by John V.
Gooch on the L.SW.R., by R. Sinclair on
the Great Eastern for a short time, and on
a few Caledonian engines in 1875.

To be continued.
57



Modelling at your
L eiure ’...

Tho:
with
to ti
Alth
walk
SOCi

Te

/ .Bnng and operate your e

disp

y Y -5- u own models on a gaid

e=s=7\ ONE WEEK HOLIDAY . %
"‘"-"""""" ”/‘.‘ for the family ne

MAY 5th to 11th 1979 even
Including 7th May Bank Holiday dies:

Features include: IPLIIE
* Scale Boats * Electric and Steam * Power Boats * flyin
Electric and Power, 3%2cc Maximum * Slope Soaring * of
R/C Sport Power * Electric and I.C. R/C Cars * Live unde
. . 7~ Steam Models * War Games * Film Shows * Talks * reso
Expert Instruction * Trade Stands & Bu
f Competitions * Excursions * SWOP SHOP greg
regu
AII at PRIMROSE VALLEY — YORKSHIRE's leading Self-catering entertainment centre right club
next to miles and miles of sandy beach organised in conjunction with ;’L‘;‘;
@ MODEL & AL!JED PUB!JCA TIONS LTD. vent
Primrose Valley specially SUPER LUXURY CARAVANS g, .
selected by MLA.P. for its first * gﬁ erthl with sﬁ;}rpvfrs _ | ?
peg s * exclusive or up to six people "
r.zte facilities for modellers « Minimu length 28 #t, for ¢
+ Fine 2% acre boating lake - neec
= Radio Control Aircraft power « Free hOt water, T-V-, Fridge, case
?\;;ddS?grm%Sitqs Ry electricity for lighting T
* odel Car Circuits ectric an * 3
* War Gamers Headquarters Internal flush W.C. unini
: * Moddlles Eépseﬁgrkshop MAIN SERVICE CARAVANS In
!T SALL THEREA T * Li\,-e stean? track . * E38 exc|u5ive VAT T_ezf
PRIMROSE VALLEY All conveniently situated » All are 6 berth and at least 25 ft. long Thus
) g g within Primrose Valley Servi include T.V.. Frid
» Miles and miles of glorious sandy beach! At nearby Reighton Sands (2 miles away) isthe ~ * e IR N SO, exter
+ Bands! » Cabarets! magnificent cliff site for slope soaring enthusiasts electricity for lighting, etc. engir
« Variety and children’s shows! and R/C powered aeroplane modellers. » Cold water, internal flush W.C. Socie
» Choice of Bars! « Shopping parade! Africe
» Restaurant! « Fish 'n’ Chips! on at
» Roller and speed skating! » Skateboard rink! For full details and Reservation / annua
» Adventure playground! Form fill in the coupon and send “ Start o
+ Indoor heated swimming pool! « Disco! to Primrose Valley Holiday // .
Stay in our superb 3 bedroom chalets, Estate, Filey, Yorks. or 7 g\\\”\ ;
complete with TV, or our famous caravans phone: Scarborough 258
s x : (0723) 512297 or &
with all mains services. (0442) 51244 /7 &
Now that’s what we call entertainment! : // A
/ Q\o“e’
7 ;A
v
Vil e
/
7>
//&q %
LUXURY CHALETS //&@" 3
» £44 exclusive VAT /<@ o
» Sleep up to six people & T &P
» 3 separate bedrooms 4 Q@ @

58

* Lounge, bathroom, kitchen
* T.V. & Fridge

Model Mechanics, February 1979

Mode




I\ W

[ -
Those of you who read Model Engineer will be already familiar
with our Club Chat pages. They are written using information sent
to the magazine by club secretaries or from personal visits, etc.
Although there are individualists in model engineering as with all
walks of life it is fair comment to say that the model engineering
societies are the hub of the hobby's activities.

Take any form of modelling activity — a locomotive needs a
track, a boat needs water, an aeroplane a flying field. These of
course are functional models — not the static ones built for
display only. Few of us have the resources of a track in the back
garden, or permission to use private water or fields. A club can
usually provide all three and the negotiating strength of a res-
ponsible body. Many a model maker is today enjoying the fruits of

\ his labours as a result of his club’s influence.

e e e

It is only natural that in a model engineering society the bias of
" models is towards steam power and of this a very high
proportion is devoted to locomotives and traction engines. True,
‘even among the loco enthusiasts there are those that prefer the
‘diesel-electric power or straightforward petrol-engine propulsion.
This only adds to the versatility of the individual. But the larger
clubs also have sections for the boating enthusiast, racing cars,
flying model aircraft — even small gauge railways. And because
of the space available, far more ambitious projects may be
undertaken than if the builders were to depend on their own
fesources.

