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* Make it from this week's Free Design Sheet * 

A TOY PULL-ALONG 

RACING CAR 

Youngsters, whether boys or 
girls, as soon as they are able to 
toddle, delight in pulling toys 

along behind them when pursuing their 
fancy in a delightful world of make- 
believe. And racing cars, as every 
parent knows, are particular favourites 
for children of all ages. 

This model, measuring lOins. long 
and with authentic racing lines, is built 
up on the bread and butter principle, 
making a really solid and strong job. An 
easy evening's project, the few hours 
spent on it will bring hours and hours of 
joy to its owner. 
How to Begin 

To start in the construction of the car, 
trace off the pieces from the design sheet 
on to their appropriate thicknesses of 
wood, cut out with a fretsaw and clean 
up with glasspaper. 

The body is built up by gluing one on 
top of the other the various sections as 
shown in the detail at the bottom of the 
design sheet. While the glue is drying, 
glue pieces 10 together to form the body 
of the driver, on each side of which are 
glued the arms (pieces 11). The position- 
ing of the arms on the body is shown by 
the dotted lines on pieces 10. 

Now back to the body of the car. 
Shape to the sections shown with a rasp 

"ill 

or sharp penknife, and give a smooth 
finish with glasspaper. 

The car body should next be painted 
before the addition of the driver and the 
wheels, etc. A bright red with the bonnet 
in cream would appeal to the eye of any 
child. The number can be in black 
letters on a white background, and the 

YOU CAN BUY A KIT 
For making this grand toy you can 
obtain Kit No. 3112, including a 
set of wood wheels with screws, 
from any Hobbies branches, or post 
free from Hobbies Ltd., Dercham, 
Norfolk, price 6/3. 

exhausts indicated in black or silver 
paint. 

The colourings for the driver are 
suggested on the design sheet, and the 
dashboard controls and steering column 
can be inked in. The dashboard and 
driver are now glued in position, the 
figure being fixed to piece 3 at the base 
and pieces 6 and 7 at his back. After 
painting grey to represent the tyres, and 
black for the inside, the wheels are 
screwed into their appropriate positions 
on piece 2. 

To a screweye fixed in the lower front 
of the car can be attached a piece of 
string for pulling. Then br-r-r-p, br-r-r-p 
from the twin exhausts—and away we 
go! 

All correspondence should be addressed to The Editor, Hobbies Weekly, Dereham, Norfolk 
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INTERESTING AND PROFITABLE 

GROW PLANTS WITHOUT SOIL 

A S YSTEM which takes the backache put of gardening is described here by J. W. E. H. 
Zj Shoito Douglas, B.Sc., F.R.H.S., who has done much research in India into the fascinating 

X. JL technique of growing plants without using soil. 'It is often very hard to get boys to take up 
nature study or gardening as a hobby', he says, 'owing to the distaste for slow progress, boring 
digging, etc.' But, says Mr. Shollo Douglas, even the younger children can enjoy the raising of 
plants in hydro panic beds, described here, and all willfind the method both interesting and profitable. 

Hydroponics is a Greek word 
meaning 'water working', which 
is used to describe all the various 

ways of growing plants without using 
soil. As a result of tests conducted by 
scientists in Bengal, soil-less cultivation 
of flowers and vegetables has been 
greatly simplified, and new methods of 
hydroponics now make it possible for 
anyone to have a charming and useful 
garden at low cost. There are a few 

or other creatures. Instead plants 
absorb inorganic nutrients, such as 
those mentioned above. 

Normally, in ordinary gardening or 
farming, the crops get their food 
through the soil, which contains such 
nutrients. But soil is a very unreliable 
source of nourishment. Sometimes it 
does not provide the plants with a 
proper diet; other times it becomes too 
dry, or too wet, and there is always the 

> 
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many weeds to destroy, and digging is 
unpleasant. 

So for many years scientists tried to 
grow plants without using any earth. At 
first, the methods were complicated, but 
recently, as has been said, hydroponics 
has been made straightforward and easy 
to use. 

The place where plants are grown 
without soil is called a hydroponicum, 
just as an ordinary soil-growing area is 
known as a garden. 

To start a hydroponicum, the follow- 
ing equipment is needed: 

lin. wooden boards, with a supply of 
2in. wire nails; or if boards are not 
available, then a roll of roofing felt and 
some 2ins. laths (the amounts of wood 
or felting required will depend on the 
size); tin strips, to make seepage gutters 
with; |in. or iin. grade gravel; coarse 

A close-up showing healthy young beet in a bed of aggregate 

simple rules; there is no hard digging or 
dirty manure to handle. Apart from 
being a fascinating hobby, hydroponics 
really teaches information of lasting 
interest, and yields very good returns. 

Five Essentials 
All plants need five things to enable 

them to grow and live. First there is 
light, which comes from the sun. Next 
on the list is air, containing oxygen and 
carbon dioxide. Then comes water, a 
constituent of every tissue. Part of the 
food taken in by crops consists of 
certain mineral salts, such as nitrates. 
Other elements are also needed, in- 
cluding potassium, calcium, phosphorus, 
and magnesium. Finally, plants must 
have a support for their roots, so that 
they can anchor themselves upright in 
one place. 

Vegetables, trees, and flowers differ 
from animals and men in several ways. 
They have no power of locomotion— 
that is they cannot move around. They 
do not eat solid food like human beings 

In this portable hydro panic trough the buckets are changed over 
as they fill and empty, the lower one taking the drainage 

risk of it being blown or washed away. 
That is called erosion. It is expensive to 
keep in good condition, and it needs 
manures and other fertilisers. There are 
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sand; a length of lin. water piping, 
hosepipe, or a watering can fitted with a 
rose. 

Fertiliser-grade chemical salts, or 



synthetic resins (amberlites) needed are: 
nitrate of soda, superphosphate of lime, 
calcium sulphate, potassium sulphate, 
and magnesium sulphate (Epsom-salt). 
Tools required are a small garden fork, 
and a bucket or tin for mixing the 
chemicals. 
Making a Trough 

A hydroponicum may consist of one 
or more troughs. The trough is con- 
structed from the boards, or the felt and 
laths. Allow for the width to be not over 
lyd., with sides Sins. high. Any con- 
venient length may be used. Joint and 
nail corners, and ensure a good tight fit 
all around. When using felting it should 
be stretched over a frame of laths. At 
the base of the side walls drill small 
drainage and seepage holes of iin. 
diameter with the brace and bit. Tack 
3in.-wide tin strips on to the bottoms 
of the beds, bending them up along the 
outer edges to form a guttering for waste 
seepages. 

When the trough is ready a slight 
camber is given to the base to permit 
good drainage. The gravel and sand are 
now well mixed in the proportion of 
5 parts of the former to 2 parts of the 
latter to form the aggregate or growing 
medium. This is then placed in the 
troughs to a depth of 8ins., and levelled 
off. Water piping or hose is attached to 
the mains supply and led to the bed, 
allowing for several inlets. 

AGGREGATE 
ff DEEP 

Lettuces and tomatoes are ideal for profitable intercropping 

where they are quickly sucked in by the 
'mouths' of the root hairs. 

The salt formula is: Nitrate of soda, 
6 ozs.; superphosphate, 3 ozs.; calcium 
sulphate, I) ozs.; potassium sulphate, 
3 ozs.; magnesium sulphate, 21 ozs.; 
iron sulphate, | dram. 

When using amberlites, or synthetic 
resins, you only need to apply them 

on the plants' foliage, or they may burn 
them. Allow plenty of light and air for 
the crops. 

Seeds should not be buried deeper 

WATER 
INLETS 

LOPE 

DRAINAGE GUTTERING HOLES WITH 
URN 

A typical bed as used in Bengal 

Sufficient water is now run into the 
aggregate to moisten it thoroughly. Care 
must be taken not to give too much 
water, and it should not be allowed to 
stand on the surface of the trough. This 
would kill the plants by taking away 
oxygen from their roots. Just enough 
water should be given daily or periodi- 
cally to keep the aggregate about as 
moist as a damp sponge lightly wrung 
out. After a few days the amount of 
water needed is easily assessed by 
experience. 

