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FIX MEND RENEW WITH RAWLPLUG PRODUCTS

RWLPLUGS

`'' WA

4;4    
There are hundreds of different uses for Rawlplugs in
every home. If you want a picture hung on the
drawing -room wall, a glass shelf in the bathroom, or
a meat safe in the larder, Rawlplugs will do all these
jobs quickly, neatly and permanently.
The fixing of Rawlplugs requires no special skill and
no expert knowledge of tools. In addition, they do
not damage the walls or decorations in any way.
Every Rawlplug outfit contains complete equipment
for carrying out dozens of jobs. Always keep an
outfit in your Tool Chest.

POPULAR OUTFIT
HOUSEHOLD

OUTFIT
HANDYMAN OUTFIT
CRAFTSMAN'S

OUTFIT -

1,6

3/6
5/6

5/9

RAWLPLUG

DUROFIX
THE ONLY HEAT AND
WATERPROOF ADHESIVE

Repairs made with Durofix will withstand boiling
water or the heat of an oven. It is colourless
and ready for instant use. Ideal for mending
broken crockery and for all sports repairs, as,
once it has set, it will not become tacky from
the moisture of the hand. It is also invaluable
for all wireless jobs, as it is a non-conductor of
electricity.

Sold in Tubes at
6d. and 1 -

DUROFIX THINNER
& REMOVER

Ed. and 1 3 per bottle.

Rawlplug ELECTRIC
SOLDERING
IRON .c°

Price

716
Complete.

This inexpensive tool is a
fine investment for every-
one who wants to carry
out quick, clean, soldering
jobs. This iron definitely
retains its heat in use-an

important point on all solder-
ing jobs, particularly big work.

The Standard Model has a oz.
pointed bit. It is inexpensive in

use, as it consumes only 80 watts,
i.e., 4 hours a penny, with current

at 3d. per unit. The iron can be used
on either A.G. or D.C. It is available

in 3 voltages :-230250, 200/220, 100;110.
The Rawlplug Electric Soldering Iron is

supplied complete with 6 ft. of twin circular
flex and lamp socket adaptor. Alternative bit

designs are available. Please write for descriptive
folder.

RAWLPLUG

PLASTIC WOOD
This is a pliable material which looks like

wood, is easily applied, and is both weather-
proof and waterproof. When Rawlplug Plastic
Wood has been exposed to the air it becomes
solid and hard. It becomes exactly like real

wood, and can be cut, planed, polished, painted
and varnished. Nails and screws can be success-
fully used in it. You will find dozens of uses
for Rawlplug Plastic Wood in your home.

Sold in Tubes al
6d. and 1 '-

And in Tins from
9d. upwards.

THE RAWLPLVJG CO. LTD., RAWLPLUG HOUSE, CROMWELL ROAD, LONDON, S.W.7
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A Book Guide for the Electrical Engineer

The Electrical Educator
Revised, Enlarged and Rearranged in Convenient Form

This Famous Work Now Covers

Electrical Development, Telegraphy, Telephony
Television, Photo -Telegraphy, Wireless Telegraphy, etc., up-to-date

EDITED BY SIR AMBROSE FLEMING, M.A., D.Sc., F.R.S., WITH CONTRIBUTIONS
BY THE GREATEST LIVING AUTHORITIES

SOME OF THE SUBJECTS COVERED :
Electrical Industry-Accumulators-Automatic Telephones-Photographing
Heart Beats-The Miner and the Super Power Station-Invention in Electrical
Engineering-The Law of Electric Supply-Electrical Advertising-The Ether-
Photo-Telegraphy and Television-Theory of Alternating Currents-- Development
of the Electrical Industry (by Colonel Crompton)-Electrical Condensers-Special
Steels in the Electrical Industry-History of the Electrical Industry-Electricity
from Sand-Electrical Calculations-Pioneers of Electricity (Biographies)-Co-
operation in the Electrical Industry-The Future of the Electrical Industry, etc.

IF IT IS ANYTHING CONNECTED WITH ELECTRICAL ENGINEERING, YOU WILL FIND IT IN THIS WORK
Our FREE Pamphlet Will Tell You About It

This up-to-date Book -Guide will never
fail you. It answers every question : it
solves every difficulty. It pays for itself.
Once acquired, you can study the subjects listed above,
making yourself more and more efficient in the difficult
knowledge belonging to your chosen work without leaving
yOur armchair. You may have the complete work for ADDRESS
only 5/- first payment.

The New Era Publishing Co., Ltd., 12-14 Newton Street,
High Holborn, London, W.C.2.

Send me, free of cost or obligation to order anything, descriptive
booklet on THE ELECTRICAL EDUCATOR in its new, convenient
form, with particulars as to popular price and easy terms of payment.

NAME

DATE P.M.5o

123.
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ifIMPORTANT GUIDE
to SUCCESSFUL

ENGINEERING CAREERS
After months of intensive effort and research, we are
pleased to announce that the 1937 edition of our Hand-
book, "ENGINEERING OPPORTUNITIES," is now
out of the publishers' hands and ready for free distribution.
Containing 268 pages of practical guidance, this book is,
beyond argument, the finest and most complete hand-
book on Successful Engineering Careers ever compiled.
It is a book that should be on the bookshelf of every
person interested in engineering, whatever his age,
position or experience.

The Handbook contains, among other intensely
interesting matter, details of B.Sc., A.M.I.R.E.,
A.M.I.Mech.E., A.M.I.E.E., A.M.I.A.E.,
A.M.I.W.T., A.M.I.R.E., CIVIL SERVICE, and
other important Engineering Examinations : outlines
courses in all branches of CIVIL, MECHANICAL,
ELECTRICAL, AUTOMOBILE, RADIO, TELE-
VISION and AERONAUTICAL ENGINEERING,
BUILDING, GOVERNMENT EMPLOYMENT,
etc., and outlines the unique advantages of our
Employment Department.

WE DEFINITELY GUARANTEE

"NO PASS NO FEE"

no cost or obligation of any kind.

BRITISH INSTITUTE OF
ENGINEERING TECHNOLOGY

410A, SHAKESPEARE HOUSE,
17, 18 & 19, STRATFORD PLACE, LONDON, W.1.

If you are earning less than £ 10 per week you
cannot afford to miss reading " ENGINEERING

OPPORTUNITIES." In your own interests, ,p.

we advise you to send for your copy of this *P

enlightening guide to well -paid posts by filling ro

in and posting the coupon NOW. There is A

4.
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PRACTICAL
MECHANICS

Bind Your Copies of "Practical Mechanics"
THE binding case for Volume III, com-

plete with title page and index, is now
ready and costs 3s. 6d. by post from the
Publisher, George Newnes, Ltd., 8-11
Southampton Street, Strand, London,
W.C.2. The index can be obtained separ-
ately if desired for 7d. post free. All
readers should have their copies of Volume
III bound, and thus be able easily to refer
to the contents by means of the fully cross-
referenced index.

A Nugget of Platinum

ALARGE nugget of platinum weighing
76 ounces has been found by a group of

Soviet officials while looking for gold in the
Ural mountains. Although the exact
purity of the nugget has not yet been
ascertained, it is estimated to be worth at
least £700.

Hardened Engine Cylinders

ANEW hardening process for diesel
engine cylinders has just been developed

by the firm of R. A. Lister & Co., of Glouces-
tershire. The process consists of a coating of
chromium, which is deposited on the cast-
iron cylinder walls by electro-chemical
means.

Lower Cylinder Wear
As a result of a long series of tests it has

been shown that cylinders treated by the
new process show only about one-third of
the wear of ordinary cast-iron cylinders. It
is pointed out that although the process has
only been applied to diesel engines up to
the present, the principles involved apply
equally to ordinary motor -car engines, aero
engines, and other machinery where the
increase of wear resistance is of importance.

Bakelite Airscrews
I/AKELITE is continually finding newB

but a particularly interesting one
is its application to aircraft propellers. A
variable -pitch airscrew, about 64 ft. in
diameter, has just been constructed by
Messrs. de Havilland, and the preliminary
tests appear to be highly satisfactory.

Composition of the Material
The material from which the blades are

made consists of sheets of cotton fabric
impregnated with plastic synthetic resins,
formed into a rectangular slab by means
of a heated hydraulic press in accordance
with established bakelite technique. The
airscrew blades are then formed by milling
in a profile machine and the blades are
finally finished and polished by hand.

EDITED BY F. J. CAMM

VOL. IV. No. 38

DECEMBER

1 9 3 6

NOTES, NEWS,
AND VIEWS

A Steel Spider
The blades are mounted on a special

steel spider and, of course, the mechanism

Showing the attractive
appearance of the bound

volume of " Practical Mechanics. -

of the variable -pitch hub is also of steel.
The new airscrew will undergo very severe
tests before being put into service, but the
experiments already conducted indicate
that bakelite is likely to prove an ideal
material for the purpose.

SUBSCRIPTION RATES

Inland and Abroad, 7s. 6d. per annum
Canada - - 7s. per annum

Editorial and Advertisement Offices : " Practical
Mechanics," George Newnes Ltd.

8-I I Southampton Street, Strand, W.C.2.
'Phone : Temple Bar 4363

Telegrams : Newnes, Rand, London
Registered at the G.P.O. for transmission by

Canadian Magazine Post

Motor -boat Speed Record

AN attempt is to be made shortly on Loch
Lomond by Mr. H. Roy Fedden, the

chief engineer of the Bristol Aeroplane
Company, to capture the world's motor-
boat speed record. Mr. Fedden's speed-
boat is fitted with a Ford V8 engine and is
said to be capable of very high speeds.

Arochior

THIS is the abbreviated name of a
chlorinated diphenyl compound which,

it is claimed, will be able to supply the
world with power when the supplies of oil
and coal are exhausted.

Discovered Years Ago
The compound was discovered some years

ago by an American firm, and hitherto it
has had certain industrial uses ; for example,
in the moisture -proofing of paper, the cool-
ing of electrical transformers, and as a
constituent of cellulose varnishes.

A Heat Transfer Agent
It has been discovered, however, that it

has enormous possibilities as a heat transfer
agent and a machine has been developed to
utilise solar radiation to produce useful
power. Although at present only a labora-
tory experiment, it is believed that almost
unlimited supplies of power could be made
available when the apparatus has been
fully developed.

Cotine, A New Natural Fibre
ANEW textile fibre which can be grown

at half the cost of cotton has been
developed as the result of twenty years of
secret research work, and many remarkable
claims are made on behalf of the new fibre.

In appearance, the fibre is midway
between flax and cotton, and experiments
have shown that it can be spun very
readily either alone or in combination with
any other textile fibre.

Average Yield per Acre
It is stated that the average yield per

acre is three times that of cotton or flax,
and as the harvesting is done with ordinary
wheat reapers and binders, the costs of
production are very low.

In spite of the conservatism for which
the textile trade is renowned, great interest
is being shown in the new product and it is
believed that its production may help
greatly to relieve the industrial depression
in the textile industries.
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MAINS CLOCK

How to Construct a Thoroughly Reliable and Well -designed Clock for Operation from 50 -cycle A.C. Mains. Complete
Sets of Parts are Available and the Clock Can Be Made Entirely Without Workshop Equipment. Everything Necessary
for the Construction is Supplied with the Kit. It is of Handsome Appearance and Equal to Expensive Commercial Clocks.

By " Home Mechanic."

NO one could have foreseen
that the spring- or weight -
operated clock would ever

become obsolete, for it has under-
gone very little change during the
past fifty years. Time -measur-
ing instruments have passed
through many changes through
the centuries, and clocks and
other time -recording devices can
be traced back for more than
2,000 years. Perhaps the first
device to record time was the
Clepsydra, or Water Clock, in
which a tank of water had a
small float with an indicating
needle and a small hole by means
of which the water was enabled
to escape. As the level of the
water fell, the float descended in
sympathy, and the needle with it.
Thus, the position of the needle
in relation to a series of marks on
the side of the tank gave a rough
and ready method of telling the
time of day. Burning graduated
candles, the Gnomon Sundial,
were other methods of time
recording which preceded the
weight -operated pendulum clock.
Spring -driven clocks are of more
recent origin. It is a fact, however, that even
expensive spring or pendulum clocks cannot
be made to keep correct time ; they are subject
to variations due to temperature, position,
and mechanical condition, and so long as

Assembling the pinion.
In this operation the
spindle should be 6
supported on a small
block of metal, and
the pinion is then
tapped on with a
special punch supplied

with the bit.

The finished mains
clock.

they have an even rate either gaining
losing, they are considered satisfactory.

Or

Time -controlled 50 -cycle Mains
The growing use of electricity in the home,

however, has caused a radical change in
many domestic devices, and there are

few homes now without
electricity. Owing to
the grid scheme it is
certain that within the

I0
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next ten years every home will
be wired for electricity.

The source of the supply
is usually alternating current
of a time -controlled frequency
of 50 -cycles per second. Here
we have on tap the very ideal
method of making a device which
must keep exact time. It cannot
gain or lose, hence you will find
that most homes nowadays make
use of at least one synchronous
mains clock. They require no
winding, and go without trouble
for years. There are no parts
which by reason of wear would
cause the clock to vary in time
keeping. Such clocks do not
require to be cleaned frequently ;
so long as they are connected to
the mains they continue to go,
in which respect they have the
great additional advantage that
you cannot forget to wind them
up.

Such mains clocks are usually
expensive to buy, and many
amateurs have devised means of
making what I might term a
poor imitation of them.

Parts Now Available
Very often this means that it costs as

much to make one as to buy one, and
usually the result is far from satisfactory. At
last, however, a company has come forward
and produced a complete set of parts,
machined and ready for assembly, by means
of which you can within an hour have a
handsome, reliable, and well -designed clock,
which will keep time as accurately as the
six pips from Greenwich. I built one of
these clocks in three quarters of an hour,
and it is going perfectly as I am writing
this article. Moreover, notwithstanding
the high quality of these parts, the price is
the modest one of 258., with instructions,
a screwdriver and punch (all that is neces-
sary to assemble it), clock oil, and clock
grease. By means of the part -numbering
system you cannot go wrong. The com-
pany should have full credit for its enter-
prise, and I mention them by name. They
are : The London Electric Clock Co., 15
Park Street (off Upper Street), Islington,
N.1. The kits are obtainable from the
usual dealers and large stores, or direct
from the company for 258., plus 6d. postage.
The assembled model can be obtained for
358., postage extra. It should be men-
tioned that the kit is complete with the
adaptor, flex, and plug. A list of parts
appears on page 126, and illustrations of the

0.11"1"1"61111ria.- _
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various parts on page 127. By this part -
numbering system the assembly becomes a
most simple matter.

Principle of the Synchronous Clock
Before proceeding with the assembly, it

would be as well briefly to describe the
principle of a synchronous electric clock.
In the place of the spring used to drive
ordinary types of clock, a small synchronous
electric motor provides the power. This
motor is designed to run at a constant
speed always, and will only work on A.C.
current of 50 cycles, which is now available
in all districts served by the national grid
scheme. The speed of the motor is not
affected by climatic conditions, and thus
the clock will never vary so long as it is
connected to the A.C. mains. If the current
supply is interrupted, the clock will stop
and must be restarted and set to the correct
time. No regulating is necessary, and so
long as the clock is running, it must give
the correct time.

No soldering iron is necessary,and a screw-
driver is supplied for assembly purposes.
First, compare the various parts with the
photographs on the large sheet, in conjunc-
tion with the spare parts list which names
the various items against
their respective numbers.
The parts are numbered in
the order of assembly, and in
these instructions, wherever a
part is named, its part number
is given in brackets alongside.

Assembling the Minute
Spindle
When referring to the clock

base plate (6), the back is the
side on which the various
pillars are cast.

Take the minute -hand
spindle (1) and assemble on
to it the following parts in the
order named, brass worm
wheel (2), spring (3), cup
washer (4), and horseshoe
washer (5), as shown in Fig. 2.
The spring (3) must be com-
pressed by the cup washer
(4), allowing the horseshoe
washer (5) to be slipped into
the groove on the stem of
the minute spindle (1). Note

Showing the first stage
of assembly complete.

that the recessed side of cup washer (4)
fits round the horseshoe washer (5),
preventing it coming out.

The Going Train
Next take the clock base plate (6) and

fit the assembled minute spindle through
the centre hole of this casting, and then
fit the minute spindle bracket (7), which
is located by two pips on the casting,
and a screw (8), as shown in Fig. 1.

The small pinion (9) is next fitted on
to the minute spindle (1), and for this
purpose the spindle must be supported
on a small block of metal, and the pinion
(9) tapped on with the special punch (10),
supplied with the kit. The pinion (9)
must be tapped down to the bottom of
the small knurling on the minute spindle
(1), so that the pinion (9) cannot turn
without also turning the spindle (1), and
there must be just a little end play for
the minute spindle assembly. The pinion
(9) must not be tapped down so hard that
it prevents the minute spindle (1) spin-
ning freely in its bearing.

The hour wheel (11) and intermediate
wheel (12) may now be fitted on to the
front of the clock base plate (6). The

An exploded view showing later stages of assembly.

hand -setting wheel, together with its
spindle, is already fitted to the casting
before dispatch. Fit the hour wheel
(11) on to the end of the minute spindle
(1), and then fit the intermediate wheel
(12), locating it by screw (13), which
screws into the tapped hole in the cast-
ing between the hand -setting wheel and
hour wheel (11) as shown in Fig. 4.
The screw (13) is locked by nut (14) on
the back of the clock base plate (6).
Make sure that all these gears revolve
freely with each other, before passing
on to the next operation.

The intermediate spindle (15), on
which is already mounted the fabric
worm wheel, is fitted so as to revolve
between the two small lugs (B and C)
on the back of the clock base plate (6).
There is a rectangular opening (D) in
the casting to receive the fabric wheel,
and to fit the intermediate spindle (15)
the end (E) should be passed through
the large hole in lug B, thus allowing
the pivot (F) at the end of the spindle
to slide into its bearing in lug C, and
fabric wheel fits into rectangular open-
ing.

Reference to Fig. 5 should make the

(
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The assembly of the movement
complete, with the exception

parts 31-38.

assembly quite clear. The bush (16) fits
into lug B and the two end plates (17) are
secured by two screws (8), and may now be
fitted as indicated in Fig. 5. Before fitting
the end plate (17), however, the recesses in

the two bearings which
these plates cover should
be filled with the special
grease supplied. The brass
wheel (2) should now mesh
with the worm thread on
the intermediate spindle
(15), and this spindle should
spin freely, transmitting
the drive through all the
gears already fitted.

Rotor Spindle Assembly
Take the rotor spindle

assembly (18) and make
sure that the brass carry-
over wheel, mounted on
the spindle alongside the
toothed rotor, is free to
revolve, and place a drop of

oil at this point. A small bottle of special
oil is provided in the kit. Fit the rotor
spindle pivot into its bearing in the clock
base plate (6) as indicated in Fig. 1, so that
the worm thread on the rotor spindle
assemble (18) will mesh with the fabric
wheel (15) already mounted.

Place the clock base plate (6) complete,
with all the parts already assembled on to it,
face downwards, with the back of the plate
facing the assembler. Place the stators (19)
in position, as shown in Fig. 6, passing the
hand -setting spindle through the brass bush
fitted into one of the stators (19). The
ends of the stators (19), which are bent at
right angles, must be pointing towards
the clock base plate (6).

The Pole Pieces and Rotor
Now fit the two pole pieces (20), making

sure that the two small pips on each pole
piece face towards the clock base plate,
and register with the locating holes in the
stators (19).