But apart from the facilities a club may offer, perhaps the
greatest benefit comes from the social life. Most clubs hold
regular meetings — some in schools, some have their own
clubhouse, some even prefer the atmosphere and added
incentives of the ‘local’. And when the weather permits — and
even when it is anti-social — the members congregate at whatever
venue they choose to operate their models. Often the land used by

:lub is granted by the local council and certain conditions
} to be met. Mostly these amount to a minimum number of
days during which the general public are admitted and entertained
for a small fee. As the club funds benefit from this urgently
needed wealth, there are seldom complaints about this. In any
case it is human nature to want our models, built with loving care
over a period of, perhaps, several years, to be admired by the
uninitiated public.

In addition to these ‘Open Days', clubs hold their own private
meetings — often at night with the added attraction of a barbeque
— and invitation days when other clubs are welcome to attend.
Thus the circle of friendship within this wonderful hobby is
extended to cover every part of the world where model
engineering is practised. At Guildford Model Engineering
Society's Stoke Park track last July visitors came from South
Africa, Australia, Holland and many other countries just to be in
on an international meeting. This particular event was the
annual International Model Locomotive Efficiency Competition

Start of something big — Canterbury Club’s track.
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(IMLEC) which was followed a week later by Guildford's own
Model Engineering Exhibition. The IMLEC event — 1978 was the
tenth — requires that a locomotive is driven with a certain load for
a given length of. time, usually 30 minutes. A dynamometer car
measures the loco’s performance and the amount of coal used is
considered in the final efficiency figure. The loco — and driver of
course — having the highest efficiency, generally around two per
cent, is the winner. Model and Allied Publications Limited
sponsor this event and award the prizes. The 1979 event at
Bristol will be held over two days for the first time ever and a
good week-end is to be expected.

Big gauge track at Castledare, Australia.

There is also the question of insurance. Wherever and whenever
a model is operating in a public place there is a risk, however
slight, of someone having a mishap, a model being damaged, or
possibly stolen. Insurance against these risks costs little and if
taken out through a club often costs even less. In the south, the
Southern Federation of Model Engineering Societies has over 70
clubs in affiliation — and arranges insurance for a few pence a
year. In the north there is the Northern Association of Model
Engineers. Both these bodies arrange their own high class rallies
and exhibitions.

In the past two years a new meaning has been put on club
activities and the opportunity has arisen to enable all those
interested in model making to meet with others in the more
relaxing atmosphere of a holiday site. In 1977 and 1978, Pontin’s in
conjunction with Model and Allied Publications, held Festivals at
Brean Sands and Southport, laying on all the facilities which each
branch of the hobby requires. 1979 will offer the enthusiast yet
more venues with Model and Allied Publications arranging a
week's holiday for model makers at Primrose Valley, Filey, from 5
May. The site is self catering in chalet and caravan accom-
modation, but for the operation of all models, facilities are
provided.

These, then, are the clubs. A place to go for comradeship,
friendly chat on a winter's evening, or a hive of model activity
when the season is right. And each month Model Mechanics will
be carrying information about them, their meetings, visits, future
engagements — the sort of information of interest to other club
members or the individual who would like to sample club
hospitality before he joins. All will be made welcome.
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Model Club Stands
Lectures and Films
TradeStands |
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ROAD & RAIL

330 Marsh Lane, Erdington,
Birmingham B236JD
[ Phone 021-382 3481

Hornby service, spares & repairs.
Mainline, Lima, Airfix, Romford,
Ratio, Peco, Hammant & Morgan
Ks kits. Badger Airbrushes,
Building kits, Brick Papers, Linka
kits, Scenic materials. A/so, LGB
loco’s, rolling stock & track.

Access & Barclaycard

Open every day except
Sunday 9.30-6.30 p.m.
Car park

outside shop. M6

S South
SPAGHETTI JUNCTION

24 hour Mail order service ring 021-373 5945

SAVE UP T0 30%

AND UP TO 70%
FROM OUR SPECIAL OFFER LIST

Good quality Engineers tools and Industrial Supplies
off the shelf.
Send 9p stamp for your copy of our large
44 PAGE ILLUSTRATED AND PRICED 1979 CATALOGUE
Over 1600 items and 270 illustrations.

Overseas please send three International Coupons
or one Dollar

USE YOUR CREDIT CARD,
BARCLAYCARD (VISA) OR
ACCESS. CHARGE BY
MAIL OR BY PHONE

AKRON TOOL SUPPLY CO.