Mix up the fertilizer salts, and apply 
the whole mixture at the rate of Uozs. 
per square yard of trough surface space 
every week, by sprinkling it evenly 
between the plants. Immediately after 
application, wash the salts down into 
the aggregate with a gentle spray of 
water. This sends them to the root zone, 

once every six months. Mix these 
quantities of amberlites in with the 
aggregate in the beds;—For each 
Isq. yd. of trough surface add every 
six months 37 ozs. of calcium amberlites, 
18 ozs. of magnesium amberlites, 2^ ozs. 
of phosphorus amberlites, 5 ozs. of 
sulphur amberlites, 1 oz. of boron 
amberlites, 1 dram of iron amberlites, 
and | oz. of manganese amberlites. 

Mix all these deeply and thoroughly 
into the growing medium. 

In this case add 1 oz. of potassium 
nitrate (saltpetre) to each 5 gallons of 
water used in keeping the troughs moist, 
twice a week. This chemical supplies 
nitrogen and potassium to the plants. 
Always keep chemicals stored in dry 
tins. They should not be allowed to fall 
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than iin. for small ones, like flower 
seeds, or lettuce or tomatoes. They can 
be transplanted later. Bigger ones, like 
peas, beans, or sweet-corn, can be lin. 
deep. Space out as advised for ordinary 
gardening, but all distances may be cut 
down by one-third. This means that in 
hydroponics you can grow more plants 
in any given area. 

Provided the simple rules are followed, 
and the troughs are not saturated or 
allowed to get too dry, and correct 
quantities of nutrients are given, 
hydroponics can be a subject of unfail- 
ing interest, and is a very profitable 
hobby. You can grow as much as 20 lbs. 
of fruits per tomato plant, and lettuces 
will be ready for eating in one month. It 
is fascinating to have full control over 
your plants without hard digging. 



HOME CHEMISTRY 

Experiments with Formic Acid 

NEARLY everyone is familiar 
with formic acid without knowing 
it. Few of us have escaped a 

nettle sting. It is this acid which nettles 
use to make us respect them. In perspira- 
tion, too, there is some formic acid, but 
the amount is too small to make us shy 
away from ourselves! 

In the sixteenth century it was 
recorded that red ants emit an acid 
liquid and in the seventeenth century 
formic acid was isolated from them. 
Since the entomological name for red 
ants is Formica rufa, it is easy to see how 
the acid received its name. 

Later it was found that it could be 
made synthetically in the laboratory by 
heating oxalic acid. Industrially, it is 
now prepared cheaply by acting on 
heated sodium hydroxide with carbon 
monoxide; this produces sodium for- 
mate. By distilling the sodium formate 
with sulphuric acid, formic acid is 
obtained. 

It comes to the laboratory in various 
strengths, but the usual formic acid 
content lies between 25 and 50 per cent, 
the remainder being water. It is this type 
which we can use for our experiments. 

First note its odour. Sulphur dioxide 
is often thought to have a characteristic 
smell. Formic acid smells astonishingly 
like it—a fact to be borne in mind, for 
on a casual examination it could be 
mistaken for a solution of sulphur 
dioxide. 

Litmus paper will show it to have a 
strong acid reaction. It and its salts are 
strong reducing agents, as we shall 
presently see. 
Preparing Sodium Formate 

The most important salt from our 
point of view is sodium formate, for it 
leads to some very interesting experi- 
ments which will tell us a lot about the 
formic acid radical. To prepare this 
salt, add a solution of sodium carbonate 
(washing soda) a little at a time to 
formic acid, stirring well at each 
addition, and then bringing a drop of 
the mixture on to red litmus paper. 
When one drop shows a change to 
purple, the acid has been neutralised 
and you now have a solution of sodium 
formate. Should you overshoot the mark 
and get a blue colour on the litmus 
paper, add formic acid a few drops at a 
time until the mixture gives a purple 
reaction with litmus paper. 

To isolate the salt, boil the solution to 
fairly low bulk and then continue the 
evaporation to dryness on the water- 
bath. After powdering the white mass so 
obtained, it may be bottled for your 
stock. 

To show the reducing properties of 
formates, dissolve 1 gram of sodium 
formate in 5 c.c. of water. Add a few 
drops of silver nitrate solution and heat 
the mixture. It will blacken and a dark 
deposit of metallic silver powder will be 
found in the test tube. Silver formate is 
first produced in this reaction, but is 
then reduced down to the metal. 

Dissolve about 0-5 gram of sodium 
formate in 2-5 c.c. of water and acidify 
it with an equal volume of dilute 
sulphuric acid. Heat the solution and 

© 
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Carefully lower a glass 
rod carrying a drop of 
lime water into the 

test lube 

add a few drops of potassium per- 
manganate solution. The purple colour 
of the latter will be discharged and 
carbon dioxide disengaged with effer- 
vescence. Here again the reducing 
property of the formic acid radical is 
evident. 

Strange to say, though formic acid 
can be prepared from oxalic acid by 
means of heat, heat will also turn 
sodium formate into a salt of oxalic 
acid. Place a gram of sodium formate in 
a hard glass test tube and heat it over a 
bare flame. The salt will melt and give 
off gas. Turn the tube mouth to the 
flame. A sharp pop and a momentary 
fame will indicate that hydrogen is 
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being given off. 
When gas evolution slackens and the 

salt begins to blacken, stop heating and 
let the tube cool. Warm the residue with 
a Tittle water and filter the liquid. To 
show the presence of sodium oxalate in 
the liquid, add enough ammonia to give 
a distinct smell. Add calcium chloride 
solution. A white precipitate of calcium 
oxalate appears. If you add calcium 
chloride solution to an ammoniacal 
solution of sodium formate you will 
obtain no precipitate. The change is thus 
proved. 

An important test for formates is the 
reaction with ferric chloride. While 
trying out the test you can at the same 
time prepare a specimen of basic ferric 
formate. Dissolve 13 grams of sodium 
formate in 125 c.c. of water and add to 
it a solution of 14 grams of ferric 
chloride in 30 c.c. of water. The orange 
of the ferric chloride will be immediately 
changed to a full red due to the forma- 
tion of normal ferric formate. 
Orange-brown Precipitate 

Now boil the solution and keep it 
boiling for about a minute. The liquid 
clouds and an orange-brown precipitate 
forms. The ferric formate has given up 
part of its formic acid and become 
converted into insoluble basic ferric 
formate. If you smell the hot liquid you 
will note the odour of the liberated 
formic acid. Filter off the precipitate and 
wash it on the filter with water until one 
wash water gives no white precipitate 
with silver nitrate solution. The sub- 
stance may then be dried in the oven for 
your stock. The characteristics of this 
test are the formation of a red solution 
in the cold and an orange-brown 
precipitate on boiling. 

Another formate which is affected by 
heating with water is mercurous for- 
mate. This salt and the mercurous 
nitrate from which it is prepared are 
poisonous, so care should be taken to 
wash your hands after performing the 
experiment. 

As the salt is unstable there is no 
point in keeping a specimen. Con- 
sequently, only a small quantity need be 
prepared. To a few c.c. of sodium 
formate solution in a test tube add 
mercurous nitrate solution gradually. A 
beautiful pearly white precipitate of 
mercurous formate separates out. Heat 
the solution. It blackens and begins to 
effervesce. The blackening is due to 
reduction of the salt to metallic mercury. 
The latter appears not as the familiar 
bright globules of metal, but in the form 

• Continued on page 183 



Here's ma»ic for you 

THE CHINESE RICE BOWLS 

bowl' and the bag of rice is to hand. 
Now take up the top bowl, show it 

casually empty and stand it back on the 
tray ready to receive the rice. Pour in 
the rice cleanly and openly, allowing it 
to run in a stream from a little height. 
Next take the lower bowl, keeping it 
mouth downward, and place it over the 
bowl of rice. Pick up both bowls and 
reverse them with a flourish. This 
brings the bowl of water below the 
bowl of rice. On lifting the upper bowl 
the rice will appear to have doubled, 
because it will be resting on the glass 
disk. The rice will flow from the upper 
bowl, giving a perfect illusion that both 
bowls are full of rice. 

Now smooth away the rice that is 
heaped on the glass disk, replace the 
upper bowl, after showing it empty; 
then remove it, taking away the glass 
disk. Place the bowl mouth downward 
on the tray for a moment, picking it up 
and leaving the disk behind. 