Next take the rear rotor -bearing plate (21)
and, carefully guiding the rear rotor spindle
pivot into its bearing, fit the plate (21) so
that it rests across the top of the two pole
pieces (20) already in position, and the four

aroo
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pips locate with the corresponding depres-
sions on each of the pole pieces (20). Make
sure that the bearing plate (21) is fitted the
correct way round, as shown in illustration.
Screw the two pillar screws (22) into the
ends of the pillars, but before screwing up
tight, make sure that all the locating pips
on the pole pieces (20) and the bearing
plate (21) properly register with the holes
in the stators (19).

The rotor spindle assembly (18) should
now spin freely in its two bearings, and the
worm thread on the rotor spindle (18) should
mesh with the fabric wheel (15).

The Starter
The starter is already fitted to the plate

(21), and by fixing the spring (23), one loop
over the small tongue on the starter and the
other over the steel rivet on the plate (21),
the rotor can be spun by sliding the starter
along to the extremity of its slot and re-
leasing.

This action will always start the rotor in
the right direction, as it will be noticed
later, when the current is connected to the
clock, that the rotor will run in either
direction. If it is revolved the wrong way,
the clock would go backwards.

Mounted on the plate (21) (G, Fig.6) will be
seen a small phosphor bronze stepped plate.
Loosen its securing screw and swing the
plate to one side, thus exposing the rear
pivot of the rotor spindle assembly (18).
Put one drop of the special oil provided into
this bearing, and then pack the bearing
with grease all round the rotor spindle pivot.

D

moving parts may be oiled with not more
than ens drop of oil. Too much oil will be
of no benefit, and it is moss important that
no oil is placed on the fabric wheel
or the worm thread which engages
with it.

The Coil Unit
The coil (26), which should be

handled with great care, may now
be fitted. The core laminations
(27) are already fitted into the coil
(26), and by looking at Fig. 7, it
will clearly be seen how the coil
(26) is mounted between the
platforms at the top of the
stators (19). The coil (26)must be
mounted so
that the two
leads from it
are at the top.
Screw the coil
laminations
down tightly
by two screws
(28), on to the
stators (19)and then
mount the
fabric plate,
carrying the
split terminalcontacts,
which are at-
tached to the
leads from the

The method of fitting the intermediate spindle.

Slide the phosphor bronze plate back into
position, and tighten its screw.

The Indicator
The indicator (24), half of which is

coloured red, should now be pushed on to
the front end of the rotor spindle, just
allowing the tip of the spindle to project
beyond the face of the indicator (24). Fit
the front rotor spindle end spring (25) by its
screw (8), as shown in Fig. 4. Place a spot
of grease on the end of rotor spindle, where
the spring (25) presses on to it. It is
important that the spring (25) does not
press too hard on to the end of the rotor
spindle. If it does so, it must be pulled
away sufficiently to release the spring
tension. If the spring (25) does not press
at all on the spindle, the clock may be
slightly noisy when running.

Oiling the Parts
At this stage all bearings and other

9

5

4

3

The various parts to
be fitted to the minute
hand spindle showing
the order of assembly.

6

The assemb
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ly on the front of the base plate should look like this when finished.

coil (26).
This fabricplate is
secured by
two screws
(29), and it
should be so
mounted
that the split
contacts,
which it will
be noticed
are not cen-
trally fitted,
are below
the centre
line of the
fabric plate,
as in the
illustrat i o n.
It is import-
ant that the
leads from
the coil (26)
to the split
contacts do
not touch or
cross.

Testing the Clock
The movement can now be connected to

the mains by means of the flex and small
plug (30). Start the clock by moving the
starter to its extremity and releasing. If
everything appears to be in order, and the
movement is running satisfactorily, dis-
connect the current and complete the clock.

The Dial and Hands
Mount the dial (31) on to the face of the

movement, in such a manner that the
indicator (24) can be seen through the small
hole in the dial immediately above the
six -o'clock chapter. The spacing pieces
(32) must be placed between the dial and
the front of clock base plate (6), so as to
prevent the dial touching the indicator, and
the dial (31) is held in position by two screws
(33), these latter also passing through the
holes in the spacing pieces (32), the radius
on these spacing pieces conforming to the
circle of the clock base plate(6).

The hour hand (34) may now be fitted,
followed by the minute hand (35). If they
are both set at twelve o'clock, they will
register correctly at any other hour; to

(Continued on page 185)

LIST OF PARTS FOR THE CLOCK

Part
No. Part Name.

1 Minute -hand Spindle.
2 Brass Worm Wheel for Part No. 1.
3 Spring for Part No. 1.
4 Cup Washer for Part No. 1.
5 Horseshoe Washer for Part No. 1.
6 Clock Base Plate, fitted with hand -setting

wheel and spindle, all holes tapped and ready
for assembly.

7 Minute Spindle Bracket.
8 8 B.A. Screws (4 per clock).
9 Small Brass Pinion.

10 Special Punch for fitting Part No. 9.
11 Hour Wheel.
12 Intermediate Wheel.
13 8 B.A. Screw for Part No. 12.
14 8 B.A. Nut for Part No. 13.
15 Intermediate Worm Spindle complete with

Fabric Worm Wheel.
16 Brass Bush for Part No. 15.
17 Bearing End Plates for Part No. 15 (2 per clock).
18 Rotor Spindle, Rotor and Brass Carry-over

Wheel assembly complete.
19 Stator, right and left hand (2 per clock).
20 Pole Pieces (2 per clock).
21 Rear Rotor Bearing Plate, fitted with bearing

and starter.
22 Pillar Screws (2 per clock).
23 Starter Spring for Part No. 21.
24 Indicator.
25 Front Rotor Spindle End Spring.
26 Coil, complete with Split Terminal Contacts

mounted on fabric base.
27 Core Laminations for Part No. 26 (15 per set).
28 6 B.A. Screws for Parts No. 26/ 27 (2 per clock).
29 6 B.A. Screws for Parts No. 26/27 (2 per clock).
30 Plug.
31 Dial for Outfit No. 1.
31a Dial with small hole at each corner for Outfit

No. la.
32 Spacing Pieces for Part No. 31 (2 per clock).
33 6 B.A. Screws (oxydised) for Part No. 31 (2 per

clock).
34 Hour Hand (finished green).
35 Minute Hand (finished green).
36 Fixing studs for Part No. 37 (2 per clock).
37 Dust Cover.
38 4 B.A. Nuts for Parts No. 36 (2 per clock).
39 Hand -setting Knob.
40 2 each-Small Oxidised Wood Serewsfor fixing

Part 31a to wood panel (4 per clock) issued
only with outfit No. la.
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THIS MONTH IN THE WORLD F-
December, 1936

SCIENCE AND INVENTION

A new type of monoplane
capable of phenomenal
speed (not yet disclosed),
built by Petters, Ltd., of
Yeovil, Somerset, has been
ordered by the R.A.F. It
was designed and flown in twelve months. The machine has an
exceptionally high wing, and the pilot, in his glass covered -in
cockpit, has a clear view all round. Its landing gear is streamlined, with powerful landing lights
inserted in the wheelcasing. The machine has a long range, variable pitch propeller and slotted wings.

Oxy-hydrogen Motors for Submarines
ANEW type of German U-boat dispenses

with electric propulsion under water, and
uses an oxy-hydrogen-fired steam turbine
unit. It is not clear whether all the oxygen
and hydrogen needed fora voyage are charged
into cylinders at the outset of a voyage or
whether it is generated and stored as re-
quired by electrolysis of sulphuric acid or
caustic soda in special cells, but the mixture
of oxygen and hydrogen which comes off
from the cell is then compressed into
cylinders for use under water.

Power for Electrolysis
The power for electrolysis in this case

would be provided by a generator driven
off the above -water diesel engine. This
would be the flexible arrangement and pro-
vide the vessel with under -water range
limited only by its supply of oil fuel. Sub-
marines are, of course, driven under water by
electricity stored in ordinary lead accumula-
tors. This system has several disadvantages.
The acid spills from the accumulators if the
vessel is dived at too steep an angle.

Heavy Accumulators
The accumulators are exceedingly heavy

in proportion to the power they store. If
sea -water leaks in and gets at the batteries,
fumes of hydrochloric acid are generated,
which gasses the occupants. The idea of the
oxy-hydrogen steam -boiler turbine system
is of course not new. But it can only
become possible if weight and size of units
are designed to low limits. There have of
course been many improvements in the
construction of gas cylinders and high-pres-
sure compact boiler systems of recent years,
which have considerably altered the
situation.

Sun Motor

AHALF -horse -power sun motor was
amongst the exhibitions at the recent

World Power Conference in New York.

Its power unit was a high-pressure turbine
supplied with steam from a boiler which
ran at nearly 200 lb. to the square inch.
The water in the boiler was not heated
directly by the sun, as that would have
entailed long pipes built to withstand the
boiler pressure. The heat of the sun was
concentrated, by means of mirrors, on tubes
of an organic liquid which could be heated
to a high temperature without generating
high vapour pressures. In addition, it has
the property of giving up its heat easily
in the steam boiler. This liquid then acted
as the conveyor of heat from the sun -con-
centrating mirrors to the boilers. The
system is one of the few successful yet
devised.

Film Studio Generator Sets
T is an interesting fact that all modern

I film studios are building their own
power plants. There are several reasons
for this, the first of which are reliability
and cheapness. A diesel-engined set can
generate at under .2d. per unit. There is no
risk of voltage flicker or power failure, but
the principal reason has to do with the
delicacy of sound recording. High-powered
arc lamps are used for lighting sets.

A Noisy Background
If these were supplied with A.C. they

would buzz and purr and talking pictures
would always have the recording of this
noise as a background. The current used
in film studios is always D.C. for this reason,
and the voltage of generation has a very
smooth flux. When putting in generators
to obtain this D.C. current, it is cheaper to
use diesel drive than electric, and film
studios now all have their generating
stations turning out several thousand
kilowatts.

Diesel Aeroplane Engines
THE diesel engine for aeroplanes has

reached a far more advanced design than
many people think. The weight p r horse-

power is now down to 2 lb., which is less than
the figure that was thought final for petrol
engines less than five years ago. There are
several German all -metal monoplanes which
have been using 12 -cylinder Junkers
diesel engines for some months past.

A 4,000 -mile Trip
One made a 4,000 -mile trip to W. Africa

and back recently without refuelling. It
had four Junkers engines developing 3,000
h.p. between them. In this country Rolls-
Royce have the Napier Cutlass and Cul-
verin engines available, built in the usual
cylinder -in -line style of Rolls-Royce aero
engines.

A Radial Nine -cylinder Engine
THE Bristol flying company have built

a radialnine-cylinder engine, the Pheenix,
which looks exactly like their big Bristol
Mercury engine. An Atlas machine using
one recently reached an altitude of 27,000
ft. and gave an all-round performance which
was, if anything, better than that of the
same machine using a petrol engine. All
these engines run at about the 750-h.p.
mark, although a short time ago it was said
that diesel -engine units could not be
economical in weight under 1,000 h.p.
Indeed, the lower limit of size now seems
immaterial, for there is a 17-h.p. rated car
engine which can and has been fitted quite
successfully to private cars, one notable
conversion being that of an ordinary
16-h.p. Morris by a London firm interested
in the distribution of diesel oils.

Coal -injection Engines
AN engine operating on the fuel -injection

system but using powdered coal instead
of oil is occupying the attention of engineers
in coal -producing countries. The engine
works quite well but its life is short, because
the problem of exhausting the ash residue
of the coal has not been solved. It forms
a paste with the lubricating oil and rapidly
scores the cylinder linings. Actually, the
best performance is obtained on such im-
probable fuels as flour and starch, which
have a very small ash residue.

Separating Combustible Substances
Now chemists have been set to work on

the problem of separating the combustible
substance in the coal from mineral ash by
use of suitable solvents. A considerable
degree of success has been obtained, and it
is very probable that within ten years we
shall not need to rely on oil supplies for
engine fuel.

Power from Refuse
I T is not generally known that the Ford
Motor Works at Dagenham runs its electric

supply boilers on a big part of London's refuse.
Actually, to do this sort of thing on anything
but the biggest scale does not pay. It takes
7 tons of refuse to supply as much heat as
one ton of coal. Ordinary power stations
do not care to put in the special furnaces
required for refuse burning.
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Fig. 4.- A
transparent
lining of cello-
phane drops
into this glass
so that anything placed into the glass may be
vanished by lifting out the lining under suitable cover.

GLASS as a material for making con-
juring apparatus would seem to be
most unsuitable because, presumably,

its transparent nature would simply give
away the secrets. Actually, however, it is
this very transparency which is used to
produce the illusions, and in a great many
instances the transparency itself is more
or less of an illusion as well.

One of the simplest glass tricks consists
of a tumbler fitted with a vertical partition
of mirror which divides the glass into two
parts. Anything placed in one part can be
changed to a different object previously
placed in the other half by simply turning
the glass round under cover of a cloth.
The mirror is double -sided and by reflecting
the front half of the glass gives the im-
pression that the glass is empty, although
there is something at the back of the mirror.

A Practical Adaptation
With this glass, however, care must be

taken not to hold it too near objects which
it is likely to reflect and so give away its
secret. A more practical adaptation of the

Interesting Glass Conjuring
Apparatus and How it is Used

By NORMAN HUNTER
(The Well-known Conjuror, of " Maskelynes

Mysteries " Fame)

idea is shown in Fig. 1. In this case the
partition in the glass is of cardboard and it
is covered with paper to match the box
which stands behind it. The hand shown
going behind the glass reveals the presence
of this partition, which normally is quite
invisible, and the glass appears to be empty.
An article, say, a white handkerchief,
placed in the front partition is easily
changed to, say, a flag, which in the photo-
graph is already in the back of the glass.

A further refinement is to have the re-
verse side of the partition painted dead

BLACK THIS SIDE

Fig. 1.-The glassis fitted with a partition that matches the box.
The hand held behind the glass shows up the partition but normally
the glass will appear empty except for whatever is placed in the

front of the partition Fig. 3.-Cutting the sand mould.

Fig. 2.-Show-
ing the reverse
side of the par-
tition painted

black.

PATTERN To MATCH
Box
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black (Fig. 2). When the glass is covered
and turned round it is then placed on an-
other table, in front of a black hat. On
uncovering the glass the contents are seen
to have changed and this time the black
background can apparently be seen through
the glass. The fact that the background
changes completely removes any suspicions
that may lurk in the minds of the spectators
that the glass is other than empty.
A Sand Mould

To fit such a partition into a glass the
easiest way is to fill the glass with moist
sand and turn it out, just like a mud pie.
With a large knife carefully cut down the
centre of the sand and remove one half
(Fig. 3). Place a piece of stiff card against
the flat side of the mould and draw round
it. The cardboard may then be cut to this
outline and will fit the glass perfectly.
The glass used should have a foot, as shown
in the illustrations. This enables it to be
stood some little way in front of the back-
ground without the partition being visible
against the surface of the table, as it would
be if an ordinary tumbler were used.

Fig. 4 illustrates another equally simple
and effective conjuring accessory to a glass.
This is a transparent lining made of olear
cellophane or similar substance. The pre-
sence of the lining makes no visible differ-
ence to the glass yet anything placed in the
glass goes of course into the lining and may
be removed under cover of a paper tube by
simply lifting out the lining (Fig. 5).

To make such a lining it is advisable first
to cut a paper pattern. Mark off on the
paper a circle having a diameter equal to
the height of the bowl of the glass. Cut this
out and remove a generous segment of the
disc. Place the pattern into the glass and
mark where it overlaps. Trim the paper
until it just fits the glass, then cut the cello-
phane from this pattern, allowing a quarter
of an inch overlap (Fig. 6). Stick the edges
together with glue and drop a blob of the
adhesive into the bottom of the lining to
seal up the point. It should be noted that
the lining need not follow the slight curve
of the glass. A simple cone of the right
dimensions is all that is required but the
point may be rounded by making short slits
in the cellophane, coating them generously
with adhesive and pressing the lining into
the glass, where it is retained by a weight
on top until dry.

'-,
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Fig. 5.-Removing the
cellophane lining under

cover of a tube.

Vanishing Articles
To use the glass and lining for vanishing

articles, drop the things in question openly
into the glass, then cover it with a paper or
cardboard tube. Make a few passes over
the glass and lift the cover. As you do this
your fingers are naturally inside the cover
and they are inserted into the glass and
draw the lining out within the covering
tube. While attention is drawn to the
emptiness of the glass the lining and its
contents are allowed to drop secretly into
a box on the table, or into a small bag
fixed at the back of the table.

(.)

".
Fig. 8.-A ball held in position by
means of a finger placed across the

bottom of the glass

The glass is best used to cause the dis-
appearance of a quantity of bran or confetti
rather than a single article because an
audience might just possibly think you had
simply lifted the article out of the glass ;
whereas, not being aware of the existence
of the transparent lining, they cannot
imagine it to be possible to lift out a
quantity of loose material. In this case
the lining may well be got rid of in the box
from which the bran or other commodity
was taken.

Fig. 6.-Details
of the cellophane

lining.

Not quite so easy to make but equally
useful is the bottomless glass shown in
Fig. 7. The bottom is removed by first
drilling a small hole with a twist drill, well
lubricated with turpentine.
The hole is then gradually
enlarged by gently chipping
with a hammer and small
cold chisel, and the hole fi-
nally smoothed off on a small
emery wheel. A glass having
a stout rim to the bottom
should be chosen, as the thick
rim gives strength to the fin-
ished article. There is a
certain element of luck in
making a glass of this kind,
and it is possible that one or

two glasses mayC

Vanishing Liquids
Carefully made the lining can even be

used for liquids and a still more amazing
vanish accomplished. In this event the
lining full of liquid is allowed to remain
inside the tube, which should be a heavy
one, say, of metal, and is just stood on the
table while the glass is turned upside down
to prove its emptiness.

be cracked or
broken before
one is success-
fully finished,
but as suitable
tumblers can be
bought for a
few pence the expense is

not great.
6LA55
a/5C Fig. 9.-Showing how

SMEARED a false bottom is held in
WITH place on the glass by

GREASE, means of grease.

Using the Glass
Now for the use of the glass. An object

such as a ball, a ring, small watch, etc.,
may be dropped into the glass, being re-
tained by a finger crossing the bottom
(Fig. 8). The glass is covered with a hand-
kerchief and set down on the table. The
article passes right through when the
supporting finger is removed, and drops
into the hand where it is hidden, to be
reproduced elsewhere later on. The vanish
of the object is not as a rule revealed at once :
the object, usually a borrowed or marked
one, being meantime disposed in another
piece of apparatus, pressed into a hole in a
loaf of bread, or secretly dropped into a
spectator's pocket. To the audience the
object is still in the glass, so that when the
covering is removed and the glass shown
empty, and the missing article instantly
reproduced elsewhere and identified, you
have a very complete and puzzling mystery.

Naturally the process may be reversed
and some object may be secretly intro-
duced into the previously shown empty

Fig. 7 .-The bottomless glass. Small articles placed in the glass can be
secretly removed through the bottom after the glass has been covered.

glass, via the bottom, after the glass has
been covered, to be duly revealed later on.

Professionally made bottomless glasses
are sometimes fitted with plugs ground to
fit snugly into the hole in the bottom. Such
a glass may be filled with water and emptied
before the trick begins, as a guarantee of
its innocence. The plug is then secretly
removed in the cloth used to dry the glass.