(DEPT. MM) 69 NIGHTINGALE LANE, WANSTEAD
LONDON, E112EY
Telephone: 01-530 4405/ 4660

Shop Hours: M-F9—5.30; Sat. 9.30—12.30

®LXPO DRILLS
ﬂlemtonlstlutdna man-sized job!

Real power, real versatility,
real safety — compact,
easy-to-use British made
Expo 12-volt drills give you
top performance at minimum
cost for model making,
electronics, lapidary, prototype
development or small-scale
production.

B

Home & Export
[ Trade enquiries
0% welcome

"--_':Q‘

-_#

GET EXPO POWER AT EXPO PRICES!
Basic Titan drill (torque 350g/cm) £9.79
Basic Reliant drill (torque 35g/cm) £6.34

Drill kits (basic drill plus selection of from £8.25
__tools and accessories) to £42.85

All metal drill stand (convertible for use as lathe) £11.66
Prices exclude VAT and post and packing

Ask your local dealer for full details of the complete Expo
range of power tools and accessories or write direct to
the manufacturers.

KPO ExPO (DRILLS)LTD

Unit 10, Sustanum Works, Titchfield, Hants.
Telephone: 03294-41752

“Transformer rectifier units from £9.40

World Patents Pending

FOR THAT EXTRA HAND IN
YOUR WORKSHOP OR HOME

Ideal for clamping any material, metal, wood, plastic,
laminates, card, paper, fabrics, etc.

Snap on snap off clamps and universal
applicator.

Use them when you need that extra hand to do
modelmaking, gluing, riveting and drilling.

GENASCO  £9.80incl. pp

Gerald Sadler, GENASCO. Inquiries to the Maryland Plant, 1/7
Forest Lane, Stratford, London 15. Telephone 01 534 6055/1160
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The LINSAW will cut materials ' MODELCRAFT
other saws won't even 5 CROSS ST., BLABY
scratch LEICS., ENGLAND
HARDENED & HIGH SPEED STEEL HI SPEED Tel: 771337
® TUNGSTEN e STELLITE ¢ SHOP OPEN: 9-6 Mon-Sat. Closed all day Wednesdays
GLASS * PORCELAIN * 21 EEL 4
MASONRY n
FITS STANDARD HACKSAW FRAME " FANTASTIC 4
T blad s VALUE
his sawblade enables precise, intricate

; ide ra a5 6 volt to 12 volt
:::: Lnalad :er:: I;Vl:gfe'dmnaglgri:;sf@rﬁils TUNGSTEN motors, 10 pole
is an invalu_able and long lasting ‘0% armature. Self
:}c:‘ci»llc:‘:{r engineer, D.1.Y. and &Q’ alig ning :

: e A endbearings.
PLEASE NOTE Weare QS' Thermal cut
stockists of the ASBO Vel out,
S £ rovérsibl.
GLASS, porcelain o) 3mm output
steel, etc, Ask O f
for our full list & ‘ shaft,
and brochure. PORCELAIN ! / overall length,
10 blade ) 4, b
£3.98 diameter 2",
::E.I;Lade Normal
inc. VAT - amperage on
& Post i load 5 amps.

Ideal quality
motor for larger
GLASS boats, etc.
LABSCIENCE TECHNICAL SERVICES, 20 Ash Hayes Road £3.50
Nailsea, Avon. Tel: Nailsea 2866 Bristol 292966 p&'p 45p
{_'MM' SEND...... BLADE/S PLEASE TICK }
‘ MESIMBS a0 i b o R s i s i iy I
e K s n s R Y SR B ek I We have comprehensive stocks of Radio Controlled Cars,
| ------------- T B o P e TP R P | both I/C and Electric. Scale Boats, fittings and accessories
and Stuart Turner, Wilesco, and Unit Steam Engines, in
| PO/CHEQUE ENCLOSEDE.. B et as el Castings, Machined Castings and Finished Engines.
I LABSCIENCE TECHNICAL Sziui\éll:is 28 Ash Hayes Road I
Wiyl sion Gl - STUART TURNER CATALOGUE 60p INCL. P&P.

———— — — i ——————————— —

TRACY TOOLS LTD.
58 London Road, Kingston, Surrey  Tel: (01) 546-9723
SHOW BARGAIN SETS on stand 1 at the Model Engineer Exhibition
(NEW TOOLS — UK OR USA MAKE)
Set No.