It only remains now to pour the water 
from bowl to bowl, and this is the part 
of the trick that really amazes the 
audience. They are completely be- 
wildered at the magical appearance of 
the water from nowhere! 

As a final hint it should be mentioned 
that most performers allow the bowl of 
water to stand with its rim on the back 
edge of the tray in the initial stages of 
the trick. In this position it is easy to 
pick up, and there is no danger of the 
glass disk being left on the tray—an 
accident which would completely ruin 
the effect. 

SIMPLE FRETWORK 

Make this Novel Pen and Ink Rack 

THE strange-looking bird, called a 
toucan, forms the basis for this 
attractive cut-out rack. The shapes 

are easily cut with a fretsaw from odd 
pieces of iin, and |in. thick wood. 

Use Carbon Paper 
First trace all the parts and then 

transfer them to wood by means of 
carbon paper. The main base (A) is 
iin. thick, piece (B) is |in., pieces (C) 
are Jin., and the cut-out background is 
iin. thick. This can be increased to 
^in. if desired. Note that a piece is cut 
from piece (B) to take the glass inkwell. 
This can be obtained from Hobbies Ltd., 
Dereham, Norfolk, price 2/-, post free. 

Clean up the pieces with glasspaper 
and glue them together. Piece (B) is 
glued on the top of piece (A), piece (D) 

181 

THIS bewildering trick is very easy 
to make and to perform. The 
effect is that a small china bowl is 

shown quite empty. It is then filled with 
rice, poured openly from a box or bag. 
A second bowl is placed over the first 
and both bowls are inverted. After a 
few moments of 'patter' on the wonders 
of Chinese magic, the upper bowl is 
slowly lifted an<3 it is seen that the rice 
has doubled in quantity, both bowls 
being full to overflowing! The heaped-up 
rice is now smoothed down level and 
the empty upper bowl is replaced. A 
moment later it is again removed, and 
now the rice has vanished, the lower 
bowl being filled with water! This is 
poured from bowl to bowl as a charming 
and mysterious finale. 

To make the trick, first obtain two 
china (or earthenware) bowls about 
4ins. diameter. One of these must now 
have the rim ground smooth and flat. 
This is easily done by laying a sheet of 
medium-grain emery paper on a level 
surface and rubbing the bowl over it 
with a circular motion. The next 
requirement is a disk of very thin glass, 
and this should be iin. more in diameter 
than the bowls. The glass disk is easily 
obtainable from any glass merchant 
who specialises in the making of 
leaded lights. He is equipped with a 
machine for cutting glass disks of any 
size. Sufficient rice to fill one of the 
bowls completes requirements. 

To perform the trick, first fill the 
bowl with the ground rim nearly to the 
top with water. Moisten the flattened 

By R. U . W ood 
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rim all round and lay the glass disk over 
it. This bowl can now be placed upside 
down on a tray, the water remaining 
safely in the bowl. The second empty 
bowl is now placed over the 'water 

Full-size patterns 

are 

on page 191 

is glued to the back 
and pieces (C) are 
glued to piece (B) 
to form a rack for 
a pen. 

The whole article is now painted with 
plastic enamel paint, choosing a light 
shade for most of the work, but making 

the back cut-out black. It will stand out 
in bold relief and look very attractive. 

(M.p.) 



MODELLING TIPS 

SIMPLE PLASTIC MOULDING 

THIS article is intended to describe 
simple plastic moulding tech- 
niques for the man who 

occasionally wants, say, a moulded 
cockpit cover for a model aeroplane, or 
a shaped fairing for a boat. It is not 
intended to cover the production of 
novelty items in moulded plastics, for 
which a certain amount of special 
workshop equipment is usually required 
for satisfactory repetition work. As 
such, therefore, the materials most 
likely to be met with are acetate and 
nitrate (celluloid) sheet and, to a more 
limited extent, acrylic (Perspex) sheet. 

By R. H. Warring 

The classic 'amateur' method of 
moulding acetate sheet is to hold the 
sheet in front of an electric fire until 
softened (C), and then press in place 
over a suitably shaped male mould or 
pattern. The only form of temperature 
control is judgment when the sheet is 
soft enough to mould, but despite its 
many limitations the method can work 
quite well. It may be necessary to re-heat 
to soften several times before the full 

SAMPLE 
r} BURNING 

PATTERN 

% MIKE FOR THICKNESS 
5 TO/O THOU WOOD FOR COCKPIT COVERS ■M- PLASTIC TEMP CAN BE ACHIEVED IN FRONT OF ELECTRIC FIRE USE GAS FLAME 

3A6PLY © SHEET LOCATES ON PINS 

MALE r PATTERN 
0 

RADIUS 

FEMALE © FORCE MALE PATTERN IN PLACE © LOCATING fVJS 

Cellulose nitrate or celluloid sheet is 
not recommended for heat moulding, 
largely because this material is in- 
flammable. Additionally, transparent 
celluloid tends to darken on ageing and 
lose its clarity. The most satisfactory 
form of thin sheet for simple moulding 
is cellulose acetate, which is readily 
available, or cellulose acetate butyrate. 
Try a sample of the available sheet for 
burning by holding it in a gas flame (A). 
If it ignites after a while and flares up, it 
is most likely celluloid. If it just burns 
weakly, or shrivels and melts, it is 
acetate sheet. 

For moulding cockpit covers and 
similar components, acetate sheet of 5 
or 10 thousandths of an inch thickness is 
generally used. Thicker sheet ( 015 in.) 
may be used for larger mouldings. In 
thicker sizes still, Perspex is generally 
considered superior for working. The 
thinner the acetate sheet the more 
uniformly it . can be softened for 
moulding. 

depth of the drawing is realised and the 
sheet finally conforms to the full depth 
of the pattern (D). 

One of the main difficulties is how to 
hold the sheet without getting burnt, 
particularly in close proximity to an 
electric fire element. A pair of old gloves 
should be worn for protection and the 
sheet propped up, rather than held, 
during heating. A better method of 
heating is to place the sheet in an oven, 
laying on an asbestos mat and adjusting 
the oven temperature control to the 
figure which does give definite softening 
of the sheet. 

Forming by the method shown 
tends to be relatively inaccurate. All 
commercial mouldings of this type are 
produced with male and female moulds, 
usually of metal, but sometimes of 
wood. A simple and easy-to-make form 
of double mould is shown in (E), the 
particular advantage being that a cut-out 
is employed instead of a hollowed-out 
female mould. 
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The female pattern—the cut-out— 
should fit right over the male pattern 
with a clearance all round equal to the 
sheet thickness. The male pattern itself 
must have additional depth to accommo- 
date the thickness of the female plate. 
Although the moulding will actually be 
drawn to full depth, wrinkling is likely 
over the bottom iin. and so this part 
should be regarded as excess, to be 
trimmed off later. Bottom edges of the 
cut-out should be radiused. The tech- 
nique is to sandwich a heated sheet of 
plastic between the two moulds and 
then force down over the male pattern. 

Reversing the technique, and locking 
the plastic sheet to the female plate, 
generally produces more consistent 
results (F). Here the female cut-out 
pattern is mounted on a form of box, 
with locating pins driven around the 
edges. Corresponding holes are pierced 
in the plastic sheet, which thus drops 
over the locating pins and is held in 
place (G). The male pattern is screwed 
to a stout handle or bar of wood, to 
which pressure can be applied to force 
the softened plastic sheet to the shape 
required (H), 

Several Advantages 
There are several advantages to this 

method, even if the necessary patterns 
take a little longer to make in the first 
place. It does ensure, however, that after 
intermediate heatings the sheet is always 
replaced in the same way (over the 
locating pins), and is always drawn 
uniformly. Shallow drawings may be 
accomplished with a single heating of 
the plastic to soften. Immediately the 
sheet is removed from the oven, how- 
ever, it starts to cool down and so 
re-heating at intervals may be necessary 
in order to accomplish deep drawings. 
Alternatively it may be possible to place 
sheet and mould within the oven and 
work (with glove-protected hands) at 
the softening temperature throughout. 
The temperature required will not be 
high enough to char the wood. For 
acetate sheet the optimum softening 
temperature is about 150 degrees C.— 
considerably higher than that of boiling 
water, which is sometimes recom- 
mended as a method of softening sheet 
for moulding. As an alternative to oven 
heating, immersion of the sheet (or 
even the whole assembly) in a heated 
oil bath which can be raised to about 
150 degrees C. without boiling gives 
good results, but needs very careful 
handling. The use of high temperature 
liquid baths should be limited to those 
with some acquired skill in the process. 