Making a glass like this is rather
beyond the skill of the amateur,
but something approaching it
can be managed by obtaining a
disc of glass the same size as the
outer diameter of the base of
the tumbler. This disc, coated
with Vaseline (Fig. 9), may be
kept pressed on the outside of
the bottom of the glass and held
in place by pressure of the fingers

(Continued on page 183)

Fig. 10.-Vanishing a stick. The photograph shows the glass tube
which previously covered the stick, and from which the stick has
been dropped under cover of a handkerchief, partly in the vase.
Notice how the cut glass of the vase renders the glass tube invisible.
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The Shortage of Skilled Labour
AMUTE comment on this mech-
anised age is the shortage of
skilled artisans and craftsmen.

The machine has, like some evil robot,
destroyed the hand of its creator,
until we have reached that position
where skilled labour is insufficient to
go round. The " situations vacant "
columns of the daily papers are filled
with advertisements asking for skilled
men. " Only skilled men need apply "
is the phrase used in most of them, and
it directs attention to a problem which
the country must solve at once. A
machine once made can be operated
by unskilled labour, but before its
wheels can turn, and produce at an
incredible speed masses of articles
with sausage -like rapidity and un-
canny precision, the skilled hand must
toil to make the press -tools, the jigs,
and the fixtures necessary for its
production.

We are inclined in this age to
presume that machinery has abolished
skilled labour, when actually it has
created a much greater demand for it.
Moreover, the skill must be of a higher
order, for precision limits grow closer
as we approach the modern ideal of
perfection, and many of the hand
processes of obtaining accuracy have
become necessarily obsolete. The
skill required to -day is of a different
order. Formerly, accurate parts were
made one at a time, and the processes
of scraping, fitting and drilling were
considered as highly skilled trades.
Those processes to -day are chiefly
confined to repair work and to the
tool -room, but even so manufacturers
are unable to obtain all the skilled
workmen they require.

The Pleasure of Skill
I T was a shibboleth in the engineer-
ing trade a quarter -of -a -century ago

that it took at least five years to
train an engineer. It takes at least
that period nowadays, for processes
have been invented and machines
produced which were then unknown.
It is not only in the engineering trades
that this lack of skilled men exists.

I object to the term " skilled labour,"
for skilled work is one of those ex-
treme pleasures ; nothing can equal
the interest of a skilled task either in
its execution or in the survey of the
finished job. I prefer the term
" skilled craftsman," for it accurately
describes that individual. Other in-
dustries are experiencing this diffi-
culty in obtaining key men, and it
may be useful to examine some of the
contributory causes.

Influence of the War
I N the first place we must not omit
from our ken the enormous influence

) d- ) ) ) u );,44) iw ) Eli)=.e-

the
Editor and

%taff 3oin in
Wishing Eveq
1Reaber a Uery

lbaPPY
Chrisinas

131

the last war had on the lives and
habits of the people. Many were
taken from the workshops, from our
training colleges, and even from our
schools at an age when they were
half -trained. At the cessation of war
they were too old to start again.
Many of the skilled craftsmen were
killed ; after the war the inevitable
reaction set in. The country was
elated at the fact that hostilities were
over, and it is perhaps justifiable that
many of our youths considered that a
year or so of pleasure and relief from
the strain of war would not adversely
affect their prospeets. A war is not
finished, however, when each side
signs a truce ; whilst the war is in
operation the nation must draw upon
its reserves. The food supply is
short, taxation rises, and when the
war is ended we find a race physically
unfit and the coffers of the National
Exchequer severely depleted. Con-
tracts which kept the nation busy in
time of war expired, and it was not
easy for factories which had been
commandeered to change back again
to their peace -time occupations.

You Win to Lose
WHEN you win a war you lose,

and victory usually means a
moral victory. You remember that
famous poem, the " Battle of Blen-
heim," some lines in which run :
" But what good came of it at last ? "

cried little Peterkin.
" Ah ! That I cannot tell," said he,
" But 'twas a famous victory."
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Is War Inevitable?
WARS, I suppose, are inevitable,
and leave their imprint for many

years ; since the last war the tendency
has been for the school leaving age to
be raised, and this lack of skilled men
raises the whole question as to whether
it is in the best interests of the indi-
vidual or of the nation for such a large
part of the life of a man to be occupied
in education. We find that a great
proportion of the time at school is
spent in sport. A youth of eighteen
years to -day wishes to start his career
at a salary eight times as high as
a pre-war youth. He does not wish
to go through the hardships of learn-
ing a trade or profession for a small
wage, nor does he wish to work so
long. These so-called high wages
which are paid to those starting out
in life merely confer a temporary
advantage, for the youth often finds at
the age of twenty-five that he is still
doing boy's work, but has probably
taken on the responsibilities of a man.
His salary, however, is static, and
finally he finds his way to the ranks
of the unemployed. A large propor-
tion of the unemployed are really,
perhaps through no fault of their own,
unemployable. The unemployed man
will tell you that he is willing to do
anything. That is just what he
cannot do.

You can bolster up this problem for
a time with palliatives such as the
unemployment benefit, but in my
opinion it would be far better for the
nation to realise that it does not
solve the problem. How much better
would it be if the State tackled the
cause instead of the effect, and en-
deavoured to find outlets for its man
power !

My Advice
M Y advice to the youth of to -day
I I is to shun delights and live labori-
ous days, to maintain a sense of
perspective and to ignore the many
counter -attractions and amusements
which compete for his time.

I am of the opinion that seventeen is
the outside limit for leaving school.
Evening classes, correspondence
courses, and many other excellent
means exist to help the ambitious, and
once they have started out on a career
they will soon decide what additional
subjects they should study. Much
of that taught at school over the age
of seventeen to -day is really valueless.
I would also remind the young gener-
ation that there is always more room
at the top, but you must climb the
ladder from the bottom. It is so
very true that most boys wish to
start half -way up the ladder. Experi-

ence is not gained that way, and those
who command the highest salaries
and fill the important posts are those
who have, to use a colloquialism,
" been through the mill."

Inventors-the Curious Species
IT is my experience that nearly
I every inventor sees a fortune in his
invention, and his enthusiasm tends
to warp his judgment. It makes him
suspicious that someone is going to
steal his idea. This thought is en-
couraged by the letters I so frequently
receive from those who feel that some
notion of theirs has provided them
with the magic key to fortune. They
write to me expecting me to swing
open wide the portals which separate
poverty from opulence. If I knew
some easy way of doing this I should
be the first to apply that method to
myself !

It is within my power to advise
and help, but those inventors who are
so mistrustful of their fellow -men
that they cannot disclose details of
their inventions cannot expect me to
be helpful.

As I' have remarked so many times
before, it is better to place the matter
in the hands of a reliable patent agent
than endeavour to muddle along with
an idea and to destroy the possibilities
by going the wrong way. Every
invention submitted to me is dealt
with confidentially by one of the
leading patent experts. There is no
need to write mysteriously to me that
you have invented some wonderful
new device, and then expect me to
advise you merely upon the strength
of your enthusiastic statements which
lack details of the invention itself ;
and, I must insist that every query be
accompanied by the Coupon cut from
the Current Issue. In spite of my
recent reminder, many readers are
ignoring this important rule of our
Free Advice Bureau.

Tall Orders
OUR Free Advice Bureau is in-

tended to answer readers' ques-
tions relating to the various fields-
technical, scientific, mechanical, and
chemical-covered by this journal.
Some readers, however, are under the
impression that we can extend it to
provide information on the construc-
tion of some special device. " Please
tell me how to build a refrigerator,"
" Send instructions and diagrams for
building a small garage," " I wish to
build a lathe, please send full details,"
are fair samples of the type of letter I
am receiving. To answer such ques-
tions would require the preparation

of dozens of special drawings, and the
writing of instructions extending to
some thousands of words. Obviously
we are unable to undertake this task.
Where a query of this nature recurs
we instruct a contributor to prepare
an article. I hope readers will bear
this in mind. Special queries which
do not necessitate the preparation of
drawings are cheerfully answered.

One other point : we cannot under-
take to analyse samples, unless the
reader is agreeable to paying our
analyst's fee.

" Passing it On "
nUITE a number of my readers,
\Rein expressing appreciation of this
journal, tell me that they " always
pass their issues on to a friend." No
doubt they do this feeling that they
are doing the paper a good turn.
Actually they are doing it a bad one.
The life's blood of a paper is its sales,
and whilst PRACTICAL MECHANICS
has the largest net sales of any journal
of similar type, they would be even
larger if readers did not encourage
the parsimonious person who, well
able to purchase a copy for himself,
prefers to cajole a friend into passing
along a free copy.

A copy of this journal is in no
different category to a ticket for a
theatre or a football match. It is
intended to be enjoyed by the pur-
chaser alone. There have been some
classic cases in the past (particularly
among boys' journals), of periodicals
which have been killed by their own
popularity-they had an enormous
reading public, but did not achieve
large sales. I do not know to what
extent copies of PRACTICAL MECHAN-
ICS are passed on, for its sales are
brilliant, and at least three times
greater than the sales of any of its
competitors. Nor am I able to assess
what its circulation would be if readers
did not pass their copies over to others.
It is an interesting computation in the
theory of chances as to what the
reading public of PRACTICAL MECHAN-
'es numbers. But I would ask my
readers not to encourage others to
obtain, free of charge, what they
themselves have paid for. Some of
these " free " readers have the imper-
tinence to use the Query Coupon,
although they have not purchased the
paper. Our Service is intended for
regular readers, and by readers, I
mean purchasers: These " ghost "
readers extract the maximum value
from their free copies-ask innumer-
able questions, expect every catalogue.
In the words of the song, " Play the
game, you cads, play the game ! "

Al I a I 111
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Chemical Amusements for
Christmas

The apparatus for the preparation of carbon
dioxide.

THE amateur chemist, in consequence
of the long evenings, usually finds
ample opportunities around Christ-

mastide for the making of chemical experi-
ments. Many chemical operations require
a properly equipped laboratory for their
successful presentation. Others, however,
can be performed almost anywhere and of
these the present article describes with all
necessary detail an interesting selection.
All the experiments given below will work.
Some, indeed, will work spectacularly. It
is not, however, pretended that all the
experiments mentioned in this article are
" party experiments." Such chemical
manipulations have a very limited range of
interest and a few of them are actually
dangerous to perform. The experiments
described below, while being designed to
add interest and no little entertainment to
spare hours during the festive season, have
in themselves a deeper purpose, for they
aim at opening up to the onlooker the won-
ders of chemical science and of providing,
as it were, additional material on which the
chemical enthusiast may, with interest,
exercise his hands-and brains.

A Colour -changing Chemical
Cobalt chloride is a well-known substance.

Blotting paper into which this salt has been
soaked is coloured pink when damp, but,
when perfectly dry, such paper becomes
blue in colour. The colour -changing
properties of this salt are well known,
forming, as they do, the basis of most of the
" chemical weather -indicators " which are
to be come across from time to time.
We may, however, utilise the salt in
another curious /tanner, to wit, for the
making of a chemical " thermoscope."

Place a piece of cobalt chloride the size
of a pea in a test tube and add to it one or
two drops (not more) of water. The
cobalt chloride will almost instantly dis-
solve. Now take a narrow tube, sealed at
one end, and almost fill it with the above
solution. Finally seal off the other end of

A Well -Varied Selection
of Simple, Safe and en-
tertaining chemical Ex-
periments which may
be Performed in the
home circle with the
Simple Chemicals and

Apparatus

A lead tree." It is composed of crystals of
metallic lead.

SUMMARY OF EXPERIMENTS
Cobalt chloride.
Chemical " thermoscope."
Making lead tree.
Prep. lead acetate lead nitrate.
Plastic sulphur.
Silvering metals.
Rapid oxidation aluminium.
Sneezing powders.
Stink bombs.
Prep. carbon bisulphide.
Ammonia -generating powder.
Fluorescence of fluorspar.
Carbon dioxide experiments.
Interaction of chlorine and acetylene.
Finely -divided lead. Self -igniting

powder.
Engraving on glass.
Home soap -making.
Red -cabbage indicator.
Copper nitrate solutions.
Iodine vapour.
Making serpent's eggs.

The carbon dioxide wheel. The carbon dioxide gas is
" poured" from the glass jar into the paper cups on
the edge of the wheel. Being heavier than air, it fills
the cups and weighs them down, thus setting the wheel

in motion.

the tube. The chemical " thermoscope "
will now be complete.

When immersed in water which is being
heated, the liquid in the tube will remain
pink up to a temperature of about 45° F.
As the temperature of the water is raised to
boiling point, the cobalt liquid will change
in colour through shades of purple until,
at the boiling point of water, it will become
bright blue. On cooling, the colour changes
will, of course, take place in the reverse
direction. For rough purposes, the " ther-
moscope " can form a very useful tem-
perature indicator.

The " Lead Tree "
The experiment of the " lead tree " is

an interesting one for Christmas display
purposes. Make up a fairly strong solution
of lead nitrate of lead acetate. Place this
in a bottle and suspend a narrow strip of
zinc in the solution. Within a few hours
glistening crystals of metallic lead will make
their appearance on the zinc strip and will
slowly grow downwards in a tree -like
formation. The growth of the lead crystals
is much hastened if the zinc strip is con-
nected up to the negative pole of a battery
and a wire from the other electrode of the
battery immersed in the same solution.

With a great deal of care, the " lead
tree " can be removed from the solution and
preserved for some time in a bottle of plain
water. Usually, however, the " tree " falls
to pieces immediately it is disturbed.

lf, for the purpose of the above experi-
ment, the necessary lead acetate or lead
nitrate cannot be obtained, the latter may
be made by dissolving metallic lead in
nitric acid and the former by dissolving
litharge (lead oxide) in acetic acid.

Why not treat your friends at the
Christmas party to some home-made
toffee ? In this case, however, the " toffee"
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is tasteless and possesses many amusing
teeth -sticking propensities. In fact, the
" toffee " consists actually of plastic sulphur,
a peculiar variety of sulphur made by heat-
ing ordinary sulphur to near its boiling
point and then by pouring it in a thin
stream into cold water. The sulphur will
congeal to a dark plastic mass which may
be  shaped and rolled into the form of
toffees, caramels and other sweetmeats.
If, inadvertently, a little of the sulphur
should be swallowed by the " subject " of
the joke, no harm will result. Such
" toffees," however, should be made not
more than twenty-four hours previous to
their " use," for the sulphur gradually loses
its plastic condition and reverts back to its
hard state.

Silvering Powder
Here is a simple home-made silvering

powder which has many uses. Place in a
basin a teaspoonful of powdered chalk and
add to it one or two globules of mercury
(quicksilver). Grind the chalk and the
mercury together until the latter disappears
and a grey powder is formed. Now take a
rag moistened with methylated spirits,
turpentine or some similar liquid and dab
a little of the powder on to it. With the
charged rag, rub over the surface of an
article of brass or copper. Almost in-
stantly, the article will become " silvered."

The effect of this powder on an alumin-
ium surface is very striking. When rubbed
on to a surface of aluminium, the powder
results in a rapid oxidation of the alumin-
ium, so much so that the latter metal can
actually be seen " growing whiskers," as
the saying is, the aluminium oxide being
formed at a visible rate. Any aluminium
articles of value should not be subjected to
this experiment, for a trace of mercury can
play havoc with an aluminium surface.

Stink Bombs
Amateurs are sometimes curious to know

the composition of the liquid used for
filling stink bombs, and also the nature
of sneezing powder. The latter powders
are varied in composition, but the most
powerful sneezing agent is an organic
dyestuff -intermediate known as " dianisi-
dine." It should be borne in mind that
ordinary castile soap powder mixed with
common pepper forms a very good sneezing
powder. Stink bomb liquids are usually
composed of carbon bisulphide, an evil -
smelling liquid made by passing sulphur
vapour over red-hot carbon. Carbon bi-
sulphide, incidentally, is highly inflammable.

Make up a mixture of powdered sal
ammoniac (ammonium chloride) and slaked
lime. Place a quantity of this mixture
in a basin and then request your " enemy "
to stir it for you. His stirring operations
will not be very prolonged, for the mixture
will give off copious fumes of ammonia.

If you can obtain a small quantity of
powdered fluorspar, some very pretty
experiments can be performed with this
material. Heat an iron plate to just below
redness and then throw a pinch of the
fluorspar on to it. At each contact of the
fluorspar with the heated plate, the spar
will give a vivid glow of light, the light
lasting for quite a few seconds. The
experiment may be varied by dropping
small amounts of the fluorspar into a jar
containing thick oil which has been heated
until it nearly boils.

Many interesting experiments can be
performed with the gas, carbon dioxide,
which is very easily made by dropping
dilute hydrochloric acid on to pieces of
chalk, marble or limestone contained in a
flask. (Note : the ordinary " chalks "

used for drawing purposes are frequently
not made of chalk at all and are more or
less unaffected by hydrochloric acid.)

An Interesting Beverage
Carbon dioxide is a heavy gas. It is

soluble in water, and by bubbling it through
the latter liquid we can make quite an
interesting beverage. To collect the gas,
we must employ the method of " down-
wards displacement " which is the method
shown in the illustration. Here, the car-
bon dioxide enters the glass jar, and, being
heavier than air, quickly fills the jar and
pushes the air out of the latter. If we
plunge a lighted match or a taper into a
jar of carbon dioxide, the flame will in-
stantly be extinguished. It is, indeed, a
very spectacular experiment to have in a
large glass jar or basin three or four candles
burning at different levels. Carbon dioxide
is led into the receptacle. It immediately
sinks to the bottom of the vessel, but, as its
quantity increases, it rises and extinguishes
first one candle flame and then another,
the candles going out suddenly as if they
were snuffed by some invisible hand.

Plastic sulphur, made by pouring very hot sulphur into
cold water, makes an excellent imitation for caramel

or chewing gum.

Bubbled through lime water, carbon di-
oxide produces a milky deposit of chalk, and,
when similarly allowed to act on solutions
of many chemical salts, it precipitates the
carbonates of the metals.

One of the most striking experiments
with carbon dioxide gas is that of the
" carbon dioxide wheel." The wheel is
made by taking a 4 -in disc of light card
and by gluing to its edge a number of
paper cups. The wheel should be made as
lightly as possible and the cups must be
well balanced. The wheel is now mounted
on a suitable axis, care being taken to see
that it runs perfectly truly. Now take a
jar full of carbon dioxide gas and invert it
over one of the cups of the wheel. Almost
instantly, the wheel, if it is properly
balanced, will commence to revolve, and it
may be kept revolving by emptying further
jars of carbon dioxide gas into its cups.

In principle, of course, the " carbon
dioxide " wheel is exactly the same as a
common water -wheel, the heavy carbon
dioxide gas filling one of the cups and

thereby causing the wheel to revolve under
the influence of gravity.

For the Workroom Only
Not a " drawing -room " experiment, but

a workroom one, is the following. Place
at the bottom of a tall jar a layer of chloride
of lime and pour on it a little dilute hydro-
chloric acid. After a few minutes, throw
into the jar one or two small pieces of cal-
cium carbide. Flashes of flame will be
produced and large volumes of soot gener-
ated. In this experiment we have acety-
lene gas (generated by the carbide) acting
on chlorine gas (obtained from the chloride
of lime), the action being so energetic that
actual flame is produced.

A powder which sets itself on fire is ail
interesting material to exhibit and it is
quite safe to handle, provided that ordinary
precautions are taken. To a solution of
lead acetate or lead nitrate add a solution
of tartaric acid or cream of tartar. A
white insoluble precipitate of lead tartrate
will be formed. This is filtered off, dried
and put into a test tube and heated very
gently. Gradually the white lead tartrate
will become brown and then almost black,
giving off fumes during the process. When
it ceases to give off fumes, the test tube
should be well corked and its contents
allowed to cool down. The test tube now
contains metallic lead in powder form.
The powder is so fine that when it is
scattered into the air, it will take fire and fall
to the floor in the form of a shower of sparks.