1. 33sizes. Taps, from 2mm to 18mm (list £31.50) . 3 £10

2. bB3sizes. H.S.S. long series drills (number sizes) (hst £27) . £9

3. B4 sizes. H.S.S. stub drills (for rigid drilling) number sizes (list £11. 20) £5

4. 8small carbide tipped lathe tools (list £12) it f4

5. 6H.S.S. countersinks 3/32to %2 (Iast£17) o £5

6. 8H.S.S. various convex cutters, 2% " o/d (list E‘IIO) £15

7. 9various 6’ files (list£11) ... £5

8. 6 various 4’ files (list £7.50) .. f4

9. 6H.S.S. hole deburring cutters 5/64" to %" (Ilst £18) . £5

10. 0-9 BA tap and die set (as advertised) + 0-6 BA I/hand (list £21) e £8

11. 25small taps, No. 1to %" UNC, UNF, & A.S. model eng. thread (llst£19 60) £6
12. 21 small dies, up to %“ UNC, UNF, &A S. model eng. thread (list £20) £7
13. 23 hand and taper pin remers from 1" diameter (list £61) ) £10

PLUS MANY OTHER BARGAIN SETS
FREE GIFT — VALUE £5 — ON ALL PURCHASES OVER £5

WALK AROUND OUR BARGAIN TOOL SHOP WHILST IN LONDON. SOME DISCONTINUED ITEMS
AT UP TO 75% OFF LIST PRICES (FIVE MINUTES KINGSTON STATION OR PUBLIC CAR PARK
AT REAR OF SHOP).
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G. & W. Machine Tools Ltd

FELMINGHAM, NORTH WALSHAM,
NORFOLK
Tel: Aylsham (026373) 2661/2
THE MODERN COMPANY WITH THE OLD FASHIONED SERVICE

- Large stocks of New and Used Machine Tools
await your inspection

Lathes

New Colchester Bantam 800 Lathe c/with std. equip. .. .. £1823
New Boxford M.E. 10 Lathe c/with std. equip. ......... £680
New Myford M.L. 7RB c/with std. equip............... £662
New EmcoUnimat3lathe............cccvineniieanns £140
Used Harrison 7" x 60" Gap Bed Lathe with equip. ...... £775
Used Colchester Master 68 x 30" Lathe with equip....... £650
New Rodney Mk 11 Woodturning Lathe............... £180
Used Rodney Mk 11 Woodturning Lathe............... £150
Milling Machines

Used Hardinge c/with Vert. head 26" x6%" table....... £325
Used Beaver A 30 Int. Turret Mill, 28" x 6" table......... £1200

Used Centec 2B c/with swiv. vert. head, 5" x 26" table .. £525
Used Shaftesbury Vert. Mill, 7" x23" table............. £450

Saws

New Benchmaster Fret Saw withblades............... £49
New Astra Mercury 1 phase Portable Saw ............. £137
New Kennedy3%' Cap.1phase Hacksaw ............ £277
New Kennedy 23" Cap. 1 phase Hacksaw ............. £129
Grinders

New Whitecote 1 phase 6" Double Ended Bench Grinder..  £40
New Whitecote 1 Phase 8" Double Ended Bench Grinder . £66
New Whitecote 1 phase 10" Double Ended Bench Grinder. £120

Miscellaneous
Used Cabinets2' 5" wide x5’ 8" high x 2’ deep —

100 trayspercabinet..........ooovieiiinnnn each £40
Used WoodenWorkBenches.............coeuu.. each £7
Used KoppBandFiler...........ooviiuirnenannienens £35

VAT Extra
FULL STOCK LIST ON REQUEST

YOU COULD DO IT — IF YOU COULD SEE IT

And you CAN see with . . .
THE VERSATOR BINOCULAR MAGNIFIER

» Headband mounting leaves both hands free.

Fully adjustable for position and angle.

Can be swung up when not in use and is instantly

available when required.

Prismatic lenses relieve the eyes of strain and enable

the finest work to be done over long periods.

Overseas Air Mail at no extra charge.

Can be used with glasses.

PRESENT USERS include surgeons, engineers, model

£1 4 s 95 makers, horologists, etc.

(i & :‘ THE VERSATOR is supplied to Universities, Technical
inc. pap. Colleges Government Departments, Research Estab-

| lishments and leading firms in industry.
14days Approval CWO | pa e ENQUIRES INVITED

LY

.