Most plastic mouldings are produced 
with a certain working allowance on the 
bottom, for it is in this region that 
flaws, such as wrinkles, are most likely 
to occur. Thus such flaws can be cut off, 
leaving a perfect moulding (J). If 
wrinkles do occur on the main part of 
the moulding (K), there is very little 
that can be done about them. If they 
are not too bad it is sometimes possible 
to file fiat, which produces an opaque 
spot, and then polish with metal polish 
to bring up clear again. This process is 
tedious and seldom removes all traces 
of the wrinkle. It may, however, be the 
only solution in the case of -a large 
moulding which is otherwise satis- 
factory. Otherwise it will be quicker to 
make another moulding, this time 
taking care to avoid wrinkling. If this 
persists, check that the clearance 
between the two dies used is not 
excessive. 
Not Waterproof 

Other faults likely to occur are air 
bubbles trapped in the moulding, or 
milkiness or opacity in certain areas—L. 
Both are due to incorrect technique, 
such as too high a softening temperature, 
or a fault in the original plastic sheet. 
Contrary to popular opinion acetate 
sheet is not 'waterproof and an excess 
of moisture absorbed in the sheet may 
shqw up as bubbling or blushing. 
Blushing or opacity can also be caused 
by the moulds being damp or too cold. 
Whilst it is not possible to pre-heat 
wooden moulds, at least they can be 
dried before use. 

One check on a good moulded 
transparency is that it should be 
possible to read it through print, 
without obvious signs of distortion (N). 
Held up to the light the moulding 
should also be free of 'ripples' or grain 
effects—such as by trying to draw when 
the sheet is too cold, or unequal soften- 
ing causing thin spots. For a really 
sparkling finish, even the best of 
mouldings will benefit from a polish 
with an abrasive metal polish, both 
inside and out (N). 

Usually a moulded canopy is attached 
to a model after the model is painted 

a line of thin dope (or acetone) around 
the bottom edge of the canopy. Wait 
until this edge is thoroughly tacky and 
then press the canopy in place, holding 
until set. This should completely 
eliminate smearing. 

For moulding thicker strips of thermo- 
plastic materials (e.g. plastics which 
soften on heating and re-set hard on 
cooling again) try an electric iron held 
in a vice (P.) The plastic strip can be 
worked around the hot iron until it 
gives readily to the required curvature. 
Remove from the iron and hold for a 
second or two until it sets. An iron with 
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and the surest way of ruining the finish 
is to use an excess of cement to anchor 
the moulding After trimming to an 
exact fit the best way to secure is to run 

• Continued from page 180 

Home Chemistry 

of globules so minute that they look 
like a dull grey-black powder. 

While the liquid is effervescing you 
can identify the gas. Carefully lower a 
glass rod carrying a drop of lime water 
into the test tube, bringing it close to the 
surface of the liquid, as shown in the 
diagram. The lime water will grow 
turbid from formation of calcium 
carbonate, thus indicating that the gas 
is carbon dioxide. 

Copper formate is affected like ferric 
formate by heating with water. The 
easiest way to produce this salt is to mix 
solutions of sodium formate and copper 
sulphate, when sufficient is present in 
the mixture to demonstrate the reaction. 

Dissolve 4 grams of sodium formate 
in 15c.c. of water and 7-5 grams of 
copper sulphate in 35 c.c. of water. Mix 
the solutions. The blue of the copper 
sulphate is intensified, because copper 
formate is of a deeper colour. Now heat 
the solution to boiling, stirring con- 
stantly. A lovely green sandy powder 

separates out. This is basic copper 
formate. Filter the liquid hot and keep 
the filtrate aside. Purify the basic copper 
formate by washing it on the filter until 
one wash water gives no precipitate 
with lead acetate solution. Dry the 
compound in the oven for your stock. 

You will note that the yield is small 
compared with the quantities of re- 
actants used. Also that the filtrate you 
have kept is still deep blue. This leads 
one to think that longer boiling is 
necessary completely to decompose the 
normal copper formate in the solution. 
Boil a little of it in a test tube. No 
precipitate appears. The explanation of 
this puzzling phenomenon is that 
during the formation of the basic 
copper formate free formic acid is 
produced. As the concentration of acid 
increases it redissolves the basic copper 
formate as fast as it is produced. This is 
proved if you take a little basic copper 
formate and warm it with formic acid, 
when it will dissolve. (L.A.F.) 
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a round bit is best for this sort of work. 
With skill, softening by direct flame 

heating can be used (Q), but this 
technique needs quite a bit of skill to 
master. The plastic must be kept 
moving all the time to give uniform 
heating and removed from the flame as 
soon as it reaches its softening point. 
Otherwise it will tend to melt and 
become uncontrollable. 

Actually oven heating is about the 
best method of treating thicker plastics, 
laying on an asbestos mat and adjusting 
the oven temperature control for the 
required degree of heating. End fittings 
can be made from wooden blocks to 
assist in handling the hot plastic strip 
(R), which can then readily be formed to 
quite intricate shapes, if necessary, by 
quickly laying around suitable formers, 
such as dowels set in a suitable base (S). 
One very simple way of forming a loop 
end in a strip of plastic is to use a length 
of slotted dowel (or broomstick), as in 
(T). In such cases]the thickness of plastic 
may be anything up to fin., the material 
usually being Perspex. Perspex moulding 
is really an art in itself, although simple 
jobs can be tackled with it quite success- 
fully on a trial-and-error basis. Patience 
and practice are the keynotes of success, 
remembering also that a thermoplastic 
material can only be worked when 
raised to its plastic temperature. Trying 
to force cold plastic to shape will either 
have no results at all—or break the 
plastic. 



KEEP YOUR LAWN IN GOOD CONDITION 

MAKE THIS SIMPLE AERATOR 

By A. F. Taylor 

suffers in consequence. We all know 
that it is impossible to dig a grass plot 
frequently, but there are other means by 
which the air can be made to penetrate 
the soil and get down to the all- 
important root system. 

A LMOST all living [things require 
/\ plenty of air in order that they 

A may survive and grow satis- 
factorily. It is generally found that plants 
grown in the open, with room for the 
air to circulate freely, are stronger than 
those grown in close quarters. 

The state of the soil is an important 
factor, and air is necessary to help keep 
the roots healthy. It is for this reason 
that we dig our gardens at frequent 
intervals so as to aerate the soil. 

Our lawns, however, do not receive 
this attention and they are often rolled 
and trodden on until the soil is a close 
solid mass. The loss of air to the root 
system is bad for the grass, which often 
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wood and with a handle to facilitate the 
task. 

A thick block of wood is needed to 
hold the spikes securely, as there will be 
a considerable strain, especially if the 
tool is used on dry ground. It should 
not be less than 2ins. thick, and it is best 
to use a hardwood for this. A piece 
12ins. long and 9ins. wide will hold a 
dozen spikes spaced at a distance of 
3ins. each way. 
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HANDLING AND USE OF W'OODWORK TOOLS 

Vei'tleal Cliiselliiig 

IN the handling of chisels, the first 
consideration must always be safety. 
The four methods of holding a 

chisel which will be given (the first 
method only being dealt with here) 
eliminate the danger of cuts. 

The photograph shows how to hold 
the chisel for vertical paring. 

Like a Dagger 
Hold the handle in the right hand 

like a dagger. Point the forefinger of the 
left hand and put it round the blade of 
the chisel. The side of this hand holds 
the wood down firmly on to the chisel- 
ling board. 

Now the right shoulder is brought 
down on to the top of the handle. It is 
the shoulder which supplies the down- 
ward pressure. 

Always use the widest chisel possible 
for the job, and take off the thinnest 
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slice you can manage. The chiselling 
board must be kept free of chips, so 
that there is no space between the board 
and the wood. (K.B.) 
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Fig. ?. 