Engraving on Glass
It is quite a good idea to engrave Christ-

mas messages on glass. This can be effected
readily by covering over the surface of the
glass with a film of wax or varnish and by
writing the message on the varnish with a
sharp point so that the varnish is entirely
removed in the track of the letters. Now
place in an iron or enamelled basin a
quantity of powdered fluorspar and cover
it over with concentrated sulphuric acid.
Place the glass, varnished side down, over
the top of the basin and place the latter in
a larger pan containing hot water. The
fluorspar and sulphuric acid will evolve
hydrofluoric acid gas and this will etch the
glass in the areas unprotected by the varn-
ish. After about half an hour's action, the
glass sheet should be removed and its
varnish scraped, dissolved or melted away.
The required message will then stand
revealed, eaten permanently into the glass.

By boiling up red -cabbage leaves with
water we obtain an excellent chemical
" indicator " for telling whether a liquid
is acid or alkaline. If, for instance, to a
small quantity of the dilute red -cabbage
extract, prepared as above, we add an acid
liquid, the red -cabbage liquor will become
bright red, whereas if the added liquid is
alkaline, a blue colour will result. White
blotting paper " dyed " with the red -cab-
bage liquor shows a similar result.

Dissolve a scrap of copper in a few drops
of nitric acid and then dilute the resulting
blue liquid with water until it is almost
colourless. On adding to it a few drops of
ammonia, its blue colour will return, while
if, after this, we make the liquid acid by
adding a few drops of an acid to it, its blue
colour will at once be discharged. These
colour changes can be affected repeatedly
and, performed in test -tubes, they are apt
to be very mystifying to the spectator.

Seal a single crystal of iodine in a large
test-tube. At ordinary temperatures, the
test-tube will appear to be empty, but
immediately the tube is heated, it will be filled
with a beautiful violet vapour. This experi-
ment can be repeated any number of times.
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Haunted Houses and t4eir Story
By G. LONG, F.R.G.S.

Is this a Ghost ? or just a Blemish on the Negative ?

IT is a strange fact that a wide -spread
belief in spooks persists in this scientific
age, and fresh apparitions are con-

stantly being reported in our daily 1

papers. The writer has long been
interested in the subject, and during
the last quarter of a century has
visited a very large number of real
or reputed " Haunted Houses," some
of them within a few days, or even
hours, of the time when an appari-
tion had been seen.

Interviews with many of those
who had actually seen or heard the
ghost have convinced me that
most of them were honest and
truthful persons who really believed
that something supernormal had
happened.

Ghost Invented
I fancy however that in a very

few instances the ghost had been
boldly invented for publicity pur-
poses, either to attract interest to a
house, or to get one's name in the
papers. During the last decade I
have found two instances which I am cer-
tain were fakes of this kind, but in spite of
this I am certainly NOT prepared to say that
nothing of a supernormal character has ever
happened. I have myself seen the ruins, or
visited the sites, of half a dozen ancient
manors, which had been deliberately
allowed to fall into decay because nobody
would live in them, even if rent free. Some
of the cases which I have investigated seem
inexplicable if the witnesses were telling the
whole truth. At the same time we recall
Mr. Maskelyne's famous challenge to the
spiritualists, to the effect that he would
undertake to produce by trickery, any
supernatural (1) phenomenon effected by
any medium. It is undoubtedly true that
a large number of mediums have been
caught out by investigator's in the perpre-
tation of the most bare -faced fraud. It is
only fair to say that the spiritualists usually
denounce and expel mediums detected in
trickery, but I fancy some groups have been
slow to believe that fraud has been used.
It is not safe however to declare that all
mediums are fraudulent, since phenom-
ena have occasionally been seen which
have baffled the most expert scientific
investigators, and the same remarks apply

Last rear s
Christmas
Number we
Published an
4rticle on how
to Fake Spirit
Photographs.
Eel° w w e
Describe some
Reputed
(1Haunte

Houses.//
Here is another " Ghost " photograph. The " Ghost," however, is

due to a fake

Folland Churchyard, Cornwall. This place was long
dreaded as the scene of ghostly happenings.

to some well-known cases of haunted
houses.

Practical Jokers
There can be no question that a consider-

able number of hauntings were the result
of natural causes, or to the deliberate action
of practical jokers.

I have been impressed by the fact that a
certain number of remarkable hauntings
occurred between 1750 and 1840 (that is
during a period when smuggling gangs were
very active round our coasts, and even far
inland) and the scene of such events was
not infrequently an isolated building not
far from the sea, that is an ideal spot for
the storage of contraband goods. Various
methods were used by the smugglers to
terrify the people, so that they would not
come near places where the " Free Traders "
were working.

One clever dodge was the headless horse,
complete with rider, also minus his top -
section.

A black horse was whitewashed, with the
exception of his head and neck, and the
rider wore white clothing but covered his
head and face with a close -fitting mask of
dead black. On a dark night the effect was

that of a headless horse and rider galloping
along the roads.

The Drummer of Hurstmonceaux
The Drummer of Hurstmonceaux

was long the terror of that pleasant
Sussex village. The ruined castle,
and the adjacent churchyard were
formerly used by smugglers to con-
ceal contraband spirits ; and when
they were working, the lanes in the
vicinity were patrolled by a ghostly
drummer, whose tap -tapping in the
darkness terrified the simple country
people, some of whom believed that
to meet the apparition face to face
meant death within a year. Those
who dared peep through their win-
dow blinds saw a tall white figure,
whose features glowed with an un-
earthly radiance-phosphorus no
doubt. The few, who-bolder still
-dared to approach the demon
drummer, sustained sundry bruises
from the smugglers, and quickly de-
cided it would be wise to go away.

The lonely little churchyard at
Talland, perched high above the sea on a
lonely stretch of Cornish coast, was long
dreaded as the scene of ghostly happenings.
Terrified villagers declared that the place was
often visited by an infernal crew, and the
few who had ventured near spoke with
bated breath of the grisly figures they had
seen flitting among the tombs, while horrible
shrieks and demoniacal laughter was heard
far away. This was of course all acting by
smugglers.

The " Ghost House "
One of the most remarkable unexplained

instances of haunting occurred at Sampford
Peverell, in Devonshire, in an old building
which is still known as the " Ghost House."
I obtained my information about this from
an old book in the British Museum, which
was published more than a century ago,
by the Vicar of the Parish, who himself
offered a reward of £100 for a solution of the
mystery, while the owner of the house
promised a further £250.

The " hauntings " continued for a period
of twenty years, from 1810, and were seen
and heard by scores of people. The mani-
festations were of the poltergeist " kind,
that is noises were heard, and things were
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thrown about, but no apparition was seen.
There have been many cases of this kind,
arid some of them have been proved to be
the work of practical jokers, and such
should always be suspected in cases of this
kind. At first the trouble was confined to
noises which were heard chiefly by night,
but sometimes by day. Bangs and knocks
were constantly heard, with loud footsteps ;
but presently objects were thrown about,
bed curtains were shaken, or even torn down,
and a heavy Bible was flung across the room,
carrying with it an officer's sword which
had been placed on it. The Vicar states
that on one occasion he heard two Iffindred
blows, like a strong man hitting a bed with
all his strength. Sometimes the blows
struck people. There were six women
servants sleeping in this large rambling old
house, and they were constantly attacked
and beaten by invisible hands until they
were badly bruised. There was one attack
upon two of them which I think. affords a
clue to the mystery. Mary Dennis and
Sally Case were lying in bed together when
they were both violently pummelled by a
clearly seen hand and arm, to which no body
was attached.

I have myself visited the place, and have
also corresponded with a lady who lived in
the house as a child, and who knew much
about the hauntings, which had happened
not long before her father went to live there.

Hollow Walls
I am told the walls are hollow,

forming a passage wide enough for
a man to walk through. Smugglers
were very active in the West Country
in the first quarter of the nineteenth
century-when these things hap-
pened-and it is suggested that
they had been in the habit of using
the house for contraband, and that
the noises were caused by their
moving through the inner walls to
perhaps some hidden store -house.
It is certainly remarkable that
though men slept in the house as
well as women, no man was ever
punched while lying in bed. He
might have had the courage to grab
the arm, and the strength to retain
his hold, till help arrived ! The
blows from a visible hand and arm,
having no body, provide a precious
clue. A well-known trick of dis-
honest mediums, produces the illusion of a
hand and arm attached to no body. The
trickster is entirely clothed in black, with
a black mask over his head and face, with
small holes for the eyes. The hand and
arm are bare to the elbow and (to -day) are
rubbed with powdered luminous paint.
This gives the effect of a spectral hand and
arm, glowing in the dark ; but an almost
equally eerie apparition would be caused by
rubbing the limb with flour, and plenty was
available since at that time the house was
used as a baker's shop, as it is to this day.

Tricks of Mediums
Some of the tricks of dishonest mediums

are worth describing, and a jolly evening
could be spent in organising a trick seance.

Remember first of all that on no account
must light be permitted, and your audience
are required to hold hands round a table,
and to promise not to release their hold-
then they cannot grab the spook.

The most important item in the crook
spiritualist's stock -in -trade, is a supply of
WHITE NET. This can be obtained from
certain theatrical supply stores. It is the
finest and thinnest material made, and can
be compressed into such a small compass,
that a costume large enough to clothe an

Hurstmoncecatx Church, the lanes in the vicinity of
which were controlled by a ghostly drummer.

adult from head to foot can be hidden in the
waistcoat pocket, or crammed into a hollow

Ghost House, Sampford Peverell.

boot -heel, or dummy watch. Let us sup-
pose our amateur medium has entered the

The .white lady of Stanton Harcourt.

séance room secretly, either by means of a
hidden trap-door, or by manipulating the
ropes which are supposed to bind him in the
cabinet. He wears black from head to foot,
with a black mask over his face and dark
rubber shoes. This means that he can
move through a darkened room silently,
and unseen. If there is any risk that his
movements may be heard, the audience are
requested to sing a hymn.

A Luminous " Spirit "
Concealed in his clenched fist is the net

robe. He opens his hand and lets a bit of it
fall on the floor. It is visible as a growing
spot of light, and as he allows more to pass
and spreads it out, the effect of an infant is
given, which soon grows into a child, and
finally becomes an adult woman moving
about the room. The " spirit " thus
materialised, can be readily " de -mater-
ialised " by reversing the process.

If his hand and arm have been rubbed
with luminous paint, or even flour, the effect
of a slowly materialising spectral hand can
be given by covering the limb with a black
silk tube-like a stocking with an open end.
The tube is pulled up with the other hand,
and the luminous fingers first appear, then
as the black stuff is moved up, the hand and
arm become visible. They can be made to
vanish in the same way.

A gloriously grisly spectral hand effect
is produced as follows : Get an
ordinary kid glove, stuff it full of
cotton -wool, and dip it in cold
water, shake off the drops, and tie a
loop of string to it. It is then ex-
tended at the end of one of the
trick rods which conjurers use, and
passed over the heads of the audi-
ence. As it goes along it touches
here a face, there an ear, and next
the top of a bald head.
Trick Rods

These trick rods have a small
hook at one end, and are made in
two patterns. There is the tele-
scopic type, in which a rod about
the size of a fountain pen can be
pulled out in sections, and the
lazy tongs pattern, which is too
well known to require description.

These are essential items of busi-
ness for any amateur wishing to
produce spook effects. If you

are tied in your cabinet and cannot get
out, these rods can be- pushed through,
and various objects with them. Thus
a trick guitar, or other musical instru-
ment, can pass over the heads of the
audience, playing all the time, since it has a
musical box in its tummy. Spooks of
various shapes and sizes can be compounded
of net, and moved through the air at the
end of these useful trick rods.

Professional mediums are always tied
with ropes or cords, the knots being some-
times sealed. There are various methods,
known to every conjurer, of getting out of
bonds, but they are too complicated to
explain without elaborate illustrations.

The hints I have given however contain
suggestions for an amusing evening.

XMAS PRESENTS!

WHY NOT GIVE A
NEWNES ANNUAL?

There's One to Suit Every Taste !
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BU ING MOD

A view of the finished model.

THE model described in the following
article is the latest product of a long line
of previous model autogiros built by the

author. It was designed especially to
compete in the S.M.A.E. competitions for
model autogiros, and has, with the exception
of a few minor faults, been a very consistent
flier. Previous to the S.M.A.E. contest it
raised both the R.O.G. and H.L. records to
39.5 seconds R.O.G. and 49.4 H.L. Al-
though the duration is reasonable for this
type of model, the author is convinced that
further development will be made which
will place the model autogiro more in line
with the duration of the average fixed wing
craft. The high lift qualities of the rotating
aerofoils give the model a climbing angle far
steeper than that of the monoplane machine,
which, if it were to attempt such a climb,
would stall. The model rarely stalls, as the
rotating blades take the full weight of the
model, and adjust their rotational speed to
allow the model to sink slowly vertically.
It is constructed throughout in the simplest
way (a point well worth considering when
building model aircraft), and can be built by
even the newest recruit to the ever growing
ranks of aero-modellers. It is necessary
to obtain a full size blueprint (obtainable
from Geo. Newnes Ltd., 8-11 Southampton
Street, Strand, price Is.), as the model is
built on the drawing. To preserve the
drawing, cover it with a sheet of the thinnest
grease -proof paper, which on getting stuck
to the balsa framework increases the
strength of the joints with very little addi-
tion in weight.

Fuselage

It is suggested that this be built of fa -in.
square, not *-in. square as original model.

Cut four longerons of hard balsa 116 --in. or
h -in. square, allowing about 2 in. excess at
each end. Follow this by cutting from the
side elevation two spacers off each. Take
two of the longerons, and with pins to hold
them in position, bend them to shape along
the top and bottom of the fuselage (side
elevation). The spacer can now be
cemented in. You now have one side of
the fuselage finished, which can be taken up
when dry. Repeat this process for the

EL

other side of the fuselage. Whilst this is
setting, cut the spacers for the top and
bottom of the fuselage.

By using weights and boxes to prop up
the two sides, cement spacers A and B in
position, which, on drying will enable the
spacers on either side to be fixed easily.
You now have a fairly rigid frame, and by
bending in the front and rear of the fuselage
to plan shape, cement in the rest of the
spacers, working outwards from A-B.
Look at the fuselage from the front before
letting it set to make sure it is square.

Tailplane
A strip of -136- x k -in. balsa, tapered as

shown on the drawing for the trailing edge,
and a fin. square balsa leading edge are
laid down and the ribs cemented in. Sand
off the leading and trailing edges when all is
set. The upturned tips are of very thin
bamboo, circular in section, bent in steam.
By pointing the ends of the bamboo it can
be pushed into the balsa and then given a
touch of cement.

The Fin
By placing three 1 -ft. lengths k -in.

square medium hard balsa in boiling water

MATERIALS REQUIRED
6 lengths of A -in. square Balsa (or if being built as

original, 10 lengths of *-in. square).
4 lengths of A -in. square Balsa (hard).
1 block A -in. Balsa (soft).
1 4 -ft. length A -in. square Spruce.
2 brass Bushes, 1 20 S.W.G., 1 18 S.W.G.
1 coil 18 S.W.G. Piano Wire.
1 coil 20 S.W.G. Piano Wire.
1 tin Dope.
Small piece Plywood 1 mm.
Length Bamboo.
1 dozen Cup Washers.
1 length x i-in. Balsa.
1 block Balsa 2-i x 1 x Fin. (medium hard).
6 -in. Celluloid Tubing to take 20 Gauge Wire.
Small block Balsa for nose block.
4 sheets Tissue (coloured, improves look of model).
1 tube Aeroglue.

AUT G
y S. R. Crow

How to Construct and Fly a
Replica of the Model Autogiro
which Holds both H.L. and
R.O.G. Records (British) and
also Won the S.M. .E.

Autogiro Contest, 1936

for ten minutes, and with the aid of many
pins at the bends, the outline of the fin is
made. Care must be taken with this as
balsa is more difficult to bend than bamboo.
Thin bamboo is used for the main bend, this
also can be pressed into *-in. square balsa
and cemented. The fin is now cemented to
fuselage and strengthened by *-in. and
fin. balsa uprights.

Undercarriage

Study the detail drawing before com-
mencing this. A strip of crisp notepaper is
firmly rolled round the oval bamboo legs
(1 x 116. in. tapering to * x * in.), a
touch of cement being added to keep the
tube in shape. The required angle to give the
correct undercarriage track is obtained by
cementing a balsa flit in between the bent
tube (see drawing). The legs may now be
withdrawn from the paper tubes (this type
of undercarriage is a boon when transport-
ing the model), and the paper tubes
cemented and reinforced to the fuselage,
binding lightly with thread. 20 S.W.G.
piano wire is shaped and bound to the
bamboo legs (add a touch of cement) as
axles to take the wheels, the latter being
1 in. thick (two layers of -*-in. balsa)
bushed with celluloid tubing. A disc of
h -in. balsa is cemented to the end of each
axle.

Rotor Pylon
Make two sides of the pylon from the

drawing, in the sections shown, as the direc-
tion of the grain is important. Two short
lengths of *-in. square spruce (see plan)
are used for the spars across the rotor pylon
base. Cement them in holes made to take
them, clipping an elastic band round the
pylon top until the cement is set. Wire
hooks are now cemented to the four corners
to enable the pylon to be clipped on the
fuselage with elastic bands. 20 S.W.G.
piano wire is used for the rotor axle ; it is
essential to cement latter at the correct
angle although final adjustments can be
made when trimming by means of balsa
blocks under the pylon.

Rotor Blades

A template made of metal or plywood is
cut to the aerofoil section given, and from
this cut sufficient ribs from *--in. balsa. It
has been found essential, through experi-
ments, to keep the weight of the rotor blades
down to a minimum, as this increases the
rotational speed. Build three blades from
the drawing in the following manner. The
main spar of *-in. square spruce is laid
down and held firmly by drawing pins. A
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touch of cement is then given to the spar,
the ribs being placed on as each blob is
made. The leading and trailing edges are
A -in. square balsa. A thin bamboo strip
is utilised for the curved rotor tip, this
absorbing any shock made through bad
landing.

The constructor will notice that the ribs
are not evenly spaced, a fact which adds
considerably to the rotational speed.

Rotor Hub

A small disc of 1 mm. plywood is bushed
with a cut down brass bush of 18 S.W.G.,
and beneath this are cemented the rotor
spars. This must be done on the drawing
as the correct 120 degrees is given. Overlap
the trailing edge slightly (see drawing),
cementing also, to give a small negative
angle to the blades at the centres. More
negative can be steamed into the blade tip
later.

Nose Block and Propeller

The nose block is made from hard balsa,
backed by a cemented piece of fin. balsa,
the latter plugging into the fuselage.
Drill a hole through the block and cement
in the 18 S.W.G. brass bush. Through this
pass the prop shaft which is also pressed
into the propeller, bent over and cemented.
Do not forget to insert two cup washers
between the propeller and nose block. (A
free wheel is not required on the model
given as the forward speed when the motor
is finished is very slight.)

The model is covered with superfine
tissue, and after steaming the model pro-

ceed to dope thinly ; do not dope the tail-
plane or fin.

Assembly and Flying
The motor is made up of two loops (four

strands) of I x A -in. rubber. A -in. rub-
ber bands hold the pylon to the fuselage.
It is advisable to put an extra band on the
front of the pylon, as the rotational speed
will tend to lift it up and the rotors may hit
the fin. Fly the 'giro only when the wind
is light. If on 200 turns the rotors tend to
lose speed and the model roll in flight, try
tilting up the front edge of the pylon.
Should the model now climb steeply and
" sit on its tail," offset the rotor disc by
placing a block under the pylon (right-
hand side from front). R.O.G. flights can
be made by holding the propeller and rear
end of the fuselage firmly ; and then, by
bringing the model forward and downward,
rotational speed will be gained until, when

THREE FINE BOOKS !