-

Send for list of other
Optical Aids

. FM), 3
Mason & Gantlett Ltd. “Neisnx Tt oacmor

BLACKGATES Model Engineering
ENGINEERING  Supplies

Our shop is one of the few catering solely for the model
engineer. The retail counter is open Monday to Saturday
every week and we have a world-wide mail order service.
We stock a large range of materials, copper, brass, steel,
stainless steel, etc. Also, MAP drawings, castings, ‘Jubilee’
range of boiler fittings, taps and dies, paint, tools, ‘Sievert’
equipment, Stuart Turner models, machine tools by ‘Myford’,
‘Boxford’, and ‘Fobco’, ‘Arrand’ Engineering products and
many mare.

Full details of our range in our 1979 catalogue.

40p post paid U.K. 70p post paid Overseas.

BLACKGATES ENGINEERING, 209 Wakefield Road, Drighlington

Bradford BD11 1EB Tel: Drighlington 853652
All prices plus VAT and postage (STD 0532)

@ CARTCRAFT” PLANS and WHEELS PACKS

-authentic designs which you can construct
without special equipment

“Cartcraft’” packs consist of
clear V'oth scale plans, with
full instructions and a set of

f moulded composition
— s [ wheels. Coal trolley as illus-
trated — 4 sheets of plans,

with 4 3%z inch wheels, £4inc.
al postage.
. X253 3 i) S lllustrated catalogue

e of plans, books etc.,
= "~ 25p, or $1 by
s == AirMailto U.s.A.

THARRING
N & i o g

JOHN THOMPSON, 1 FIELDWAY, FLEET, HANTS

NOW AVAILABLE — MODEL MECHANICS POWER
UNIT KIT — REF. PE 530 K. 240v. AC input,
8v. 200 mA out. Stabilised. £2.45 pp50p extra

Send S.A.E. for lllustrated Leaflet on our range of
Electronic Model Railway Controllers.

Also: Details of our Integrated Circuit Photographic
Enlarger Timer, PE 131, our Darkroom One
Second Pulse Flasher, PE 123, and for quick
checking of capacitors, our PE 442 direct reading
Capacitor Checker 100 pF — 10 mF, at only
£24.95 post free.

AG ELECTRONICS LTD

HAYFORD WAY, STAVELEY, DERBYS: 0246 87—3086/7

120/122 DRAKE STREET - ROCHDALE - LANCS.
Telephone: Rochdale 45657

Shop Hours: Mon., Thurs. 9.30—5.30; Fri. 9.30—7.30;
Sat. 9.30—5.00

Model Engineer Supplies

Brass, copper and steel in sheet section, rounds, squares, hexagons and tube. Phosphur
bronze, stainless steel and nickel silver. Screws, nuts, washers, rivets, tools, boiler
banding, "4 round beadings. Lubricants and adhesives, solders and fluxes. Stockists of
Stuart Turner castings and fittings, Myford lathes and accessories and agents for Boxford.
“N', ‘00" and ‘0" gauge model railway equipment.

" LOCOMOTIVE AND TRACTION ENGINE CASTINGS
3 Gauic 5" Gauge 744" Gauge 1" Scale
ROB RO SPEE HOLMSIDE Traction
DORIS SIMPLEX “ngine
VIRGINIA PANSY MINNIE
TICH TORQUAY
JUBILEE TITFIELD
THUNDERBOLT
NIGEL GRESLEY CASTINGS TO BE AVAILABLE
MABEL FOR THE NEW ENTERPRISE §°
L MAID OF KENT AND COLUMBIA 34" as the
THUNDERBOLT SPRINGBOK design progresses.
MAISIE METRO
EVENING STAR LMS FURY & SCOT
SUPER CLAUD Castings can also be supplied
BRITANNIA 1o your awn patterns.

KING
CATALOGUE 60p
MAIL ORDER BY RETURN OVERSEAS £1.00
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Readers’

New Years Offers

- Super Bargams,

especially for our readers g

MINI BINATONE/ / TRAVELLING i
(L,’% TAPE RECORDER/J J/ ALARM S i
% DICTAPHONE/ / cLOCK
}i"ﬁ%\ Liquid Crystal

) alarm digital
clock with back-
light and snooze
feature. Satin finish
aluminium case with
Leatherette carry
pouch.

Normal price £29.95
Our special price £17.95

Take notes, record
conversation,
dictate to your
Secretary. Takes
156 minutes each-
side tapes.

Normal price £35.00
Our special price £25.00

GAME

Play Tennis, Hockey,
Squash — or just
practice by yourself
Adjustments for
speed of ball, angle of
return, bat size, both
manual and automatic
service facility. Also target
practice with gun.

Normal price £22.95
Our special price £13.95

Clock radio

AM/FM.

L.C.D. clock.
Wake to music.
Wake to alarm.
Snooze facility.
Go to sleep
with music.
Earphones.