Fi* I. 
The idea is to puncture the surface of 

the lawn with a number of small holes 
to a depth of several inches. This can be 
done with a pointed iron spike, but it is 
extremely tedious, especially if the area 
is large. The simple tool described in 
this article will, however, solve the 
difficulty and do the job quite efficiently 
and much quicker. It consists of a 
number of spikes fixed into a block of 
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The spikes can be placed closer, or the 
block made a little larger, but this 
would make the work more difficult and 
is not to be recommended. Cut nails, 
which are rectangular and tapered, are 
the most suitable for the spikes and the 
position for these is shown in the plan, 
Fig. 2. 

Drill holes just a little smaller than 
the nails, and sink the tops to fit them 
exactly, so that when driven in they are 
quite tight and do not wobble about. 
The best length for the nails is between 
5ins. and bins. To hold them in position 
a cap about jin. thick is securely 
screwed on top. 

Secure Handle 
The handle must be strong with two 

substantial supports and the sizes for 
these are given in Figs. 1 and 3. Cut two 
pieces of wood 24ins. long and 5ins. 
wide at one end, tapering to 3ins. at the 
other and about ^in. thick. Fix them 
securely, with several screws into the 
blocks and drill the hole in the top for 
the handlebar about l^ins. diameter. 

If any roughness is removed from the 
nails with a file and smoothed with 
emery cloth before fixing them in 
position, the tool will be found to work 
more easily, and the soil will not stick to 
it so much. 

The best time to use the aerator is 
when the lawn has had a shower on it, or 
after it has been watered. It may be 
difficult to penetrate the soil if the 
surface has been baked during a dry 
spell. 



Points to watch in 

Buying a Second-Hand Camera 

AS soon as the owner of a camera 
realises the possibilities of photo- 

^graphy he wants to branch out 
from the 'family-in-my-garden' or the 
'holiday-on-the-beach' type of snap. He 
begins to think in terms of pictures 
instead of 'snaps'. And then he feels 
that he needs a camera that is more 
versatile than his old snapshot box or 
cheap folding one. 

Having decided the size of film he 
prefers—35mm., larger roll film or 
plate—he studies dealers' windows and 
photographic magazines. He is faced 
with a bewildering array of attractive 
instruments and an equally wide range 
of prices. Perhaps he turns his mind to a 
second-hand camera. 

Trial Period 
He can go to a reputable dealer—and, 

incidentally, learn a lot about the 
reasons for choosing a particular 
camera—or he may decide to buy 
privately. In this case examine well 
before buying, and insist on a reason- 
able trial period in which you can test 
the instrument. Here are some general 
points to look for, particularly in an old 
or well-used camera. 

Firstly, light leakages. Bellows may 
be worn or cracked, in a plate camera 
there may be wear in the slide register; 
if a plate camera has a roll-film holder 
examine it well, as these can give 
excellent service only if they are in good 
order. Make test exposures and examine 
the negatives carefully for traces of 
stray light affecting the film. 

Secondly, the lens itself. Small 
'bubbles' are often present in good 
quality optical glass, and are harmless 
But watch out for a fine mass of 
scratches on the lens surface, often 
caused by rough cleaning; slight surface 
scratches of this type can cause light 
scatter on the image—it may be so 
slight as to be undetectable and, there- 
fore, of no consequence. Deeper 
scratches can mark the image. Open the 
back of the camera and look through 
the lens towards the light: if a scratch 
appears small and dark, then it is 
obstructing a very small portion of the 
total light passing through the lens and 
is usually harmless—if the scratch 
appears light, then it is scattering light 
and causing general fogging of the 
negative image. Lenses can, of course, 
be repolished: but this is a job for 
expert attention, expensive and not 
always justified by results. If a lens 
needs repolishing it may be wiser to 
leave it and not buy. 

Thirdly, the shutter mechanism. Plate 
cameras, and many other smaller roll- 

By E. G. Gaze 

film ones, have focal plane shutters. The 
cloth blinds of these—in some 
miniatures they are metal—can develop 
pin-holes which brings up, again, our 
first point of unwanted light reaching 
the negative. In an otherwise satis- 
factory camera, new blinds may be 
worth while: pin-holed blinds can be 
temporarily repaired by the old method 
of brushing on a mixture of lampblack 
and tyre cement solution. With worn 
blind shutters, too, you may find 
uneven exposure or even cut-off of part 
of the negative size due to faulty action 
of the blinds. 

With the diaphragm-type of shutter 
wear, even particles of rust can affect 
the proper opening and closing of the 
metal leaves. 

Test the shutter at all speeds. Re- 
member that marked shutter speeds may 
only be relative to each other: most 
shutters with wear tend to give a slower 
speed than the marked figure. You can 
have the speeds tested expertly by many 
firms or repairers; it's always useful to 
know your actual shutter speeds, as 
distinct from the marked value, when 
assessing your exposure times. 
Photograph Newsprint 

Fourthly, the focusing mechanism. 
See that is smooth and sweet in action 
and not strained or damaged by grit. 
With a reflex camera it is wise to test 
the image focused on the ground glass 
screen with the image recorded by the 
negative. If the negative image isn't as 
sharp as the one focused on the screen, 
then the negative and screen are not in 
correct register. Sometimes small 
washers may be missing under the 
screen. You can test by photographing 
a page of newsprint. By this means you 
can also test the focusing scale of a 
non-reflex camera by exposing at a 
carefully measured distance according 
to the focusing scale, and then exposing 
in addition with the focus set a little 
above and below that marked distance 
on the scale. 

With coupled rangefinder cameras the 
machined coupling can wear, and this, 
too, should be tested for accuracy. 
Foeus by rangefinder, expose; then 
focus by measurement and expose, if 
you find any discrepancy in the measured 
distance when compared with the 
rangefinder figure. 

Finally, examine your test negative 
for stress lines or scratches—often in 
the form of tram-lines—caused by faulty 
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film transport as the film is wound on 
the take-up spool between exposures. 

To sum up: test thoroughly, by 
stages, make test exposures—insist on a 
trial period to allow you to do this. 

Here are some generally accepted 
terms of abbreviation in describing a 
camera. 

Dbl. Ext. Usually a plate camera 
with bellows focusing 
movement that is capable 
of being racked out to 
twice normal extension to 
allow of near life-size 
copying of small objects. 
Also allows use of lens of 
longer focal length than 
normal. 

F.P.A. Film-Pack Adapter. 
Usually a plate camera 
which takes film in special 
packs as well as ordinary 
plates. 

R.F.H. Roll-Film Holder. A 
plate camera with this can 
use ordinary roll film. 

F.P.S. Equipped with a focal 
plane type shutter. 

D.A. Delayed Action shutter. 
An inbuilt delayed action 
in shutter mechanism de- 
lays actual tripping of 
shutter after it is fired; 
delay of several seconds 
allows the photographer 
to include himself in the 
picture. 

C.R.F. Coupled Rangefinder in- 
corporated in focusing 
movement. 

E.R.C. Ever-ready case with 
camera. 

Sync. Shutter is synchronised 
for flash. 

Cpld. Additional lens offered (or 
lens not standard) is auto- 
matically coupled to 
rangefinder when in use. 
Lens is coated to avoid 

Coated \ glare or light scatter on 
I negative image. Most 

Ctd. > modern lenses are so 
i coated, older ones can be 

Bloomed' coated if required by 
specialist firms. 

Tell your friends about 

the interesting articles in 

•Hobbies Weekly*. 



STRAIGHTFORWARD WOODWORK 

A Dressing-Table Stool 

MOST women spend some con- 
siderable time before their 
dressing-table mirrors. A seat 

is, of course, essential, and it is rather 
surprising what little attention is given 
to this important item by furniture 
makers generally. 

However, the handyman can easily 
produce a stool. that will fulfil all 
requirements. The stool described here, 
while not difficult or expensive to make. 
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By A. Fraser 

attachment for the rails, or handles, at 
each end of the stool. Some thought is 
worth devoting to this portion. It 
could, for instance, be made of |in. or 
Jin. board. Owing to the shape, this 
would have to be made of two or three 
boards joined together, and then cut 
out to the necessary shape. This is 
definitely the best way for superior 
results, but it needs skill to join the 
boards satisfactorily. 

Another way is to cut it out of one 
whole piece of plywood, preferably |in. 
or Jin. thick, if this can be afforded. 
Otherwise, thin plyboard will have to be 
used, backed for the main part with 
cheap ordinary board. The narrow arms 
at each end can be backed with some 
superior quality wood, as these show. 