THE MODEL AIRCRAFT BOOK
3/6, by post 4/ -

POWER -DRIVEN MODEL
AIRCRAFT
1/-, by post 1/2

MODEL
AEROPLANES AND' AIRSHIPS

1/-, by post 112

9

the ground is touched, sufficient speed for
release is gained. The model will take off
with very little forward run.

Rise from Rough Surfaces

Unlike the aeroplane, the direct take -off
type of autogiro can make use of fields with
any kind of surface, ploughed, stony, or
even marshy, and when fully developed, it
will be able to jump high enough to clear
any ordinary obstacles, such as small houses
and trees, from a distance of only a few
yards. At present, jumps of the order of
20-25 feet are being attained, but theoreti-
cally it will be possible to jump 60-100 feet
without reaching prohibitive accelerations.
For practical purposes, however, jumps of
the order of 20 feet are likely to be all that
are necessary.

I think that we can say that with the final
development of the direct take -off prin-
ciple, the autogiro is reaching perfection,
and its practical utility will, I believe,
make it the machine of the future for the
private owner.

One cannot but admire the tenacity, skill,
and amazing capability and forethought of
Senor Juan de la Cierva. Ridiculed for
years, and taken seriously by very few, he
has succeeded, very nearly single-handed,
in introducing a new technique of flying.
More than one authority has placed Cierva's
work second only to that of the Wright
brothers, and indeed, one may well consider
that he has accomplished more than any
other to bring aviation within the reach of
the private owner.-G.

.......

AUTOGIRO
B11171114 RECORD HOLDER.
4.9.5 SECS. 11.1. - 39.5 SECS Q.O.G
WINNER S.M.4,1 CONTEST 1956

Dobs;rta by 5 12.C120 W
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POWER OF THE FUTURE

A mysterious region situated thousands of light-years out in space and
photographed through a giant telescope. It is in such areas of space
that nature is thought to manufacture her own energy supplies.

THE wheels of our present civilisation
run chiefly upon three sources of
power : the energy derived from coal,

oil and water. Withdraw these power
sources and civilisation, industry and most
of the multifarious activities of present-day
mankind would cease almost as abruptly
as the note of a violin when the string
breaks.

We cannot live in civilised communities
without power supplies of one kind or
another. Modern life, with all its comforts
and conveniences and-if you like-with all
its disadvantages, rests upon a basis of
power. Nations vie with one another for
the possession of gold, but an adequate
and plentiful supply of power, of energy, is of
far more importance to a civilised community
than a whole mountain of gold and, for-
tunately for the future ages, mankind , is
beginning to recognise the essential truth
of this fact.

Energy in Coal
Our present-day civilisation may be

dated from the time, some two hundred
years ago, when the energy contained in
coal was utilised for the raising of steam
and the obtaining of mechanical power by
means of the steam engine. The steam
engine held the field as almost the sole
provider of power for more than a hundred
years. Then came, almost together, the
oil and petrol engines, the electric motor and
the turbine.

Such " prime movers," as these power -
providing engines are termed in mechanical
parlance, do not, of course, derive energy
from themselves. They have to be fed
with a source of energy, just as our bodies
require feeding with natural food. And
so, upon consideration, we see that the
power supplies of the world are, for the
most part, contained in coal, oil and water.
Coal raises steam in boilers, oil provides the
fuel for internal-combustion engines, whilst

The Coal
and Oil Re-
sources of
the World
are not Un-
imi ed .

Read in this
Article of
the Possible
Energy Sup
plies which
may lecome
Available

Coal, industry's main power source, is passing. What will surrA4 it,
only the future can tell. This illustration shows one of the latest
types of coal -consuming plants for steam power production.

water power-the force of falling water-
is employed to drive dynamos and so to
produce electrical energy.

Water power is pure gain on the energy
balance -sheet of civilisation. All other

A method for obtaining power supplies for a future
age. Two inter -connected steel -lined shafts are bored
in the earth to a depth of 20 miles. A river is turned
down one of them, and re -appears as steam up the

parallel shaft.

present-day practical supplies of energy
represent increasing loss. Day by day, the
world's resources of coal and oil grow less
and less. There is, indeed, no doubt that
a time will come when it will no longer pay
to delve deep into the earth to bring up that
increasingly scarce mineral, coal, or to
sink deeper shafts up which to pump the
last of Nature's oil stores.

Solving a Problem
None of us living at present will see such

a time. In spite of this fact, however, it is
interesting to conjecture the attempts
which, before that period arrives, will have
been made to solve the problem of the
increasing scarcity of the world's power
resources.

Water power-the power of waterfalls
and cascades-will always be with us. The
Irish Free State at the present day, by
means of its gigantic water -power electric
generating station near the mouth of the
Shannon, generates sufficient electrical
current to supply the entire county with
energy. The harnessing of the Falls of
Niagara for the provision of electrical energy
has long been accomplished, whilst the
production of electrical power by means of
hydro -electric stations operated by the
mountain torrents of Norway is, also, a
well-known feat. Such power stations
will, so far as one can see, serve the needs
of the surrounding communities for quite
an indefinite period.

Many countries of the world-England
among them-are more or less without
water power and it is such countries that
will suffer the most when the supplies of
coal and oil begin to fail. True it is that
by that time we may have discovered
practical methods of transmitting large
quantities of energy half -way across the
earth by radio. Nevertheless, it seems
unlikely that, even assuming this condition,
there will be found sufficient water power
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on the earth to provide the entire planet
with energy. Additional sources of power
will, therefore, have to be sought and, as
coal and oil become increasingly scarce,
the search for fresh power sources will
become more and more urgent.

Potatoes, corn, beet and other planet pro-
ducts have been suggested as future sources
of energy, for from such materials power
alcohol can be fermented. It is doubtful,
however, whether sufficient tracts of country
could ever be devoted to the growing of
such products in quantities large enough to
supply even a tithe of the world's power
requirements.

What about acetylene ? " say other
scientific prophets. Acetylene can be
converted into alcohol and from alcohol
motive power may be obtained."

Acetylene, however, requires to be
made. It is produced most cheaply from

the interaction of calcium carbide and
water. But, in order to manufacture
calcium carbide, we have to fuse together
lime and coke in an electric furnace, a pro-
cess which would not only require the pro-
vision of increasing quantities of that
increasingly scarce commodity, coke, but
which, also, necessitates the expenditure
of much electrical power in heating up the
furnaces. Thus it is that the acetylene -
alcohol source of power proposition which
has been put forward by would-be seers
into the future is quite an inadmissible one.

Of wind power, sun power and tide power,
we shall say little or nothing, for such power
sources have been tried out in times past
and, for the most part, have been found
sadly wanting. True it is, of course, that
some future genius might find out a method
of utilising the radiated energy of the sun,
but even if such a discovery were made
the practical result would be of little im-
portance, for it can be proved that the
energy radiated by the sun is only about a

horse -power for every three thousand tons
of its weight.

Devising Machines
Many attempts have been made to devise

machines capable of supplying energy in
virtue of tidal power, but, up to now, such
efforts have been unsatisfactory, inade-
quate and impracticable and have in-
variably yielded much disappointment.

A very possible method of obtaining
energy would consist of drilling a hole in
the earth and in pouring water down it.
The water would come back in the form of
steam, which could be utilised to work steam
engines, turbines, etc.

In actual practice, what would have to be
done would be to sink two approximately
parallel steel -lined shafts some twenty miles
down into the earth and, by some means or
other, to connect them together at their

greatest depth. A small
river could then be di-
verted from its course

The " atomic engine" of the
future will doubtless be a
very massive object, but it will
work for millions of years
on a single change of "fuel."

and made to fall down one of the shafts. In
virtue of the intense heat of the earth's crust
at even the comparatively slight depth of
twenty miles below its surface, the water
would become vaporised and would pass
up the other shaft in the form of a fierce
steam blast.

Many difficult problems await solution
before the above notion could be put into
practice. Yet it is by no means an im-
possible scheme, and its power -producing
results are pretty conclusive.

Dame Nature produces mechanical power
in her animals by much more efficient
methods than those adopted by Man.
Our muscles, for instance, are wonderfully
efficient power -producing devices. They
give up supplies of controlled power with
an efficiency which is relatively very great.
For very few heat engines have an efficiency
of more than 27 per cent., whilst an animal
or a human muscle has an efficiency of
more than 50 per cent. Up to the present,
however, nobody has succeeded in making

an artificial muscle. Perhaps, in the not
distant future, such a feat may be accom-
plished. Such " muscle engines " will
utilise certain chemical substances as their
sources of fuel. They will have to be
lubricated adequately, but they will not
produce heat and therefore they will go on
working for very long periods without
wearing out.

The "Muscle Engine "
The " muscle -engine ," while being a very

interesting possibility, does not really solve
the difficulty of the world's future power
supplies, for, even assuming that large-
scale " muscle engines " worked by arti-
ficial muscles could be set up, they would
still require feeding with some form of
energy from without.

Without discussing the matter at undue
length, it may be remarked that the
ultimate sources of the world's energy are
but two in number. They are (a) the
Energy of Heat of Uniform Temperature
and (b) Atomic Energy.

Both forms of energy are at present
beyond the utilisation of man and, probably
enough, the first energy source mentioned
above will for ever be unattainable.

Consider what is meant by the " Energy
of Heat of Uniform Temperature." You
strop your razor on a leather strop. The
leather becomes warm, due to the conversion
of mechanical energy into heat energy.
After a few minutes, the strop returns to its
normal temperature, the heat energy having
flowed into its surroundings and having
become inextricably mingled with the heat
energy of the latter.

The whole earth is at a more or less uni-
form temperature. When we perform any
action which generates heat, the waste heat
energy mingles with the extremely large
reservoir of the earth's heat energy and
becomes for evermore unattainable.

Heat Energy
If it were possible to abstract quantities

of heat energy out of this vast sea of " heat
energy of uniform temperature," to make
use of it to derive mechanical power from
and then to return it again into the reservoir
of heat energy from whence it came, the
world's power problems would immediately
be solved once and for all.

A ship travelling across the Atlantic and
equipped with a series of such ideal heat
engines would extract a quantity of heat
from the ocean as it went along. It would
make use of the heat energy for power -
production purposes and then return the
unwanted heat energy to the ocean again.

Unfortunately, an engine operating upon
such a principle will for ever be im-
possible. It is contrary to the laws of
Nature for heat energy to be picked up
from a sea or reservoir of such energy and
transformed into useful work. The entire
subject is, of course, an abstruse one, but
the statement above made is what it all
boils down to.

The Atomic Engine
The atomic engine of the future will

probably be enormously massive in con-
struction, weighing, perhaps, a few tons.
It will have a very low power output, but
its great advantage will be that it will go
on working for several million years on a
single charge of sand, soil or some other
form of coarse matter.

There is always the chance that some
genius of science may one day come along
with a practical method of tapping sources
of power existent in other worlds.
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IT IS FREE TO YOU ON REQUEST
(PLEASE GIVE NAME OF FAVOURITE DEALER). SEND CARD TO:-

LIONEL SERVICE DEPT. (10)
356 ALDERMANDURY, LONDON, E.C.2

CATALOGUE SHOWS COMPLETE RANGE FROM 32- AND GIVES
COMPREHENSIVE DETAILS OF ALL TRAINS AND PARTICULARS

OF INTRODUCTION OF REALISTIC RAILROAD WHISTLE

SHERLOCK HOLMES SAYS..

"Dm& quad at
t e r, o uRe
TEST WITH

PIFCO
RADIOMETER'

Pifco goes straight to the heart of the
trouble, testing sets, valves and com-
ponents with equal ease and speed.
Any radio set can be tested, either A.C.
or D.C. Mains, or Battery operated.
Solidly constructed with fine bakelite
case, the Pifco Radiometer has readings
for high and low voltage, milliamperes,
continuity test and a special socket for
testing valves.
Get one of these amazing instruments from your
local dealer to -day, or write for Teslmeter Folder,
post free from
PIFCO LTD., WATLING ST., MANCHESTER
or London Office, 150 Charing Cross Road,

W.C.2

.411 on One

RADIOMETER
AC end DC

The " ALLfin-ONE " RADIO-
METER for A.O. or D.O. F

,,For electric or battery radio sets.
Finished in black bakelite, size of
dial 15 in. by I in., complete With
leads. Price 12/8.

OTAMETERSandRADIOMETERS

MOVIES
FOR

XMAS!

CITY

Don't miss the thrill of your own
home cinema. You can entertain
at the Christmas party-it will be
lots of fun. We have every model
in stock from as little as 37/6. We
will take your photographic appar-
atus in part payment.

PATH ESCOPE " ACE "
Not a toy, but a real hand -driven
projector. Well made and splen-
didly finished. Gives a 37/6good, clear picture . .

Any model on easy terms. All the best
films can be hired from our library.

PATH ESCOPE 200-B
For 9.5 -mm. Films.

With 200 -watt lighting. Picture
10 feet wide easily obtainable.
Flickerless projection, sprocket fed.
Threading one side only. Single
nut tilting device. Works 5
off 110 volts . . . .

Nine monthly payments of 35-.

Send now for lists-free and
post free !

SALE & EXCHANGE
(1929) LTD.

59/60 CHEAPSIDE, LONDON, E.C.2IFCO ON THE SPOT WILL TRACE YOUR TROUBLES 11HE A SHOT
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DRIVER

14 -in. and 24 -in. JIG SAWS.
4 -in. PLANER.
7.in. BENCH SAW.

Send the Coupon
for details of full

DRIVER
RANGE

December, 1936

MOTOR
DRIVEN

POWER TOOLS
for Home Workshops
"Make Things " Easy

NEVER before has the woodworker had the opportunity to purchase
really High-class Practical Small Power Driven Tools at such

moderate prices.
They are not to be confused with the many crude types-Driver

Tools are built for Service, have convenient adjustments, and
cut accurately.

They are cheap to run, requiring only Small Power Low
Consumption Motors so why not do the preliminary
Cutting and Planing the easy way-it's quicker, more
pleasant, fitting together is accurate, and you can
turn out so much more.

Get the Driver Catalogue and choose from
range of models.

SEND
THIS

COUPON

E. P. BARRUS LTD., 36 UPPER THAME.0 .4ES STREET,
LONDON, .

Mr.

=

Send me
copy of

DRIVER
POWER TOOLS
CATALOGUE.
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Plating Metals
Without

Electricity
How to Obtain a Range of " Non -electrical
Metal.platings with the Simplest Apparatus

and Materials

ON a commercial scale, nearly all
metals are electrically deposited for
plating purposes, since not only do

electro-plating methods lend themselves
very readily to large-scale operation, but,
also, because electro-plated metals are
more durable than are metals which are
deposited non -electrically.

Despite the acknowledged superiority
of electrically plated metals, there is no
reason why the individual amateur should
not try his hand at plating metals non -
electrically. Quite a number of metals can
be plated successfully by chemical means
alone and, apart from the interest attached
to such processes, these purely chemical

golden -coloured form,
but it does not work any
better than the former
simpler bath.

Zinc articles can be
copper -plated in the following
manner :

Mix equal volumes of fairly
weak solutions of copper sul-
phate and sal ammoniac
(ammonium chloride)-the ex-
act strength of the solutions, as
in most of these chemical plat-
ing liquids, is immaterial.
Clean and polish the zinc sur-
face and then brush the above

The end of this knife blade has been copper -plated by means of the simple process described in this article.

methods of plating can sometimes serve a
useful purpose for small-scale work.

Simple Method of Plating
The very simplest chemical plating con-

sists in the deposition of a layer of copper
on an iron or steel article which is immersed
in a bath of copper sulphate solution. The
steel or iron article must be scrupulously
clean and, preferably, its surface should be
bright and polished. Do not have the
copper sulphate solution too strong. A
moderately weak solution is sufficient, for
the copper deposited from such a solution
will adhere much better to the steel object.

Some consider that more effective copper -
plating may be attained by immersing the
iron or steel article in a bath consisting of
equal volumes of moderately weak solutions
of copper sulphate and cream of tartar.
This bath precipitates the copper in a more

solution over it with a soft brush. A
fine film of copper will be deposited upon
the zinc. Do not use too much of the solu-
tion, otherwise the copper deposit will
become flaky and drop off.

Imitation Silvering
Whatwe may term " imitation silvering "

is very easily accomplished. There are
two good methods of effecting this result,
both of which are very easy to apply. The
first of these we will call the " dry method."
It gives on copper, brass, iron, steel and other
metals a very fine silvery film, which, in the
case of copper and brass, may be deposited
so thinly that it only just modifies the
characteristic colour of the underlying
metal.

To carry out this " silvering " method,
adopt the following procedure. Place a
globule of mercury about the size of a pea

Making a mercury " silvering " solution. A small
quantity of mercury and 4 or 5 times its volume of

nitric acid are warmed up in a test tube.

in a mortar or other suitable grinding vessel
and add, also, two teaspoonfuls of powdered
chalk. Grind the chalk and the mercury
together. After about half an hour's grind-
ing, the mercury will have entirely dis-
appeared and the chalk will have acquired
a grey colour. We have now prepared
the well-known Hydrargyrum cum Creta
(Mercury -with -Chalk), or Grey Powder,"
of the pharmacist, and it is this readily
although somewhat tediously prepared
material which constitutes our dry
silvering " powder.

Moisten the end of a soft rag with a little
methylated spirit and then take upon the
moistened area of rag a quantity of the
" grey powder." Rub this over the clean
surface of the article to be silvered. Within
a few seconds, a thin shimmering silvery
film will form on the metal surface, which
film can be thickened by continuing the
rubbing with a further quantity of the
powder.

The " Wet " Method
The " wet " method of imitation silver-

ing consists in dissolving a few globules of
mercury in strong nitric acid, using about
five times as much acid as mercury. When
the mercury has all dissolved, add to the
solution three times its volume of water and
bottle for use. This " silvering liquid,"
when rubbed over the surface of clean
copper, zinc, brass, iron and other metals,
will almost immediately deposit a brilliant
silvery film of considerable thickness.
Only a small quantity of the liquid need be
used and thus it need not be made in large
amount. Bear in mind the fact that the
liquid is poisonous and, therefore, that it
should be kept under responsible control.

The " silver " film obtained by the above
methods is, of course, a film of metallic
mercury. While being a very brilliant
film and a closely adherent one, it is, un-
fortunately, not a permanent one. A little
of the deposited mercury sinks into the
body of the underlying metal, but the
majority of the mercury deposit actually
evaporates off the metal surface, leaving the

143



144 latter, after the elapse of about two days,
in its original unsilvered condition. If,
however, we place a very light layer of
varnish over the " silvered ' metal, the
evaporation of the mercury will be stopped
and the " silvering " will be more or less
permanent. Spirit or celluloid varnish is
suitable for this purpose, but it must be per-
fectly clear and very thin, otherwise it will
dull the silvery surface very considerably.

Another silvering solution may be made
by dissolving mercury in nitric acid accord.
ing to the instructions given above, but,
instead of diluting it with water, by adding
to it an equal volume of a 5 per cent. solu-
tion of silver nitrate. This solution, when
rubbed over metal surfaces, will deposit an
amalgam of mercury and silver, and thus
the deposited metal film will be more truly
in the nature of a real silver film.
Aluminium Articles

Liquids or powders containing mercury
should not be allowed to come into contact
with aluminium articles. If they do, the
aluminium article will be ruined, for the
mercury will attack the aluminium, causing
it to undergo a very peculiar species of
rapid oxidation. It is, indeed, possible
to " burn " a hole in a thin sheet of
aluminium by dropping one of the above
mercury solutions on to it.