Normal price £30.00
Our special price £23.00

ELECTRONIC K.G.L. / / ELECTRONIC
QUARTZ WATCH / / HANIMEX
Electronic watch with five ALARM CLOCK

functions. Continuous display of ;
hours and minutes, push once Mains operated
and get the date (American. L.E.D. electronic
"~ alarm clock.

style}. Batteries life
well in excess of '8 minute snooze feature.
‘one year. Large L.E.D. display with
et ‘with bright/dim modes
s/ § 4 control. 24 hour alarm with
om'off control,

price Normal price £13.00
£8.954 J Our special price £9.95

M Please supply the following
Super Bargain items:
[ MINI BINATONE [ COLOURTV
' TAPE RECORDER GAME

DICTAPHONE
[J K.G.L. ELECTRONIC
& ravene QUARTZ
ALARM WATCH
CLOCK
] HANIMEX
CJ L.C.D.CLOCK ELECTRONIC N.8. (i) Please make cheques, etc., payable to Model & Allied Publications Ltd
’ gﬂi"“%w”“ ALARM CLOCK (5] Allow 21 dave for delivery..
‘ (i} Goods found to be faulty will be replaced immediately.

Wy e Y KT NS R Y AR (Y ARy O35 Y R e e .

INModel & Allied Publications Ltd e

Dept. EO, 13/35 Bridge Street, Hemel Hempstead, Herts. HP1 1EE. Tel: (0442) 41221
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r/c MODEL CARS SHOPMATE® 2620A VARIABLE SPEED/FULL TORQUE
e o DRILL PRESS

reviews Associated RCI2E and new
BI’IIIISh kit Spectron; SG Futura Bench mount or carry to job for precision drilling. E64 95
Ftewmv_; {u_II report of European Exclusive features: inc. VAT
Championships at  Lilford Park; + Completely portable! Li hmulgll)'nandeasy 10 and

Fiesta Stock Car Meeting at Worth- carryl Can be mounted o workbench or used
? i free standing. carriage

@

ing; Scratch built Stock Car Special;

+ Drills, sands, reams, bores and grinds with accurac
i §| St. Annes 3-hour Team Race for * Durable gear driven, Hequlresn% time r.onsumlng &
. Electrics; Stock Car Topics; Shopping Around allﬂnmsnt No pulleys or belts to wear out,
i Trade News; Club and Track Review; Letters. In * torque feedbackcncuurdevelops and halds full
fact a real good mixture. The magazine that is all e at all speeds
about R/C cars: A5 size (8% x 5%’) 56 pages L s;gew?gggfgpﬂq;;;gg'gf'gzzg'"keof' Easiyan unti
8 printed on good quality paper, lots of pictures. It * Precision drilling accu,a‘:;v
costs 50p a copy plus 10p postage. Annual sub (six * High impact plastic housing.
issues — one every other month) £3.50 UK & SPECIFICATIONS: Capacity 3/8° Steel, % Wood
| Europe. Some copies also available of Issue No. 1 Drilling depth 0 to 2 9/16", Input Watts 310, 1.4 A"ﬂﬁﬁ-
which is of special interest and value to newcomers 0.13 hp [Maximum Motor Output); 700-2,000 rpm; Net
setting out the R/C model car options, price 50p plus Weight 13% Ib. PLEASE WRITE FOR
| 10p post: or No. 8 Issue plus No. 1 £1.15p in all. * Supplied with Tilt Table. FREE LEAFLET
COLIN M. GRANTLTD
L-D EDITORIAL & TECHNICAL SERVICES LTD., 33 BALMORE ROAD, GLASGOW G22 6RJ

PO BOX 30 HEMEL HEMPSTEAD HP1 1NL

Save up to 75% off engineers tooling. Ew MMIE‘ﬁR
Send S.A.E. for Bargain Lists of Special H £575

Offers on —
Drils, Taps, Dies. Chasers, Files ALPINE
Slitting Saws, En ills, Side and Face
Clelnrg H.S.S. Tools, Silver Steel, VERTIOAL