Improvised Compass 
Before sawing out the special shape of 

these front and back rounded parts, 
they must be drawn out correctly. To do 
this, an improvised compass must be 
made. This is easily done, using a 

centre of the rounds at each end of the 
arms. This should be done on the 
inside, and the purpose is to provide 
accommodation for the round rails at 
each end of the stool. The diameter of 
the holes should, therefore, be the 
diameter of the dowel rod to be used. 
This can be Jin. or Jin, 

Use a Protractor 
The front and back are next dealt 

with as follows. Place face down on the 
floor and draw in the positions of the 
legs. The best way to do this is first to 
fix the position of leg top along the seat 
edge and set off the angle with a pro- 
tractor. As the width of the leg at this 
part will be IJins., this can be drawn in, 
using a piece of batten this size. 

A further line, Jin. to the inside of 
those already drawn, should be put in 
parallel to these, to indicate the position 
of the cross-board D (Fig. 2). 

When the positions of all the legs and 
boards have been drawn in, then the 
battens (A), (B) and (C) (seen in Fig. 2) 
can be dealt with. These are cut from 
lin. by 2ins. stuff, and should be sawn 
to fit the spaces shown by the drawings 

Fig 

Fig. 1 

will be found to possess an elegance and 
attractiveness that will appeal to all 
ladies. While if the reader has some 
skill and imagination above the average, 
he can introduce decorative improve- 
ments to the design given here, and 
produce a piece of work that has an 
appearance of real distinction. 

Perhaps the most important part of 
the stool, and the one which gives it its 
individual character, is the rounded 
outside portion which forms the well of 
the stool, and at the same time the 

length of spar or stripwood, with a nail 
driven through one end as the compass 
point, and a hole bored at the other to 
hold a pencil stub firmly. Two such holes 
will be needed—one for the outer round 
and the other for the inner round of the 
arms. The necessary dimensions will be 
obtained from Fig. 1. 

After these rounds have been drawn, 
proceed to draw in the straight portion. 
Lastly, draw the circles at the top of 
each arm. The shape should be sawn out 
with a fretsaw, and this should be done 
with care. A badly sawn-out shape will 
detract greatly from the appearance of 
the stool. 

It need hardly be said that decorative 
shapes cut out of the centre portion, 
and, perhaps, at either end, can improve 
appearances. Time spent on working 
out a suitable design is well worth it. 

Before finishing with the front and 
back rounded shapes, it is necessary td 
bore holes about Jin. deep into the 
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Fig. 3 

already done. The edges should be flush 
with the seat edge of the stool, and see 
that the angles fit the lines drawn. The 
legs, when fitted, will then be held 
firmly. 

These battens not only hold the legs 
but serve as a frame for the seat to be 
fixed to later on. They should be glued 
and nailed, or screwed, into position. 
Making the Legs 

While these are setting, the legs can be 
made. These are made from IJins. by 
IJins. square sectioned wood, and it 
will be found an added improvement to 
taper them off slightly from the point 
where they leave the rounded part of 
the stool. The tapering should be slight, 
so that the bottom section of the leg is 
about IJins. square. 

• Continued on page 188 
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The leg is finally given a small touch 
of ornamentation as shown in the inset 
(Fig. 3). The rounding off of the ex- 
tremity is done with a chisel, while the 
forms above this are easily executed 
with an Abrafile. 

At the top of each leg three holes are 
bored—these are to give passage for the 
screws which will help to secure them to 
the stool body. 
Joining the Legs 

After this, each pair of legs can be 
joined together by a cross-board (D). 
This is -Jfn. thick and 14ins. long. Its 
width or depth is the distance from the 
seat edge to the outside round, as will 
be seen from the drawing. This board 
should be glued and nailed, or screwed 
to the legs. It is important to make sure 
the legs are equidistant and at right- 
angles to the top edge of the board. 

Each pair of legs, when set, should be 
tried in position on the front and back 
of the stool, to see if they fit flush and 
properly. See especially that the tops of 
the legs (and board) are flush with the 
top edge of the seat. If not, rectify the 
fault with the chisel and plane. 

The seat top can next be sawn out. 
This should be of in. or iin. plywood. 
It should be 22|ins. long and ISiins. 
wide (that is, if the thickness of front 
and back is |in.—otherwise, find the 
actual width by trial assembly). 

Along the short side of the plywood 
should be nailed a batten or spar of 
about lin. square section. This should 
fall short at each end by fin. This will 

bring the long edge flush up to the edge 
of the front and back of the stool. 

All the top edges of the plywood can 
be rounded off to some extent with a 
plane preparatory to being finally 
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Fig. 4 

rounded off with glasspaper block 
(when the stool is assembled). 

Before fixing the top in position, first 
secure the legs. These are glued and 
screwed to the back and front, using 
the three holes ready bored. As an 
added security measure, pieces of 
batten (E) are thrust firmly up against 
the outsides of the legs and glued and 
screwed into place. 

While this is being done, the end 

rails joining the arms of the stool must 
also be attended to. If the cross-board on 
the legs is I4ins., and the dowel is to 
have iin. insertion into the arms, then 
its total length will be 14j-ins. The dowel 
end is secured with glue and a nail or 
screw through the arm of the stool. 
Incidentally, it should be noted that the 
outside top of the arm is decorated with 
an embossed or carved ornament of a 
round floral type. Rosette forms are 
available ready-made and would suit 
the case well. 

When the glue has set, the stool can 
then have its seat attached. This, again, 
should be glued and nailed into place, 
and the upper edges finally rounded off 
smooth with the glasspaper block. The 
whole stool can thereafter be thoroughly 
glasspapered and fined down generally. 
The Padded Seat 

The next task is the padded seat. This 
is made up of a thick layer of cotton 
wool and/or other padding material. 
This is covered with a square of leather 
or substitute, held down, temporarily, 
with a few tacks, and then finally and 
permanently secured with trimming 
held down by a succession of round- 
headed brass studs. These should be 
kept rigidly in line. Badly placed studs 
easily spoil a good job. 

Nothing has been said about varieties 
of wood, or of finish for it. These are 
largely matters of personal taste. If poor 
wood has been used, it will probably be 
best to paint the stool with some pastel 
shade of enamel. 
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smoke'.—J.M. Recommended by 'Health and 
Efficiency Magazine'. Complete course 6/6 (or 
$1.00 bill). Details I jd. stamp. Sent under plain 
cover. NATURE REMEDIES. 28 (H 144), 
Dean Road, London, N W.2. Established 1923 

PLYWOOD — HARDBOARD — at amazing 
low prices. Send S.A.E. for samples and prices 

to — N. Gerver, 10 Mare Street, Hackney, 
London, E.8. 

PRIVATE CHRISTMAS GREETING 
CARDS; Agents (either sex) wanted. 
Sample Book of beautiful designs free to 
enterprising and reliable applicants. Gen- 
erous Commission. Also useful means of 
raising funds for any scheme. Absolutely 
no outlay. Write Box 50, Williams's 
Advertisement Offices, Bradford. 

EARN £££'s WEEKLY in Sparetime. Hun- 
dreds of tested ways. Details free.—S.P. Ltd., 

28(HB) Dean Rd., London, N.W.2. 
SWISS MUSICAL Mechanism for cigarette 

boxes, etc., 18/- post free. S.A.E. for illustra- 
tion and list of tunes available.—Dept. HW, 
Metwood Accessories, Church St., Wolverton, 
Bucks. (Trade supplied.) 
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TOY CASTING MOULDS. Soldiers, sailors, 
airmen, etc. 1,000 varieties from 3/- each. 

Rubber moulding compound for flexible moulds, 
granulated ready for use. 8/6 per lb. Aluminium 
moulds for plaster work. S.A.E. for list. 
Catalogue 9d.—F. W. Nuthall, 69 St. Mark's 
Road, Hanwell, London, W.7. 
STAMPS FREE — Empire Packet including 

Pictorials and "Victorians with approvals.— 
Robert J. Peck, 7A Kemp Road, Bournemouth. 

DOLL'S HOUSE fittings ?nd papers. Send 
S.A.E. for list. Doll's Houjc plan, special, 

send 2/6. Trade supplied.—Zimplan, 88 Ware 
Road, Hoddesdon. 

Amateur woodworkers — why not 
turn your hobby into substantial income? 

S.A.E. for full particulars.'—Good-Woodcrafts, 
Cross Street, Leamington Spa. 