The real silvering of metals can be accom-
plished non -electrically and without much
trouble and, in this case, the chemical -
plated silver film is more or less permanent.

Dissolve a few unwanted pieces of scrap
silver in the minimum amount of warm,
moderately dilute nitric acid and, after all
the metal has dissolved, add to the solution
about an equal bulk of a strong solution of
common salt. This will precipitate white
silver chloride. The latter is filtered off,
dried in a warm oven and bottled for use.

From the above we can make a rubbing
 paste which, when rubbed over the surface
of copper, brass and other articles, will
deposit a film of pure silver. The rubbing
paste is composed of 1 part of silver
chloride, 2 parts of cream of tartar, 2 parts
of common salt and sufficient water to make
the ingredients up into a thickish paste.

The following liquid will also deposit
pure silver on metal objects which are
immersed in it :
Silver nitrate . 3 parts
Caustic soda 3 parts
Water . 10-12 parts

The metal articles are immersed for three

Kii-vai.,Pc Pit ACTICA I MPCHANIrc

or four minutes in the above solution and
kept on the move all the time. Afterwards
they are rinsed in hot water and dried in
warm sawdust.

Sensitive to Light
It is as well to recollect that all liquids

and powders containing silver salts are

sensitive to light. It is best, therefore, to
carry out all work with them in artificial
light and, also, to store such preparations
in amber -coloured bottles which are kept
in the dark. Do not allow silver solutions
to come into contact with the skin in day-
light, otherwise almost indelible black stains
will be produced.

Non -electrical gold-plating is, naturally,
an expensive procedure these days, but pro-
vided one can obtain a small scrap of gold,
such a process can be carried out very easily.

Dissolve a tiny scrap of gold in a mixture
of two parts of concentrated hydrochloric
acid and one part of concentrated nitric
acid, using as little of the acid mixture as
possible. This acid mixture is known as
aqua regia-" Royal Water," the name
having been applied to it for centuries on
account of its property of dissolving the
" Royal Metal," gold.

When the gold has dissolved, add a few
crystals of green iron sulphate (ferrous
sulphate) and boil the liquid. This will
precipitate all the gold in the pure forth as a

Using plating powder. A brass article being " silvered" by means of mercury -chalk powder rubbed
on its surface on the end of a cork.

Deremher 1936

A brass disc component. The
upper half has been " silvered"
by means of the mercury solution.

dark brown powder, and the copper and
other metals admixed with the gold will be
left in solution. Filter off the precipitate
and re -dissolve it in the minimum amount
of aqua regia. A yellow solution will
result. This is a solution of pure gold
chloride, containing, of course, more or less
excess of acids.

Now pour a little of this solution over a
small piece of linen rag and afterwards burn
the rag over a small saucer, carefully collect-
ing the ash. The latter will comprise
principally a mixture of finely divided
metallic gold and carbon. Now take a rag
moistened with water or methylated spirit,
dip one end of it in the above ash and then
rub it vigorously upon the polished surface
of the article to be gilded. A film of
metallic gold will be deposited and it will
increase in brilliance with rubbing.

Gilding
By shaking up pure gold chloride solution

with ether, an ethereal solution of gold will
be obtained. This acts as a very excellent
gilding solution, particularly for iron and
steel articles.

It is not possible to deposit chromium by
chemical methods alone, nor, for that
matter, is the chemical deposition of nickel
usually attended with reliable results. If,
however, the amateur wishes to try his
hand at non -electrical nickel -plating, he
may do so as follows :

Mix equal amounts of moderately strong
solutions of zinc chloride and nickel
sulphate. Place one or two small pieces of
clean scrap zinc in this bath and heat it to
near boiling point. Now immerse in the
bath the metal objects to be nickelled.
After about a quarter of an hour, the
reaction will be complete and the articles
will be covered with a film of nickel,
but usually this film tends to flake off.

A chemical brass -plating liquid can be
made by dissolving in a pint of water
approximately half an ounce each of
stannous chloride and copper sulphate.
Have the solution slightly warm, clean the
iron or steel objects thoroughly and then
drop them into the solution, stirring them
round until they attain the colouring
desired. Rinse the objects in hot water
and dry them in warm sawdust.
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Grinding the heat -indicating material through a wire sieve in the preparation of the heat -sensitive paint.

TemperatureoRecordin
Paints and Their Preparation

THE subject of temperature -record-
ing paints is one concerning which
very little has been written. Yet

such paints are, on the whole, exceedingly
efficient substances and, to the amateur
chemist, their preparation is likely to afford
a good deal of practical interest.

Although there is known to chemical
science quite a number of different materials
which change colour with variation of
temperature, the only really practical heat -
indicating substances are those which con-
tain mercury. In some respects, this fact
is rather an unfortunate one, for all mercury
compounds are poisonous. Since, however,
the paints described in this article are riot
soluble in water, there is little danger
accruing to their preparation, provided, of
course, that reasonable precautions are
taken to prevent any of the paint materials
from entering open cuts or similar slight
wounds in the fingers and hands.

Simplest Heat -indicating Substance
The simplest heat -indicating substance

which is of any practical use is mercuric
oxide, a bright scarlet powder obtained by
the prolonged heating of mercury in air.
When it is heated to temperatures over
100° C., mercuric oxide begins to darken, and
at considerably higher temperatures it
turns black. If such temperatures are not
exceeded and the mercuric oxide is allowed
to cool down, it will reverse its colour
changes, returning ultimately to its original
vivid scarlet hue. If, however, the oxide
is heated to too high a temperature it will

split up into mercury metal and oxygen, and,
of course, in such circumstances, the reverse
colour changes will not take place.

Mercuric oxide, however, is not a suitable
paint -making material because its colour
changes take place at temperatures which
would injure any varnish or oil with which
it was mixed.

I- ow to Make a
Number of Very
Useful Paints and
Enamels which
change their Colour
with Variation of

Temperature

Mercuric Iodide
There is another compound of mercury,

which forms the basis of all heat -indicating
paints. This is mercuric iodide, a com-
pound of mercury and iodine. If the
individual experimenter intends to make
heat -indicating paints for serious uses, he
would be advised to purchase an ounce or
so of this material from any firm of whole-
sale druggists or laboratory suppliers. It
is, however, possible to make mercuric iodide
jp the home laboratory by grinding up in a

(11)

coo

mortar a mixture of 2.5 parts (by weight) of
iodine crystals and 2 parts (by weight) of
metallic mercury, these quantities being
weighed out accurately. During the grind-
ing process, the materials should be just
moistened with a little methylated spirit.
Very quickly, the colour of the iodine
crystals will disappear and a bright scarlet
powder will result. This is the necessary
mercuric iodide. It may be purified by
washing with water. Mercuric iodode may
also be prepared by mixing approximately
equal amounts of potassium iodide and
mercuric chloride or mercuric nitrate
solutions, the precipitated mercuric iodide
being subsequently washed and dried.

When mercuric iodide is heated to 126°
Centigrade it suddenly changes from a vivid
scarlet to a lemon yellow, the colour change
being a very striking one. Unfortunately,
however, the reverse colour change (i.e.
from yellow to scarlet) proceeds very
slowly after the mercuric iodide has cooled
down and may, in fact, be a matter of
weeks, provided that the iodide is not dis-
turbed in any way. This fact, therefore,
precludes the use of mercuric iodide itself
in the preparation of heat -indicating
paints, but, before we pass on to the
practical consideration of such paints, a
highly interesting experiment connected
with mercuric iodide and its characteristic
colour change may be described.

An Experiment
Rub a little of the mercuric iodide on to

a sheet of white blotting -paper so that the
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latter acquires a fairly uniform scarlet
appearance. Now very cautiously hold
the paper in front of a warm fire. The
colour change of the mercuric iodide from
scarlet to yellow will quickly be noticed.
If, however, the now yellow paper is laid
down on the table and allowed to cool, the
scarlet colour will not reappear if the paper
remains undisturbed. But if we take a
light hammer and bring it down sharply
on to the yellow surface of the paper, the
latter will instantly change to scarlet around
the area struck by the hammer. In the
same way, if we write on the yellow paper
by means of a match -stick, the characters
will appear in red.

The above effects are due to the fact that
the yellow form of mercuric iodide tends to
remain in that state unless it is mechanically
disturbed. If, however, the tiny crystals
of the yellow mercuric iodide are mechanic.
ally disturbed in any way at all they in-
stantly change back to their original red
colour.

The most satisfactory heat -indicating
materials for amateur use are copper
mercuric iodide and silver mercuric iodide.

Copper mercuric iodide possesses the
chemical formula Cu212-2Hg12. It may be
purchased ready prepared from some firms
of chemical suppliers or else it may be made
at home by the amateur himself merely by

grinding together for a few minutes a
mixture of 2 parts of mercuric iodide and
1 part of copper (cuprous) iodide. The
latter substance can be made by mixing
together solutions of copper sulphate and
potassium iodide and by washing and drying
the precipitate. Such a material, however,
will contain a little free iodine. Thus it is
best, if possible, to purchase the cuprous
iodide for the heat -indicating paint pre-
paration.

A Bright Red Colour
Copper mercuric iodide has a bright red

colour at normal temperatures. When
slowly heated, it goes through the following
colour changes, and on cooling it undergoes
the colour changes in the reverse direction :

Up to:
55° C. (130° F.) .

57° C. (135° F.) .
63° C. (145° F.) .

68° C. (155° F.) .

71° C. (160° F.) .

88° C. (190° F.) .

100° C. (212° F.) .

Bright red.
Darker red.
Maroon.
Light chocolate.
Dark chocolate.
Very dark chocolate.
Almost black.

It will be noted that the colour change of
copper mercuric iodide begins at about the
temperature of warm water and is complete
at the temperature of boiling water. On no
occasion should the temperature of a
copper mercuric iodide paint be taken
above about 130° Centigrade, otherwise
it saccuracy of colour change will be
destroyed permanently.

- Silver mercuric iodide is a material which
undergoes a reversible colour change at a
lower temperature than copper mercuric
iodide. Like the latter substance, silver
mercuric iodide may be purchased from
laboratory -supplying concerns or it may be
prepared by mixing 2 parts of mercuric
iodide and 1 part of silver iodide. The
latter should be freshly precipitated by the
addition of potassium iodide solution to
silver nitrate solution and the silver iodide
and mercuric iodide should be ground
together in the slightly moist state and
finally allow to dry without heat.

Silver mercuric iodide is a canary -yellow
powder which undergoes the following
reversible colour changes :

Up to:
38° C. (101° F.) . Canary yellow.
42° C. (108° F.) . Darker yellow.
47° C. (117° F.) . Orange.
50° C. (122° F.) . Orange red.

Pouring hot water into a pint
measure on the side of which a
strip of heat -sensitive paint has
been placed. The colour change,
indicating the hot-water level
within the measure, is very plain.

52° C. (126° F.) . Bright red.
60° C. (140° F.) . Vivid scarlet.

Colour -changing Properties
Unfortunately, silver mercuric iodide

darkens in bright sunlight, although its
original colour is restored in darkness. Its
colour -change properties are, therefore,
somewhat interfered with when it is used
out of doors.

Paints containing silver mercuric iodide
should not be taken to the temperature
of boiling water and, if their sensitivity and
accuracy of colour change is to be preserved
over long periods of time, they should only
be exposed to artificial illuminations of the
ordinary variety.

The preparation of the actual paint or
enamel from the heat -indicating material
is a very simple matter. The beat -sensitive
material (copper mercuric iodide, silver
mercuric iodide, etc.) should be ground
forcibly through a fine wire mesh (an
ordinary tea -strainer will suffice) and

finally forced through a piece of coarse
muslin or butter -cloth. In this way a very
fine powder will result.

This powder is then stirred into a small
quantity of a clear, thin and non-acid
varnish, the powder being added a little
at a time. In place of ordinary paint
varnish, shellac varnish may be used or any
other type of spirit varnish.

The heat -sensitive material having been
thoroughly incorporated with the varnish
medium, the resulting paint or enamel
should be stored in a small air -tight tin,
in which receptacle it will keep quite
indefinitely.

Heat -recording Paints
Heat -recording paints made as above will

indicate the approximate temperature of
any surface on which they are laid. If, for
instance, we paint a vertical strip up the
side of an ordinary household hot-water
cylinder, the colour change of the paint
strip will indicate the level of the hot water
inside the cylinder.

This effect is shown clearly in the photo-
graph on this page. Hot water is being
poured into a pint measure, on the outer
side of which a strip of copper mercuric
iodide paint has been placed. The result-
ing colour change of the paint from vivid
scarlet to almost black is well apparent in
the photograph, and it serves to indicate
the hot-water level within the pint measure.

Many applications for heat -sensitive
paints of the above description will occur
to individual experimenters. Such paints,
for instance, may be coated around axles
and other machinery parts and the ensuing
colour change will indicate any undesirable
heating effects at such parts.

Provided that the heat -sensitive paints
are not exposed to temperatures much above
those of their final colour changes, they will
function accurately for quite indefinite
periods, and the readiness with which their
indicating colour changes are effected is not
in the least influenced by the number of
times such colour changes are made to
occur.

Heat -sensitive paints, however, should
not be placed on aluminium surface sunless
the aluminium surface is first of all heavily
varnished with a clear varnish and the latter
allowed to harden thoroughly. Between
metallic aluminium and heat -sensitive
paints a chemical action takes place and the
paint is slowly destroyed.

A Useful Device'
If a piece of glass tube, as, for instance,

an ordinary test-tube, is painted inside with
a heat -recording paint and then hermetic-
ally sealed, a very useful instrument will be
thus provided for estimating the tempera-
ture of water and other liquids. Such an
implement can be used for cookery and
other purposes, for the paint itself will not
come in contact with the liquid in which
the tube is immersed.

In all cases in which layers of heat -
indicating paints are exposed continually
to the air, the painted surfaces should be
protected by means of a covering layer of
clear varnish applied after the paint itself
has thoroughly dried.

For readers who are of an experimental
turn of mind, it may be mentioned that
certain little-known compounds arising by
the grinding together of mercuric iodide
and thallium iodide with or without silver
iodide have been shown to be heat -sensitive.
Such compounds are certainly interesting,
but, so far as can be ascertained, they show
no advantages over the cheaper and more
readily prepared copper -mercury and silver -
mercury iodides.
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TRIX
TWIN RAILWAY

Here comes the New " 00 " Gauge TRIX TWIN
RAILWAY; perfectly proportioned miniature models,
electrically driven and sold at a price that all can afford.
You'll be wildly excited when you see how the two
TWIN trains travel on the same lines at different speeds,
in the same or opposite direction, backward or forward,
fast or very slow. The TRIX TWIN RAILWAY has
automatic couplings; couples up its own vans and coaches
in the simplest possible manner; all you have to do is
manoeuvre the engine into position.

The patent rails are beautifully mounted on Bakelite
Mouldings, making them strong and rigid and impossible
to bend. They are fixed and unfixed in an instant.

With the TRIX TWIN RAILWAY you can have the
most elaborate railway system in a quarter of the space
usually needed. You can't do better than suggest a TRIX
TWIN RAILWAY for a present this Xmas. There's a
TRIX dealer in your district anxious to demonstrate.

This illustration shows the Motor
House of a Gantry Crane you can
make yourself. Think what excite-
ment it will give! The Motor House
and Jib resolve realistically and can
travel on the Gantry Bridge from one
end to the other. The Crane itself
can lift a load and turn sideways at
the same time! You can place the
crane in one part of the room and
control all these fascinating move-
ments at some distance from the
model.

Read how Inexpensive TRIX
Constructional Sets really are.

AS MODERN AS THE FLYING SCOTSMAN

CONSTRUCTIONAL SETS
No extra parts to buy; no expensive

accessories
You can have hours of fun and delight-

ful entertainment with the latest TRIX
Constructional Sets. From the simplest
model to an elaborate crane, you can
make them all, and, what's more, you can
make them work! Start if you wish
with a No. I TRIX at 6d.-it has 51
pieces. Every now and then you can
add to this, or even buy a larger set.

There are Gear Sets, which make the
wheels go round, and for half a crown
only, " TR1CY TRIX," the electric
TRIX which works from an ordinary
pocket battery.

" MOTO-TRIX " with the famous
" Trix Motor " gives you even greater
power, whilst the very last word in
magnificence and completeness are the
" TRIX MAJOR " and " SUPER TRIX,"
two lovely sets, each in its handsome
case. There are lots of others besides,
all at most reasonable prices. You
ought to see them.

Trains and Sets obtainable from Toy Shops and Stores
everywhere.

If any difficulty, write to TRIX Ltd., St. John's
House, 45/47 Clerkenwell Road, London, E.C.I.



NEWNES PRACTICAL MECHANICS December, 1936

ale /mote tealisva to rya models

N every
sphere of the
Mechanical World,

development has been very
rapid recently. World -records by
air, sea, road and rail go " by the board,"
and we in the Model Railway World can also
announce new achievements.
For gauge " 0 " owners we have a range of special super -
detail hand -made locomotives at popular prices, including the
famous "SILVER LINK." The success of "The Princess Royal"
last year is now superseded by the "Princess Elizabeth," No. 6201, the same
class, but with the new tender. The SXP of last year is now the improved L.M.S.
4-6-0 "Conqueror," and football fans will want the famous L.N.E.R. "Arsenal."
Concentration on the art of model making, and the long experience and high skill of our crafts-
men, enables us to give Value for Money in whatever sphere of model making-from a miniature
Dining -car to a 20 -ft. scale model Liner.
Where does your interest lie ? In Model Railways, Engines, or Ships 1 Look below and take your °holm

L.M.S. 4-4-0 COMPOUND LOCOMOTIVE No. 1108.
Smart, inexpensive, and reliable. These engines with their deep buffer
beams and raised footplating over the coupled wheels lend themselves par-
ticularly well to modelling. The model has just been redesigned and built
and is now numbered 1108. Price: Clockwork, 12/6; Electric, d.c. 6-8

volts, 37,6 ; a.c. 20 volts, 44,6. Gauge " O."

OUR NEW CATALOGUE IS NOW OUT!
During the past 8 weeks we have had hundreds
of names " booked " to whom a copy of our
NEW SHIPS CATALOGUE has been sent this
week. Was your name among them?
If not, write at once for your copy, and see the
new ship productions we have this season.
Have you seen the fine sets of parts for building
waterline models of the " QUEEN MARY " and
the " NORMANDIE." 100 ft. to the inch, com-
plete with instructions, only 12/6 each. Post-
age 6d.
The latest addition to this set is a 50 ft. to the
inch set of parts of the famous Clipper Ship
" CUTTY SARK." Also 12/6 (6d. postage).
Ask for NEW 5.12. 6d. post free.

EVERY BOY
should have the BASSETT-LOWKE splen-
did Free Booklet of Model Trains. It costs
nothing. Just write on a post -card "Please
send me P.B. 12, new Free Booklet," and
the postman will bring this gaily coloured
folder to your door.
A.12, our large Model Railway Catalogue,
has just been republished containing all
the latest model railway developments.
Ask for Neu 4.12, price 6d. post free.

A "BASSETT-LOWKE" railway has an
irresistible appeal to all boys-young and
old. Everything to scale from a powerful

passenger- carrying
engine to a tiny
fishplate on the

track.