MODELLO

Chuch Vices, Hach Vearniers,
Micrometers, Swlss Files, Carbide Tips, H ILLI NG SFAND
Gauge Steel, Grinders, Magnet Holders,
Rotary Tables, Woodruff and Dovetail MAJOR
I. Cutters. & SOLID
[ CALL AND LOOK AROUND OUR NEW LARGE .
SHOWRODOMS — 1000's OF BARGAINS MINOR Head Swivels METAL Base  Swings
360° CONSTRUCTION 180°
| MODEL MAJOR MINOR THROUGHOUT
Drilling capacity 30mm 1% 20mm &%
Full-back cutter capacity 3 2% v
End mill capacity ¥ 13mm % yford and anfoL £7-50
Swing 420mm  16%° | 348mm 131" arv and Usﬁd Lat plus 50p p&p
Max. distance spindle nose ta table| 370mm  14%° | 320mm 12§ lers and Drillers
Spindle japer M.TND. 3 M.T.NO.3 GRAHAM ENGINEERING -
Spindle stroke 130mm 5 100mm 3+ LTD Frederlck F De"
Diameter of spindle sleeve 76mm 3" B2mm 244 Alpine House, Roebuck Lane, 50 Syon Park Gardens, Osterley, TW7 S5ND.
Head swivel 360° 360° West Bromwich, Nr. Birmingham 01-
Diameter of column 102mm 4 92mm 3§ Phone: 021-525 3133 560 8309

Magnificent Mamod working steam
models are built to give lasting
pleasure. A wide range of fabulous road
vehicles, stationary engines and
accessories to suit boys of all ages, at

prices to suit every pocket. Available '
at leading toy and model shops now! Iml

Malins (Mamod) Ltd., Brierley Hill, West Midlands. [

APRONS by MOORFIELD

for all practical subjects

Aprons for Woodwork / Metalwork in 100%
Heavy Cotton Drill

Aprons for Housecraft in Cotton Gingham — Bleached
Cotton or easy care drip-dry Nylon

ALL DIRECT FROM THE MANUFACTURER
Price List and Brochure available on request to:

MOORFIELD APRONS DIVISION, PERSEVERANCE MILL,

OLIVE LANE, DARWEN, LANCASHIRE, BB3 3DS. Tel: 0254 74131
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TOOLS & EQUIPMENT

PETER CRISP OF RUSHDEN

Tool Department

Myford Lathes and Accessories,
Precision, Hand and Power Tools
by leading makers.
Pulleys, Belts and Bearings.
Sureweld Electric Welders and
Accessories.
Sievart L.P. Gas Appliances.
Drills, Reamers, Taps and Dies.
M.E. Series our speciality.

20p P.0. for lists Rushden 56424-7
High Street, Rushden, Northants

DON'T BUY YOUIII LATHE

BEFORE YOU HAVE READ OUR BOOKLET:
“CHOOSING THE RIGHT LATHE
FOR ME"

— packed full of tips and hints, on how to
choose the best lathe, for yourself. Mare im-
portant, it guides you away from the pitfalls
that so often lead you to make a ghastly
mistake in your choice.

Send for your copy now! 50p post free from
Northfield Variform Ltd., 11 Dales Drive

FINE QUALITY TOOLS. ..
... and just look at these low, low prices
HSS Twist Drills in sets 1" — %" X &

S i YR R R D e SO £3.18
HSS Square Tool-bits

A e e e £3.80 forg

{JAlh s R £5.13for8

HSS Hacksaw blades
10" x %" 18,24 0r32tpi.... £2.30for 10

Pocket carbide scril T i

BOOKS & P CATIONS

GENERAL

STARTING IN R/C?

- .« it should be compulsory reading for the
non-modefler wishing to take up radio
control flying. The whaole style is one of
utter practicality . ..

That's what Aeromodelfer wrote about

“RADIO CONTROLLED AIRCRAFT"
the only guide written specificalfy for be-
ginners. It covers choice of kit, engine,
radio, aerodynamics — everything you need
to know. It costs £1.26 plus 15p SAE,
contains a credit voucher and details of
special offers to beginners. Send for it
before you make expensive mistakes!

Swansea Models and Hobbies Ltd.
Ply h Street, S SA130Q

The largest range of MODELBOOKS can be
obtained from the following:
*Albion Scott Ltd., 51 York Road, Brentford,
Middx. Mon-Fri 9-5.30.
Bewdley Bookshop, 7 Welch Gate, Bewdley,

BUILD YOURSELF A CANNON
Easily assembled kits to build realistic model of Nelson
era 32 pounder ships gun. Cast iron barrel, approx.
167 long, weight 15 Ib., oak carriage. Also available:
68 pounder Carronade and 13" Mortar kits, Further
details, stamp please.

H. L. PEARSON {MM)
6 Ruskin Avenue, The Straits, Sedglay,
Dudley, West Midlands DY33DN

Wores. Mon-Fri 9-5.30.
Foyle's, Charing Cross Road, London (Dept.
71, Mon-Sat 9-6.