PERFORATION gauge and 50 stamps, free to 
all approval applicants enclosing 2.Jd. stamp. 

—Cliffe West (H7), 61 Wynyard Rd., Sheffield, 6. 

PROFITABLE hobby—chromium plating! 
Complete outfit 10/- (guaranteed). Sample 

and details 4id. stamps. — O. Dutch, 
51 Monkhams Lane, Wo«dford Green, Essex. 

TRANSFER graining paper—oaks, walnuts; 
samples 1/-; complete range 3/-; roll, 16/10.— 

H. Decano Co., 20 Clarendon Rd., Jersey. 

ARQUETRY B irgain Parcel. 20 different 
IVlfine veneers, approx. 8 sq. ft., 5/-; p.p. 1/-.— 
Kirby's, 322 Denman St., Nottingham. 



fat* 

Heatproof, waterproof and trans- 
parent Durofix will stick almost 
anything to anything. Handy tubes 
9d, large tubes 1/3 and also in tins. 

pVROPjy 

RAWLPLUG ELECTRIC 
SOLDERING IRON 
Guaranteed for six months, 
voltages 100/110, 200/220, 
230/250 Universal ac/dc. 
Consumption 110 \ 
Supplied with six feet 
3-core cable. 

29/- 
with Standard Bit. 
30/- with Pencil 

or Hatchet Bit. 

FOR FIRM FIXINGS 

IN ALL MATERIALS 
When you wish to fix cabinets, book 
racks, shelves, etc., securely to walls 
use Rawlplugs. The most popular 
size is No. 8 at 1/- per packet of 
assorted lengths. A No. 8 Rawltool for 
making the correct hole costs only 
1/6. The 2/6 Popular Rawlplug Outfit 
contains Rawlplugs and Screws and 
the No. 8 Rawltool or you can have 
a larger outfit at 6/- or 9/6 complete. 

FOR FASTEST EVER 
MASONRY DRILLING 

The Rawlplug Durium Drill will make 
holes in tile, brick, stone, slate, etc., 
with amazing speed. Can be used 
in a hand or electric drill. 
Sizes are from 5/32' to 1" 
diameter and there's a long i 
series for drilling ^ 
through walls. 
Durium Glass 
Drills can also 
be obtained. 

Be sure you 
always ask 

lorRawIplug 
DURIUM 

Tipped Drills. 

c 

KtW 

Rawlplug PLASTIC WOOD gives the 
professional touch. Real wood in 
putty form. Large tubes at 1 /- and tins. 
colours; NATURAL, OAK. 
MAHOGANY AND WALNUT. 

RAWLPLUG PLASTIC METAL 
For Repairs to Metal Articles. 
No Soldering Iron required. 
Just spread the Plastic 
Metal on and leave to dry 
hard. Useful for metal 
utensils in house, gar- 
den or garage. 10id. 
per handy tube. 

B» 12 H you cannot obtain Rawlplug Products at your local Ironmonger. Hardware Dealer or Stores write to: 

THE RAWLPLUG COMPANY LIMITED, CROMWELL ROAD, LONDON, S.W.7 

Mm 

LAFCO now offer the "LEWIN" 
615 universal plane for 16/6 deposit and 8 
monthly payments of 16 6 (Cash Price £6 15/-) 

Featured in 
'Woodworker' 
every month 

7a 
YOURS 

FOR 
5 3 

THE 
BARONET 

PAINT 
STRIPPER 

BRIDGES OF LONDON" 
"TOOL POWER" 

i in. GP 
DRILL 
CASH PRICE 

£7/10/- 
YOURS FOR 18/4 
DEPOSIT and 
monthly payments of the 
same amount 
Good supplies of the complete 
Workshop at £23/12/- Cash or 
57/9 deposit and 8 monthly pay- 
ments of 57/9 are available: 
send S.A.E. for leaflet. 

(Electric.) A.C. or D.C. (Guar- 
anteed for one year) 42/6 cash or 
5/3 deposit and 8 monthly 
payments of 5/3. BLACK & DECKER 
B & D Craftsman Lathe. 12/3 
deposit and 8 monthly payments 
of 12/3 (£5.5.0 cash). Drill 13/11 
and 8 x 13/11 (£5.19.6). iin. 
Bench Drill Stand 7/11 and 8 x 
7/11 (£3.7.6). Sin. Sander 
Polisher Kit 23/- and 8 x 23/- 
(£9.17.6). Disc Sanding Table 
Attachment 3/11 and 8 x 3/11 
(32/6). Sin. Portable Saw 
Attachment 7/7 and 8 x 7/7 
(£3.5.0) and Lathe Saw Table 
6/5 and 8x6/5 (£2.15.0). 

Desk 187 "LAFCO" 3, Corbetts Passage, Rotherhithe New 
Road, S.E.I6. BER. 4341 Ext. I 

LEARN THE PRACTICAL WAY 
Here is home study of the most 
effective kind under expert tutors. 
There is no better way of studying 
for an examination, starting a new 
hobby or for a career in industry. 
These special courses comprise 
the most modern methods of 
postal tuition, combined with a 
Practical Kit of parts (which remains your property). 

COURSES FROM 15/- A MONTH 
COURSES WITH PRACTICAL EQUIPMENT INCLUDE: Radio, Television, 
Mechanics, Electricity, Chemistry, Photography, Carpentry; 
also Draughtsmanship, Commercial Art, Amateur S.W. 
Radio, Languages, etc. 

POST THIS COUPOH TODAY 
| For FREE brochure write: E.M.I. INSTITUTES, 
| Dept. 3IX, Grove Park Road, London, W.4. 

SUBJECT(S) OF INTEREST- 
NAME    
ADDRESS   
22/6/55      IC5IA 

E.M.I. 
INSTITUTES 
The only Postal 
College which is 

part of a world-wide 
Industrial Organisation 
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PEDAL POWER 
MOTOR CAR 

For speedy fixing 

vf] Tape SELP-ADHESIVB 

YOU CAN BECOME A 

HANDICRAFTS INSTRUCTOR 
EXPERIENCE NOT ESSENTIAL 

Men who enjoy making things in wood or metal can turn their hobby 
into a permanent and interesting Career. Short hours, long holidays 
and security in a job you would really enjoy, can be yours if you 
become a Handicrafts instructor. Let us send details of the easiest 
and quickest way to get the necessary qualification. 

We guarantee "NO PASS—NO FEE" 
If you would like to know about our unique method of preparing 
you for one of these appointments, write today, and we will send 
you our informative 144 page Handbook—free and without obli- 
gation. Mark your letters "Handicrafts Instructor". 
BRITISH INSTITUTE OF 
ENGINEERING TECHNOLOGY 

595, 19/31 Wright's Lane, 
London, W.8 BIET 

U.S.A. 
STYLED IVi 

A HOLIDAY TOY 
FOR CHILDREN 2- 6 
START TO MAKF 
THIS MOTOR CAR NOW. METAL PARTS 
AND WHEEL: 

AVAILABLE PLAN, INSTRUCTIONS & LIST 2 6 post free. 
ILLUSTRATED LIST 

For Toy Makers 
with easy plans of 
DOLL'S HOUSE. DOLL'S 
COT and TOY CRANE. 

9d. post free 

ZIMPLAN 
PEDAL 

TRACTOR 
Easy to make. 
Set of Plans and 
list of available 
metal parts 

1/6 post free 

i 

nrtkMDM yi*/182,WARE RD. 
MlEmrL/in HODDESDON 

Hear All Continents 
With H.A.C. Short-Wave Receivers. 

Suppliers for ever 18 years of Radio S-W. Receivers of quality 
One-Valve Kit, Price 25/-. Two-Valve Kit, Price 50/- 
Improved designs with Denco coils. All kits complete with all components, 
accessories and full instructions. Before ordering, call and inspect a demon- 
stration receiver, or send stamped addressed envelope for descriptive 
catalogue. 
'H.A.C Short-Wave Products (Dept. 22), II Old Bond Street, London, W.I 

KITS lor OIJI TIME SlllirS 
Hobbies range of Ship Models includes Elizabeth Jonas, Cutty Sark, 
Victory, Mayflower, etc. Complete kits of wood, sail material, guns, 
pulleys, cord, etc., with full size patterns of parts and planed wood 

Ask for free illustrated lists at Hobbies Branches or from Hobbies Limited, Dept. 99, Dereham, Norfolk. 