L.M.S. 4-6-2 LOCOMOTIVE " PRINCESS ELIZABETH."
One of the famous L.M.S. Expresses on the Euston --Glasgow non-stop
service. Last year " The Princess Royal " met with such sums that we
have this year produced her equally well-known sister engine, "Princess
Elizabeth." This model is a splendid scale job, with high-class mechanism
and finials. Price: Clockwork Electric, d.c. 6-8 volts, or a.c. 20 volts,

£8 8s. 02. Gauge " 0."

STANDARD TANK LOCOMOTIVE, No. 6374
Popular and smart. Clockwork, 42/-; Electric, d.c. 6-8 volts, or

a.c. 20 volts, 45/, Gauge " 0."

MEET THE BRITISH TWINS !
Never before has a Model Railway Outfit received
such universal acclamation as this wonderful " 00 "
gauge Table Novelty-the " Twin Train."
This year-better than ever-come the new sets.
Passenger, Goods, and Suburban - in L.M.S. or
L.N.E.R. colours, true to English standard types and
MADE IN NORTHAMPTON.
Just imagine two electrically driven trains travelling
on the same line, at different speeds, yet each

separately controlled, forwards or backwards, fast or slow !
WRITE AT ONCE for the Twin Train Folder, TT.12, post free from Northampton.
Passenger Twin Train Set, consisting of Locomotive, Tender, 3 Bogie Coaches, Oval of
Track, Controller, and Connections, 45/-. Goods Set, 42/-. Suburban Set, 35/,
Each set complete with illustrated instructional booklet.

ENGINES
There is one of our lists devoted entirely to
statiocary engines, boilers, cylinders, fittings
and parts, screws, nuts and bolts, castings,
and last but not least, drawings for the Model
Builder.
This is Section B.I2, post free-the list for
the man who wants to construct his own
models, and wants the best material and
pa. s.4 obtainable at the lowest market prices.
A..k for B.12. 6d. post free.
Are you keen on Traction Engines? If so,
send for Track Engine Booklet, complete
model, or parts for constructing same, and all
details. Post free, 3d.

A TWIN TRAIN LAYOUT.

BASSETT- LOWKE LTD., NORTHAMPTON
London : 112 High Holborn, W.C.I Manchester :28 Corporation Street

nom
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A CC=CAUGIE RAILWAY
STATION

Fig. 1.-The finished station-sectioned end.

THE Station shown in the accompanying
drawings and photographs for placing
on a twin -train miniature railway is

the result of a request which I recently
received to prepare a design for a terminus
for the exhibition T.T. Railway now work-
ing in the London showrooms of Messrs.
Bassett-Lowke, Ltd. I was given a free
hand except for restrictions as regards
space available, but at the same time Mr.
Bassett-Lowke told me that he would
prefer " Something like that "-showing
me a small photograph of a station designed
and made by Mr. Roy Taylor for his railway
at Stoke-on-Trent. This station which the
photograph showed, although for a different
track arrangement, was so much to my liking,
looked so attractive, and was so modern in
architectural style that I decided to follow
the scheme of its design very closely, with
the result here given for the benefit of any-
one who cares to copy it. After my draw-
ings were completed the model itself was
made and is now at 112 High Holborn,
W.C.1, where it may be inspected by those
who are considering something for their
own line.

Modifications if Desired
The drawings show the Station exactly

as it was made for Messrs. Bassett-Lowke,
Ltd., where it is used as a terminal station,
but there is no reason why the reader should

not, if he wishes,
carry his track
right through it ;
in which case he
can lengthen the
platforms and
alter the propor-
tions if necessary.
It will be seen that
at the left-hand
end of the front
elevation, Fig. 3,
the walls and win-
dows are pur-
posely cut through, this being done in order
to show that the whole of the work is not
modelled. Obviously, therefore, if the
Station is not placed at the
end of the railway the left-
hand end would require to
be finished the same as the
right, both ends being made
as in the end elevation, Fig. 5.
Whether the tower and main
entrance are placed, then, in
the centre of the length or to
one side of the centre is a
matter of taste and per-
haps of the arrangement of
roadways leading up to the
entrance. Personally, I
think that the tower would be
best placed out of centre, in

.A1311.1...ar..S.Via...1.3.1l1.1.01MartMliMLUM6115115l..5,1:1.PARH60,1190,.....96e,-.010.11.11.0SPZSAV*IPPi..attAlitari.fdilinW8191..0119.21^...16.11AS.V011.181X1
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A design for a terminus for a twin -train minia-
ture railway, with constructional details
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Fig. 2.-Showing the track entrance end of the finished station.

which case extension can be carried on to.
the left to any desired limit.

It will be obvious that the Station is of -
the elevated type. The space underneath,
it can be a roadway or simply used as a.
parking place for cars. No details of what.
is inside of the main entrance have been,
gone into, but obviously, being modern,,
there would be besides booking offices, book
stalls, etc., elevators and/or escalators
leading up to the platforms. There would
further be a lift to the roof level, where the
small buildings are intended to constitute
a caf6 and restaurant.

There are three platforms, the proportions
of which and the distances between the
centre of the two lines of track are as given
in my article in the July issue, page 597.
The measurements of these details are

2, , 6121 .  n

Fig. 3.-A front elevation.
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repeated in Fig. 5 and a cross-section is
shown in Fig. 4.

Construction and Materials
At first sight the Station may appear to

be a rather difficult one to build. Actually,
this is not by any means the case. It is
made throughout in wood, plywood for

the walls and a few odd pieces of
inch thick red deal board for piers
and the central portion, including the
tower. In a few eases where thicknesses
exceed inch two pieces or more of this

.11 21. 41 . r 71 3 1 9'

T. T. RLY. T

Fig. 5.-An
end elevation.

901'.
4k ee2%,..t..4,31;, 1

F g. 4.-A cross-section showing construction details.

centre tower, enclosing the
vestibule underneath the
tower, forms a perfect semi-
circle and it is suggested that
this be constructed as a sepa-
rate unit before fixing under-
neath the Station. The front
portion, however, in which
the entrance doorway is cut,
runs up level with the roof

w of the Station. This roof is
flat and in Messrs. Bassett-
Lowke's model is covered
with lead foil, which is ob-
tainable from a wallpaper

The end piers and a cross
bearer between them project
beyond the floor of the
Station. (This bearer, by the
way, ought to be tenoned into
the piers.) The object of this

2 - projection is to provide a sup-
port for the shelf Vi, which
must serve as a viaduct to

w

- /'

deal can be glued together. The tower, for
instance, can be so made of two pieces with
the glued joint down the centre behind the
flag mast. After glueing and clamping, the
curvature in plan would be worked by plan-
ing. The vestibule will also be built up, so
will the end piers, all as shown in the plan,
Fig. 6.

It will be noticed that in the plan the

carry the railway outward
from the Station. The design

for this viaduct is beyond the scope of my
article. I would merely suggest, however,
that it should be a simple affair represent-
ing concrete construction and may very
well follow the shape of the piers and
girders of the Station, the girders of the
viaduct being marked V.

There is one little detail which I would
call attention to in Figs. 4 and 5. Between

the platforms at the rail
level strips of wood are
fixed with a chamfer, as
I have indicated. These
provide a means of re-
taining the moulded
plastic bases of the rails
central between the plat-
forms.

Finishing the Walls
In the main the

material to be repre-
sented in the painting of
the Station is concrete.
Now, just what colour
this should be is a matter
of taste. It can be
natural cement, such as
Walpamur " Dove
Grey," or cream, or pure
white. In Messrs. Bas-
sett-Lowke's model it

was cream, although personally I prefer the
grey.

The windows have above them and, on
the left-hand side of the centre, below them,
red brick. The portions in Figs. 3 and 5
which are covered with fine horizontal lines
are the brickwork. Between the windows
and the brickwork and also in other posi-
tions on the concrete are white lines.
These are marked W in the drawings.
Now, this brickwork and the windows them-
selves can be very readily represented by
carefully pasting on, after the rest of the
surface is painted, two of the Merco papers
which are obtainable from Messrs. Bassett-
Lowke, Ltd. For the brickwork obtain
No. 12 (Red Brick) and for the windows
No. 6, which is known as " Sash Paper,
Silver Finish." There are two sizes of
this on one sheet : for the windows of the
Station itself use the larger size and for
the café the smaller pattern.

Before leaving the treatment of the
exterior I would say that the name of the
Station should be in raised metal letters, as
also the initials " T. T. Rly." on each side
of the tower. These letters, obtainable from
Messrs. Bassett-Lowke, Ltd., are provided
with pins, which should be pushed into the
wood only a sufficient distance to hold them.
They will thus stand clear of the surface on
which they are mounted. In the finished
model, Figs. 1 and 2, these letters are
enamelled a brilliant blue, whilst the flag
mast is a deep vermilion.

(Continued on page 152)
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Fig. 6.-A plan view of the station.
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THE NEW HOME HOBBY

SCALE RAILWAYS IN MINIATURE
"00" GAUGE IS

the most practical Gauge for the average home

you can build a railway system in miniature with the fascina-
tion of complete Electric Control.

We have now added to our range a complete set of parts for
building a SOUTHERN ELECTRIC TRAIN. The motor unit is
very powerful and is sturdily built.

H.261.
Complete set of coach parts for motor coach, including cut-out base 8/ -
Motor units as above 18, -
Set of parts for trailing coaches 7/6

RAMBLINGS
THE 00 GAUGE EXPERTS ARE NOW AT

10 CECIL COURT, CHARING X ROAD
Opposite Cameto) C2 Telephone:

k News Theatre LONDON, W Temple Bar 4704

Write for our 20 -page illustrated Catalogue and samples, sending 4d., or if in
London, VISIT OUR NEW SHOP. We shall be pleased to see you.
Start this 00 Gauge Hobby now. Our parts are simple to

assemble, cheap to buy and we can give you plenty of ideas.

SPECIAL BARGAINS

474

STEAM LOCOMOTIVES
Extra strong construction, fitted oscillating cylinders, brass boiler:with-safety

valve, whistle and methylated spirit lamp.
Gauge Maker's price, 20/- ; Bargain Price, 11/6, plus postage.
Gauge Maker's price, 32/6; Bargain Price, I9/-, plus postage.

MAERKLINI STEAM ENGINES
All of these:are finest quality and finish.

Prices :
No. 4094/5. Engine fitted with oscillating

cylinder, copper boiler with safety valve,
whistle and methylated spirit lamp. 16/6

EL
-model

.76 __
No. 4097/6. Much larger

and fitted with powerful piston
valve engine. 37/6

No. 4097/6/91. As illustrated,
complete with dynamo. 50/.

Plus:postage.

Send for Bond's I98 -page
Catalogue, price 6d. It is full
of useful presents, such as

Models, Tools, etc.

BOND'S 0' EUSTON ROAD LTD.
254 Euston Road, London, N.W.I

Telephone : Museum 7137. EST. 1887

Build your own
MODEL GALLEON!

Master Kenneth Jones of Blackheath with the
fine model of DRAKE'S GOLDEN HIND which
he has built from a Studiette Galleon Kit.

There is no more fascinating or instructive hobby
for man or boy than the building of a Model Galleon.
Every British home should possess one of these
proud mementoes of the glorious history of our
Nation.
You can build one of these models yourself by
following the clear and easy instructions supplied
with every Kit. Studiette Galleon Kits contain every
detail for the construction of these fascinating models
including prepared hull, all masts, spars, sails, guns,
rigging materials, complete erecting diagram and
Handbooks.
Kits now available are described below with prices in U.K.

Postage Is. extra.

Nelson's ',VICTORY" Col umbus's " SANTA MARIA"
Size when built 33- long, 29"high Size when built 25" long, 20" high

100/- 32/6d.

Grenville's " REVENGE " Willoughby's
"

Size when built 31" long, LA BONA ESPERANZA"
Size when built 17" long, 19"high

27r high 65/- 22/6d:
Drake's " GOLDEN HIND" THE YELLOW CARVEL"
Size when built 32" long,25"high Size when built 14" long, 14r

451- high 12/6d.

Full particulars gladly sent on application.
From good CRAFT and TOY SHOPS and STORES
(including Harrods, Hamley's and Selfridges). If any
difficulty send to Studiette Handcrafts, Kent Street,
Birmingham, 5.

audiette MODEL
GALLEONS

Every
kit is
complete
with all
details
and is
neatly
packed
in a
strong
box
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(Continued from page 150)

Lighting the Station
I have said that the roof is covered with

lead foil. From this it will be understood
that there are no roof lights. The illumina-
tion is intended to be wholly artificial and
this gives the reader an excellent oppor-
tunity for wiring and fitting small bulb
lamps in a row over each platform. Obvi-

ously no light will be derived from the
" windows."

In Fig. 1 the reader may see the con-
firmation of what I have said regarding the
cut-off left-hand end. The platforms, walls,
and roof, where they are sectioned, are
painted black and the opening covered by a
sheet of transparent celluloid.

I hope that Mr. Bassett-Lowke will for-
give me if I say that I do not like the title

which has been chosen for the Station. The
two words " Terminus " and " Station "
used together do not sound to me alto-
gether grammatical, though, of course,
" Terminal Station " could not very well be
used as a name. Unless a place name is
given I think " Central Station " sounds
much better. After all, a terminal station
can be central : there are plenty of them in
London.

Fig. 7.-An attractive layout for a twin -train miniature railway.

A Spout for Your Saucepan

EVERY
housewife has experienced the in-

convenience of pouring the liquid con-
tents of a saucepan into a vessel with a
narrow mouth, such as a jug. The liquid
is apt to spread itself with the result that it
is spilt. To guard against this unpleasant
happening, a Scottish lady has rendered the
members of her sex a valuable service by
devising a detachable spout for saucepans.
The contrivance, which may be made of
aluminium or white enamelled metal, is
shaped to fit over the ,side of any saucepan.
That familiar cooking utensil-a lineal des-
cendant of the pot which slandered the
kettle-will now be able to have a spout.

Paper to the Front

PAPER
deputises for linen in more than

one article. For example, there are
paper serviettes and handkerchiefs. And,
in the reign of Queen Victoria the laundry -
robbing paper collar was often a too obvious
substitute for linen. Now, on the other side
of the Atlantic, an inventor has conceived
the idea of a paper apron. This is composed
of a single sheet of paper having a semi-
circular opening for the neck and a grace-
fully cut skirt. Such an apron could be of
any colour, and might be printed with a
design after the style of wallpaper. And
spaces might even be devoted to advertise-
ments. It remains to be seen whether the
paper apron will prove a popular front.

Electricity and Music
THE piano -accordion is a musical instru-

ment which is very much in vogue at the
present time. It is one of those wind

G-We'ZGWZVO0C0404rZG`MteZ
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instruments whose dynamo is not the lungs,
power being provided by the hand. This
entails a certain amount of manual labour
on the part of the performer. An ingenious
brain has devised an electric accordion,
which appears to be worked on the principle
of a vacuum cleaner. A switch is operated,
and all the player has to do is to regulate the
supply of wind and manipulate the key-
board. Without further details, it is im-
possible for me to state whether a mechanic-
ally blown accordion is capable of those
gradations of tone which are one of the chief
charms of music. One imagines that such
an instrument would not invariably be
appreciated by the occupiers of the neigh-
bouring flats.

Sound Footing for Horses

THE advent of Jack Frost leads us to
expect that one morning we shall awake

to find the roads like glass. During the
heyday of the horse, this meant a queue of
carthorses outside the blacksmith's shop
waiting to be w.hat is known as " roughed,'
the process being the insertion of nails or
spikes into the shoes of the animals. There
is. still a limited number of horses on our
roads, and to protect these in frosty weather
an improved non -slip shoe has recently been

devised. This is a wrought -iron shoe
formed with a groove in which is located a
strip of asbestos or cotton fibre, impregnated
with a chemical, the strip being kept in
place by means of copper rivets.

Deep-sea Television

THERE
has appeared on the horizon a

newly -devised ship with television re-
ceiving apparatus, a submarine eye and
means for withstanding deep-sea pressure.
This will enable motion pictures of sub-
marine scenery and dramas to be televised.
It should reveal the hidden beauties of
" the dark, unfathomed caves of ocean."
And it may materially assist scientists in the
exploration of the bathosphere.

A Carrier for Babies

NATIVE women in Africa and elsewhere
have for many a long day adopted

methods for reducing to a minimum the
labour of carrying infants along the roads
and through the forests. A similar ex-
pedient has now been introduced in more
civilised regions in the form of a portable
seat for a baby. The appliance comprises
a U-shaped frame having arms of unequal
length ; a flexible seat suspended from the
frame ; a strap attached to the outer end of
the longer arm ; a second strap attached to
the inner end of the shorter arm ; and a
shoulder joining the ends of the two straps.
The baby's seat being at the side of the
mother, it is convenient for mother and
child to commune with each other.

DYNAMO.
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PRICE

21f-
Complete with

Bear Lamp

(Ford0)

"WILCO"
DYNAMO

SETS
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XMAS PRESENTS
Whether giving or receiving presents, there
are no finer "value for money" ones

than those offered by " WILCO."
" WILCO "

BOAT
MOTOR

Lightweight.
Efficient and

Powerful.
Works off 4'5
pocket lamp
battery. 5/-.

Post 4d.
from 13/9 to 27/e. The most efficient
sets made. Free details on request.

5/6 "WILCO"
Post 6d. MAINS

DRIVE YOUR MODELS with this
New Powerful " Wilco " Permanent
Magnet Motor. Fitted with toothed
gear wheel. Special gearing gives in-
creased power and allows heavy models
to be worked. Motor works perfectly
off 4 -volt Battery or Accumulator. 5/6

7/9
THE " WILCO " MOTODYNE.
Excellent for driving speed boats,
models, etc. Works off 4 -volt
battery. Low current consumptior .

7/9. Larger model 11/6.

MOTOR
1/10 H.P. 39/-
R.P.M. 3,000. A.C. only.
A reliable, smooth, quiet -running motor
for A.C. mains supply. Large bronze
bearings. Constant lubrication by thick
oil -retaining felt washers. Ideal for many
purposes.

). _

----1,,,--
7.,...aill PRICEPRICE

12/6 9/6
(as illus.) (un-geared)
IRONCLAD GEARED MOTOR.

4-6 volt. This fine motor is very power-
ful indeed and will work off A.C. mains
by using a " Wilco" Transformer having
speed regulator. Similar and more
powerful motors also supplied to work

direct off mains.
NEW REVISED 40 -PAGE CATALOGUE "P.M." 4d. POST FREE

L. WILKINSON, " Electric House," 204 Lower Addiscombe Road, Croydon

ECONOMIC ELECTRIC CO.
TWICKENHAM, LONDON, S.W.

GENERATE YOUR OWN
CYCLE LIGHT

and forget all lamp trouble. A
fully guaranteed complete set,
absolutely foolproof :-compris-

ing heavily plated
Head and Rear
Lamps, foolproof
Dynamo, connec-
tions and spare
bulb.

NOTE THE PRICE I2/6 Post 7d.

MICROPHONES
The uses to which the
modern " mike " can be
put are widely known.
For party fun, Detecta-
phone, etc., they form
endless amusement.

"CLIP -ON"
READING

LAMP
Can be clipped in
any position and
shade adjusted to

any ,angle.
A useful
present.
Complete
with lamp
3/6.

ELECTRICAL
CONSTRUCTIONAL

CLOCK SET
Set contains all parts necessary for
constructing a Modem Electric Clock.
Complete with all parts and full in-
structions for A.C. current only, 50
cycles. Price 15/6. POST PAID.
Good quality ELECTRIC SOLDERING
IRONS with 3 interchangeable copper
bits. A sound job. Price 4i6. Post 4d.
SHOCKING COILS. Complete with
handles. Prices 2 6, 5/6, 9/6.