*also world-wide mail order, write for lists.

point, marks all hard and soft

L o i I e D e s A Y 5]
Diamond dressers, for grinding wheels
husky % carat diamond. . . .. £3.90 each

All prices include postage and VAT
HIRSH JACOBSON MERCHANDISING CO.

91 Marylebone High Street, London, W1M 3DE

Tel: 01-935 4709
240v ELECTRIC MOTORS
1116 h.p. 1425 r.p.m. Split Phase. New £8.64
118 h.p. 2850 r.p.m. Cap-start. New £8.64
1/3 h.p. 2850 r.p.m. Split Phase. New £16.20
Prices include VAT Carr, mainland £1.35
FAN & MOTOR CENTRE

Authentic Coloured

Technical lllustrations
1904 Mercedes 40 (red)
1908 Rolls Royce 40/50 (dark blue)
1915 Model T Ford (black)
1926 Bentley 3 litre (green)
1826 Bugatti 30 (light blue)
1907 Coppa Florio {red)
1928 Mercedes Benz 36/220s (grey)
All available either mounted on black,
9mm blockboard with bevelled edges
and with a plastic film face—8%" x 4%";
or set in a black, bevelled mount, behind
glass and framed in a %" wide bright gold
or silver coloured metal sheathed mould-
ing — 13" x 7. Prices include VAT and
postage in UK; add 30p for overseas.
BLOCK MOUNTED 85p each. FRAMED
£2.50 each. ACCESS & BARCLAYCARD

WHELAN MODELS CATALOGUE 35p
(incl. P&P) for Petrol & Steam Engine Cast-
ings, kits, ignition equipment, ready-to-run
engines and boilers, manufacturing facility,
Books, Plans, also Stuart Turner catalogue
60p incl. P&P.

Whelan Models, Dept. MM, B Broadley
Park, North Bradley, Trowbridge, Wilts.

Trade and O enquiries

JOHN R PROCTOR
65 Buckingham Road, Brighton,
Tel: 0273 23696, would like to
purchase ‘0’ gauge and larger
model railways.
5 minutes from Brighton Station

Colehill, Wimborne, Dorset 65 Sidney Street, London E12HH WELCOME. CURRY & THORNTON LTD., i
By the way, we refund your 50p when you Tel. 01-247 3710/01-500 4472 Floor 4, India House, Carliol Square, but phone first please.
order. Newcastle, Tyne & Wear NE1 BUF.

FOR SALE
TOOLS & EQUIPMENT
BOOKS, PUBLICATIONS, ETC.

| enclose remittance value.....

—e  BLOCK CAPITALS PLEASE

Classified Advertisements

Insertions under the heading:

] SERVICES

e LA COVERE s

To: MODEL MECHANICS
CLASSIFIED ADVERTISEMENT DEPT.

P.0. BOX 35, 13 BRIDGE STREET,

HEMEL HEMPSTEAD, HERTS. HP1 1EE

* Lineage rate 12p a word. Minimum
charge £2.00

* Semi display single column cm = £2.50
Minimum £6.25 which is 2.5 cm

O

Maximum 5 cm)

% Box number 50p extra

[] COMPONENTS & MATERIALS ]

O WANTED

please tick appropriate heading

Name and address if to appear

O

must be paid for

KINDLY MENTION “MODEL MECHANICS” WHEN REPLYING TO ADVERTISEMENTS ]
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the name that guarantees
a quality product

|
| ¥ 63-colour range of enamels for modellers
1 and ‘touching up’. Gloss, matt, metallics.

% Colour thinners for enamels and paints.

T ¥ Adhesives for model-making, arts and crafts
— from balsa and polystyrene cements and tissue
paste to glues, cyanoacrylate and epoxies.

glw Eighth Avenue Works, London E125JW 01-478 0061




for for for ‘ ¢

valour service  authenticity

supreme decorations

A range of 200 Authentic colours covering Railways, Aircraft, Ships, AFV's
and Military subjects.




	img000
	mm-vol1-1-001
	mm-vol1-1-049
	mm-vol1-1-050
	mm-vol1-1-051
	mm-vol1-1-052
	mm-vol1-1-053
	mm-vol1-1-054
	mm-vol1-1-055
	mm-vol1-1-056
	mm-vol1-1-057
	mm-vol1-1-058
	mm-vol1-1-059
	mm-vol1-1-060
	mm-vol1-1-061
	mm-vol1-1-062
	mm-vol1-1-063
	mm-vol1-1-064
	mm-vol1-1-065
	mm-vol1-1-066
	mm-vol1-1-067
	mm-vol1-1-068