* GREAT CAMPING OFFER * 

RIDGE TENT 4/- 
K BRAND NEW de luxe 
^ 'Safety' Tent. All colours. 

Complete. Ideal Cyclists, 
Campers. Length 7 ft. 3 in. sleeping base x 4 ft. 
6in. wide X 3 ft. 6 in. high X 12 in. walls, all approx. 
Weight3i lb.£2 l5s.or4/-depositand6/-monthly. 
With fly-sheet £4 2s. 6d. or 10/- deposit and 9/9 
monthly. Both carr. 1/6. Don't delay, send now. 

GERMAN PRISM EX binoculars 

6LENSESx40mm, ^ 
COATED LENSES 
Popular Squat Model 

NO DEPOSIT 
' Cash Price 69 6 

These 6 lenses x 40 mm. for wide field viewing 
represent the finest value for German Prismex 
Binoculars. Size 5^* x A?", Bending Bar for eye ad- 
justment, with centre focus. Splendid magnifica- 
tion with real 3D viewing. Clear Bloomed lenses, 
wide angle. Ideal for sports and holiday use, day 
and night lenses. Lightweight model. With case 
lanyard and leather straps. NO DEPOSIT. Send 
only 2/6 for packing & reg.. etc. 7 days approval, if 
satisfactory send 4/6, then 8 payments of 9/- with- 
in 8 months. CASH PRICE 69/6. SEND FOR 
LIEBERMAN & GORTZ CATALOGUE CON- 
TAINING EVERY KNOWN BINOCULAR 
MAGNIFICATION. LISTS, TERMS. 
Heac!qiarter & General Supplies Ltd. 
HOBWX/57.196/200 Coldharbour Lane, Loughboro 
June., London, S.E.5. Open Sat., I p.m. Wed. 

t-pAINTSPRAYING' HANDBOOK (1954 
X Ed.). Covers Car, Industrial & Flock Spray- 

ing. 3/6, post free, including catalogue of our 
Cellulose and Synthetic Paints and all Allied 
Sundries and Plant Hire.—Leonard Brooks Ltd., 
81 Oak Road, Harold Wood, Essex. 

mistt! 

THIS 

THIS 

THIS 

is the very book "The 
Sunday Dispatch" said, 
"Tells everything!" 
Is the very book the Press 
said, "is packed with every 
Gadget-Making Instruction 
—is invaluable." 
Is the very book from which 
3 great National papers are printing extracts in their 
own columns! 

THE DE-LUXE 10/- ONLY 
1955 GADGETS ANNUAL 

Massively printed on solid card throughout 
0with full cloth binding and concealed^ 

spiral hinges for easy reference and 
elegant appearance. 

Packed from cover to cover with Over 
350 of the very latest and most ingenious 
ideas in easily made gadgets and devices 
for every purpose including Home—Garden 
—Workshop—Car and Garage—Hobbies— 
Tools and Implements—Saleable Inven- 
tions — Miscellaneous Novelties — Charm- 
ing Gifts—Amusing Puzzles—and a Host 
of Other Fascinating Devices. Every one 
can be made from wood and scrap materials. 
0Over 250 Illustrations and Diagrams# 
What a Wonderful Gift this Grand Book 

Will Make 
#Return post service—send 10/- only and 
ask for the "De-Luxe 1955 Gadgets Annual" 
to:—The Home-Made Gadgets Magazine, 26Swan House.Kingsbury,London. N.W.9. 
^THE CONTENTS ARE ENTIRELY DIF-^ 
•FERENT TO ALL PREVIOUS EDITIONS" 

A MODEL-MAKER'S 'MUST'! 

$LL 

d 

The 'BRITINOL' Spirit Blowlamp 
Gives a 3—4 inch flame from methylated 
spirit, is ideal for all soldering jobs, and 
heats a small iron rapidly. Completely 
automatic in action, no pumping neces- 
sary. Price 7/- from Hobbies or Haifords 
shops, or in case of difficulty, from: BI-METALS (Britinol) LTD., 

St. Mary's Works, Bridge Road 
London, N.9 

GENUINE SWISS 
Musical Movements 

Limited Quantity 17/- each, 
plus 9d. post/pkg. 
Richardson & Forder, 5 Chapel Place, 

White Hart Lane, London, N.I7 

AMERICAN MAGAZINE Subscriptions. One 
year Popular Mechanics 32/-. Popular 

Science 31/6. Homecraftsman 16/6. Homecraft 
18/-. Dekagram 10/6. Free booklet quoting 
others.—Willen Ltd. (Dept. 57), 101 Fleet St., 
London, E.C.4. 
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SEE PAGE 181 

Patterns for the Pen and Ink Rack 
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Issued by SAMUEL JONES & CO., LTD. CAMBERWELL MILL - LONDON • S.E.5 

YOURS 

15'- 
down! 

foronlv 
Save time and work on sewing jobs with this 
excellent 'Essex' Miniature Sewing Machine. 
Fully equipped in every detail and beautifully 
finished with chromium plate. Supplied with 
clamp for fixing firmly to table. Full instructions 
included together with 6 months' guarantee. 
Cash price £4.10.8 or 15/- deposit and 6 monthly, 
payments of 15/-. Protective carrying case 17/6 
extra. Send for leaflet today. 

o BATHROOM SCALE 
BARGAIN ★for 

ONLY, 5/- 
★ and 6 monthly pay- 
ments of 15/- (or Cash 
Price 79/6) 

WATCH Your WEIGHT every day with this streamlined Bathroom Scale. 
Magnified dial easy to read, Weighs accurately, 
from I lb. to I8st. Lovely white enamel finish. 
Non-slip rubber mat. All mechanism enclosed. 2 years' guarantee. Cash 79/6, or 5/- deposit and 6 
monthly payments of 15/-. 

ELECTRIC PAINT STRIPPER 
41- DEPOSIT 

and 
3 monthly 

payments of 

Old paint peels off like magic with the Horvell elec- 
tric paint stripper. Easy, even strokes remove paint, 
varnish, etc. Four-sided blade for angles and corners. 
A.C./D.C.—state actual voltage. Cash 30/-. P & P I/-. 
Extra flex I/- a yard. Spare element 5/6. Leaflet free. 

SANDER 
POLISHER 

(ELECTRIC) 

5- 
DEPOSIT 

'The I. & G. Electric 
Sander Polisher does the 
job ten times faster than by 
hand with no effort. Sands wood, furniture, 
burnishes metal, polishes cars, furniture, silver. 
A.C. only 220/250v. State your actual voltage. 
Cash 75/-, or send 5/- deposit and 6 monthly 
payments of 13/6. 
_______ BARGAIN DISTRIBUTORS (Dept. nv. s 

ROLLS 
RAZOR 

ONLY 3/6 deposit 
and 8 monthly payments of 7/- 
This famous Razor is now offered on easy terms. 
Each set contains sharpening mechanism (strop and 
hone) to keep the blade keenly edged for years. The 
most economical safety razor yet made. Cash price 
53/3, or terms as above. Also in leather pouch with 
spare blade 79/6, or 5/- deposit and 8 payments 
of 10/6. 

ELECTRIC PAINTSPRAYER 
Cash 75/-. Or 4/- deposit 
and 6 monthly payments 
of 13/6 

4 
for si* 
deP 

Paint easily, evenly, twice as fast with the 
Burgess Electric Sprayer. Sprays paint, 
varnish, etc. Complete with sturdy glass 
container, flex, nozzles for ceiling spray- 
ing and extra nozzle discs for different 
liquids. A.C.—state your actual voltage. 
Fully guaranteed. Leaflet free. 

ft* 
ft 

V*. 

12'- UBCTRIC DRILL 

DEPOSIT 
A first-class tool, the Black & Decker 
U-l Portable Electric Drill saves hours on 
home and workshop jobs. Drills wood, 
steel, brick, etc. Steel capacity up to i*. 
Also drives sanding discs, polisher pads, 
etc. Weighs 3ilb. Fully suppressed. 
£5.19.6 or 12/- deposit and 6 monthly 
payments of £1. Sent on receipt of the 
deposit. A.C./D.C. motor, voltages 110 to 
250. State your actual voltage. 
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