PRICES:
Announcer's Alike with adjustable
stand, suspended type complete with
Transformer. Price 18/6. Post Rd.
Microphone only 8/6.

Desk pattern with Transformer and
Volume Control 19/6. Mike only 8/6.

BOWL FIRE fitted with
10" Spun Copper Bowl. Well
made. Complete as shown 7/9.

Post 10d.

1/50 h.p. Brushless Type
A.C. MAINS MOTOR

No radio disturbance,
forward and reverse
gear, 1,000-3,000 r.p.m.,
220/250 volts. Reliable

and powerful. Price 19/6. Post 8d.

Larger type can also be used as Standard Lamp, 7/6.

LIST.-Send for our Illustrated Catalogue containing 7o pages, fully illustrated,
of all that you are likely to require-Meters, Motors, Telephones, Coils, Fittings,
Transformers and parts, Lighting Sets, Tools and Workshop Material. It costs
6d. to print, but we send it to you for 2d. post free.

Know
your
SPEED
and
MILEAGE

If you are in doubt as to what
to give your cycling friend,
here's a solution to your prob-
lem. Give him (or her) a

Smith's Cycle Speedometer
and Mileage Recorder. This
neat little instrument will give
endless enjoyment. The lucky
owner can see his speed, work
out averages, and calculate
distances with a far greater
accuracy than even maps can
give. The instrument is
smartly finished in black with

a chromium bezel and
white, easy - to- read
figures.

Type A.I056.
Miles per hour dial.

Type A.1056K.
Kilos per hour dial.

S. SMITH & SONS
(Motor Acce,sories) LTD.

CRICKLEWOOD,
LONDON, N.W.2

SMITH'S twi

cle5PEENIMETER
ANDMILEAGE RECORDER
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715 IS To
CERTIFY '174AT

PROFESSOR

HORATIO CRANK (RATS)
 NSIBLE FOR

THE HEREINAFTER-

MENT70 NED INVENTIONS &

UNDER No ciRcum

T5Hout_o paw OTHER
PERSON OR PERSONS

BE ALLOWED To 'TAKE

THE BLAME..
Vt1DFESSOR CRANK_
PRESENTS INVENTIONS OF SEASONAL

AND NATIONAL IMPoRTAN CE.--

AN A1-112AcTiva CHasimu-r RoAsm.
SIMPLE IN "THE. ECoNOMICAL To RUN (DUE
To WHITE MICE) THIS INVENTION WILL PROVE A SOON

EVERI HOSTESS-SALM/ MODEL(ABoVE) -103.7 G NS.

5

December, 1936

Fog. AN OLDE. WoRLDE./
ENGLISHE. CHRISTMAS !

EzeciiNq THIS QUAINT
1-11fiLE. DEVICE OUTSIDE
ONES WINDoVv__ ONE Is
ENABLED _HOT ONLY To SHUT-

OUTTi-tE. VIEW OP THE GAS-
WoRiKS -BUT TO CREATE. ALSO

THAT CHRISTMAS CARD
ATMOSPHERE-- _.

PAIL OF VERY
COLD waTeR..

"TECHNICAL NOTES
ON OPERATION :-
WHEN THE OFFER:4K'

WAIT TREADS or/ THE
PLANK _THE WATER

IS UPSET Al. DRENCHES
HIM. A C.t/NN1N6

REFINEMENT IS THE.
GRAMOPHONE SOARER.

Just THE.1-HING FOR. CHRISTMAS
APTLI NAMED THE CARoLS/N6E6 NIGHTMARE .1

EotTotz:sNoTEL- ON BEHALF of THE_
READERS OF PRACTt CAL MEC H AN ICS"

I AM SENDIN4 PROFESSOR CRANK A SMALL

TOKEN OF ESTEEM _

" >Kg:RAY PHo-ro
Pr- 00

.1b coR THE SCEPTICAL.
4' CHILD -.THIS

MACHINE LEAVES

SOOTY FOOTMARKS ON THE

FLOOR & CoNVINCES CHILDREN 'MAT
IT REALLN WAS FgTHERCHRIsTmAs.
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STARGAZING FOR AMATEURS
SUNSPOT activity is increasing as the

11 -year cycle advances towards the
next maximum. Though no spot of

naked -eye dimensions has appeared recently,
one may do so at any time. Those with
even the smallest telescopes should there-
fore examine the Sun for lesser specimens
whenever atmospheric conditions permit ;
provided their instruments are fitted with
suitable dark caps or prism eyepieces to
protect the sight from serious damage. For
direct observation a heavily smoked piece
of glass should be held up in front of the
eyes. If a single spot or group survives the
journey across the solar disc, it may re-
appear in twelve to fourteen days at the
opposite rim. It is interesting to watch
the changes of form and shape assumed
from hour to hour by these curious per-
forations in the Sun's surface. An isolated

The Moon at first quarter as seen through an
astronomical telescope, which inverts the image of the
object viewed.

spot will often break up into smaller ones,
or a scattered group coalesce into a single
yawning cavity. With sufficient optical
assistance gleaming " faculae " may be per-
ceived floating around their margins,
especially when the spot is situated near
the edge of the Sun's disc.

The Moon
The Moon offers almost inexhaustible

fields of fascinating exploration from end to
end of its " terminator," that slowly shifting
broken boundary denoting the division
between lunar night and lunar day. The
uneven and rugged earth -like surface is
revealed along this strip only by a good land
glass and presents different aspects under
morning and afternoon illumination ; i.e.
before and after " full." The summits of
some of the higher mountain peaks will be
seen standing out, lit up like stars against
the blackness in which they are still sub-
merged. Soon they and the valleys below
become flooded with the glaring radiance
of the rising Sun, for there is no dawn or
twilight on our airless satellite. Later on,

A NEW SERIES

By N. de Nully
A GUIDE FOR DECEMBER

many hillocks, ridges, pits, shallow depres-
sions and ripple -like formations, scattered
over the comparatively smooth and exten-
sive plains (termed " mare " by the old
astronomers), gradually emerge into bold
relief. Striking photographs of the Moon
at first quarter and the Milky Way are
illustrated on this page.

Companion Worlds
The planets-our companion worlds

racing round the Sun in that vast round-
about of one-way celestial traffic called the
solar system-are not very conspicuous this
month. Mercury, the smallest, is always
difficult to glimpse. However, it may 
possibly be detected as a glittering yellowish

star " low in the south-west, shortly before
5 o'clock during the last evenings of
December. Venus is in the same region
and more conspicuous. It is getting
brighter and will soon be a prominent
object after sunset. Mars is coming into
view again after a long absence ; but at
present is to be seen only in the east from
2 a.m. to dawn. It can be recognised by
its reddish hue and thus be distinguished
from the adjacent real star Spica in the
constellation Virgo. Saturn, the ringed
planet, may be found moderately high up
in the south about 6 p.m., and does not set
until nearly midnight. Its unique ring
system is now turned edgeways to the Sun
and, owing to its extreme thinness, does not
reflect enough light to be visible except in
very large instruments. Two or three
months hence the rings will begin to " re-
open " and ultimately expand sufficiently
to once more come within the range of
small telescopes. Meanwhile, Saturn ex-
hibits no more than a cream -tinted faintly
streaked ball, decidedly flattened at the
top and bottom.

Fixed Stars
Among the so-called " fixed " stars

attracting attention at this season is
Fomalhaut in the constellation Piscis
Australis. If the southern sky line is clear
it may be easily located in the early even-
ings, flashing like a lustrous diamond be-
neath and to the right of Sat-
urn. Fomalhaut is a fairly
large sun nearly twice the dia-
meter of ours and is believed to
consist of a dense central core
enveloped in an outer shell of
thick layers of incandescent
gases, chiefly hydrogen. It is
relatively close to the solar sys-
tem, for its light takes but
twenty-four years to reach us ;
whereas that of many other
stars, though travelling at the
same rate of 186,325 miles a
second, occupies several cen-
turies. The misty arch of the
Milky Way, or Galaxy, spans
the heavens from east to west.
It takes in the bright star Cap-
ella in Auriga, the double star
cluster in Perseus, the well-
known W of Cassiopeia, and
the stars Deneb in Cygnus and

Altair in Aquila. Its entire course is
marked by myriads of luminous points,
many of them coloured, and each repre-
senting a shining sun at an inconceivably
remote distance. On a dark clear night
even an opera glass will disclose the stellar
character of this wondrous cloud -like belt.
A particularly crowded patch embraces the
little constellation Perseus, notable for the
double cluster already mentioned ; also for
being the spot in the sky from whence the
once famous Leonid meteors used to appear
every thirty-three years, and astonish man-
kind with their magnificent displays of
shooting stars.

Island Universes
Overhead stretches the straggling con-

stellation Andromeda, containing the cele-
brated Great Nebula, the largest of the
known " Island Universes " distributed
throughout space. It is perceptible to
normal unaided vision as a hazy blur but is
actually a gigantic spiral structure of stars
and nebulae, constituting a complete
universe in an advanced stage of develop-
ment. Through a small astronomical tele-
scope it assumes an irregular oval shape due
to being viewed partly on edge ; but in
long -exposed photographs its circular form
is very evident. It is the farthest celestial
object perceptible to the naked eye and its
distance can be comprehensibly expressed
only as 900,000 " light years." In the
north-west scintillates Vega, the chief star
in Lyra. It served the purpose of our pole
star 14,000 years ago and will do so again
11,000 years hence. Meanwhile, we are
using Polaris in Ursa Minor, to which the
" pointers " in Ursa Major, the Great Bear
(sometimes called the " Plough "), direct
the eye. The latter constellation now lies
over the northern horizon and is really a
very scattered cluster ; being circumpolar
it never sets in these latitudes.

Identification of the constellations and
most of their important components can
be rendered simple by means of Philips'
cardboard revolving planisphere. This
handy contrivance shows all the star groups
above the horizon at any hour on any date
throughout the year, and may be obtained
from any stationer for a few shillings. A
star atlas is also useful to locate fainter
objects. Queries are invited from readers
interested in stargazing as a hobby, and
should admit of brief replies and conform
strictly with the rules on page 186.

The Milky Way. A crowded patch around the double star cluster
in the constellation Perseus.
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t Fig. 1 -A Kodak Pola Screen as used for photographic purposes

AVERY short time ago, the subject of
polarised light was one which meant
nothing to anyone who had not had an

advanced training in optics or physics.
Its applications were strictly limited to the
realms of advanced science, and partly
because of the somewhat incomprehensible
nature of its uses and partly because the
difference between ordinary and polarised
light cannot be detected by the unaided
human eye, the whole subject was one
having little popular interest.

A year or two ago, however, a discovery
was made which will have a number of
important applications of everyday interest,
but to understand these to
have some idea of the meaning of the some-
what inexpressive term, " polarised light."

Most of us are aware that sound consists
of waves in the air. Now, these waves of
sound travel outwards, more or less in all
directions from the source, and consist of
what might be termed " push -and -pull "
pulses in the air. The air at any one point
is alternately compressed and rarefied as
the sound waves travel outwards.

A Stone Thrown into a Pond
Light waves, however, are quite different,

as they consist not of " push -and -pull "
waves but of transverse oscillations, such
as occur, for example, when a stone is
thrown into a pond. The little waves
which result from the stone striking the
water travel outwards in all directions on
the surface, but the only actual movement
of the water is a small " up-and-down "
motion. In other words, the water is
oscillating at right angles to the direction
of travel of the waves.

Another simple example or a transverse
wave occurs if we lay a long rope along the
ground and shake one end of it. Waves

vertical, a few may be horizontal, and all
the rest will be vibrating at random angles
between the two. The light in such a beam
would be ordinary unpolarised light.

Now suppose we do something to the
light waves which makes them all vibrate in
the same plane. We have now got what is
known as polarised light, and the extra-
ordinary part is that the naked eye would
be unable to detect the slightest difference.
The important thing to remember, there-
fore, is that while the waves of ordinary
unpolarised light are vibrating at all random
angles, the waves of polarised light all
vibrate in the same plane.

For many years, certain crystalline sub-
stances have been known which have the
power of polarising a ray of light. Crystal-
line calcite, or Iceland spar, is the best

\ .
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Polaroid and Pola Screens and
travel along the
rope ; if we
shake it up and
down the waves
will also be up
and down, and
if we shake it
sideways the
waves will be
horizontal ones.
Technically we

should describe the up-and-down waves
as being vertically polarised and the side-
ways waves as being horizontally polarised.

These waves in the rope are very much
like waves of light, and if we can imagine
countless thousands of lengths of rope
stretching from every point of the source of
light in all possible directions and vibrating

A

Fig. 2.-Diagrammatic analogy of polarised light. A shows how a polarised ray passes through a
polarising screen if the axes coincide. B shows the polarising screen at right angles to the plane of the

ray which cannot pass through.

at every conceivable angle, then we shall
have a fair idea of the true nature of light
waves.

A Narrow beam of Light
For simplicity, let us consider just a

narrow beam of light. The numerous waves
which make up the beam will not all be
vibrating in one plane. A few may be

*Fig. 3-(Left)
An untouched
photograph of
motor -car head-
lights at night.

* Fig.4--(Right)
The same car
after placing
Polaroid screens
over the head-
lights and cam-

era lens.

known of these substances, and if a beam of
light'is passed through a specially cut prism
of Iceland spar at the correct angle, the
emerging light is perfectly polarised. The
only action apparent to the eye is an
appreciable loss of brilliancy, because the
prism will only transmit those rays which
are vibrating in the correct plane and this
results in about half the light being stopped.
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As a matter of fact, the behaviour of
Iceland spar in polarising a beam of light is
a little more complicated than this, but the
above description will serve us here.
Suffice it to say that good crystals of
Iceland spar are expensive and large pieces
are very rare. It is mainly for this reason
that almost its only application is in
scientific instruments, although there are
several everyday uses it could fulfil if it
were cheaper.

A New Synthetic Material
A synthetic material has recently been

discovered, however, by E. H. Land, which
can be manufactured in fairly large sheets
and which has the property of almost coin -

actually con-
sists of a cellu-
lose film, whichis usually
mounted be-
tween two glass
plates and
which forms a
matrix for
minute doubly
refracting crys-
tals which are
so small as to
be invisible in a high -power microscope.
It is stated that there are about ten
million million crystals in a single cubic
inch, and in order that the polarising

Fig. 5.-(Left) View of a shop window showing the reflections of a building on the opposite side of the road.
t Fig. 6.-(Right) The same scene photographed with a Pola Screen in front of the camera lens.

pletely polarising light which passes through
it in much the same way as prisms of Iceland
spar, but without their several complica-
tions.

Polaroid, as the new material is called,

I.7

* Fig. 7.-The base of a wireless valve photographed with Pola Screens. The one
on the left has not been annealed and the light patches show the existence of strains

in the glass. The right-hand one has been properly annealed.

colloidal suspension of herepathite-a
periodide of quinine sulphate. The here-
pathite is produced in the form of a jelly,
which is thoroughly mixed with a nitro-
cellulose solution until a viscous mixture is
formed. In order to orientate the crystals
so that they all lie parallel to each other and
so develop the polarising properties, the
mixture must then be extruded through a
die in the form of a narrow slit. This
process produces a flat film which is subse-
quently hardened and suitably mounted
between plain cellulose films and glass plates.

To transmitted light, the film appears to
be a pale neutral -grey tint, not unlike apiece
of lightly smoked glass. The extraordinary
nature of the material, however, can best be
realised by looking through two of the films
together. If the two films ate set so that
their polarising axes are parallel, they
appear almost perfectly transparent, but if
one of them is turned so that its polarising
axis is at right angles to that of the other,
the two films will be completely opaque to
light of ordinary intensity. This result is
obtained because the front film passes only
the light waves which are oscillating in a
particular plane, and if the second film is
turned so that its polarising axis is at right
angles to the former, then no light at all
can pass through the second screen.

This somewhat amazing effect has one
possible application of the greatest value
in providing a complete solution to the
dazzle problem so serious to all motorists
at night, and it is by no means impossible

* By permission of Messrs. Polaroid
Products Ltd.
By permission of Messrs. Kodak Ltd.

properties shall be obtained, it is essential
that the crystals, which exist in the form
of tiny fibres or needles, shall all lie parallel
to each other in the plane of the film.

Chemically, the crystals consist of a

t Fig. 8 (Left).
- Instruments
in a boiler room.

t Fig. 9 (Right).
-The same in-
struments photo-
graphed through
a Pola Screen.
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that its use for this purpose will eventually
be made compulsory for all motorists.

Headlight Dazzle
In order to eliminate headlight dazzle,

it is necessary to place a screen of Polaroid
over both headlights and to set the films so
that their polarising axes are parallel and at
45 degrees to the vertical. Another screen
of Polaroid is fitted to the windscreen in a
hinged frame, so that it can be turned into
the driver's line of sight when required.
This screen must also be set with its polaris-
ing axis at 45 degrees and parallel to those
covering the headlights.

When two cars so equipped approach
each other at night, the driver of each will
be able to see the approaching car and any
other object in the roadway, brightly
illuminated by the light of his own head-
lights, but the headlights of the oncoming
it will be almost invisible, since the light

from them is polarised at right angles to the
polarising axis of the viewing screen in the
other car and thus cannot pass through to
the driver's eyes. The sidelights of each
car will still be visible to opposing drivers,
since the light from them will be unpolar-
ised.

Although this application of Polaroid
provides a complete solution to the dazzle
problem and renders the dipping or dim-
ming of headlights unnecessary, it is clear
that every car would have to be so equipped
if the system is to be really effective. This
is so because the fitting of a Polaroid view-
ing screen is useless for cutting out dazzle
unless the rays from the oncoming lights
are also polarised.

Actually, the fitting of a Polaroid viewing
screen alone is of some value, as it cuts

out a considerable proportion of the light
reflected from the surface of a wet road.

It is a curious fact that ordinary light is
largely polarised by the act of reflection
from any polished non-metallic surface such
as plate glass, a polished table -top, a wet
road, or glazed porcelain. The effect varies
according to the angle of the incident rays,
and is a maximum for most materials
between 30 and 40 degrees. For ordinary
purposes, however, the angle is not critical,
but no polarisation occurs with light re-
flected at 90 degrees.

Polarised Light
Another source of strongly polarised light

is that from a clear blue sky arriving at
right angles to the sun's rays, and when this
light is reflected from any surface or even
from water, the reflected rays are also
polarised. The unaided eye cannot detect
the polarisation, but many ordinary objects
assume a new and strange beauty when
viewed through a Polaroid screen.

The fact that ordinary light is polarised
by reflection renders the use of Polaroid
invaluable in certain branches of photo-
graphy, and the " Pola Screens " which are
now to be obtained from the Kodak Com-
pany are coming into wide use.

Pola screens consist of a thin sheet of
polaroid carefully cemented between optic-
ally flat pieces of glass and mounted in a
suitable ring, which is generally fitted with
a small handle. If one of these screens is
held before one's eyes and gradually rotated
through a right angle, an extraordinary
change in the appearance of certain objects
is observed at certain angles, due to the
cutting out of reflected rays of light.

Suppose, for example, that a polished

table is situated between the observer and
the window. A partial reflection of the
window will generally be seen on the table-
top, and this reflection will entirely hide the
grain of the table. Now look at the same
object through a Pola screen. Probably
little difference will be observed at first,
but if the screen is slowly turned, it will be
found that there is one particular angle at
which all trace of the reflection from the
window disappears. Simultaneously, the
grain or pattern of the table -top shows up as
distinctly as if it were illuminated by a very
soft and perfectly diffused light.

If it is required to photograph the table-
top, it is only necessary to place the Pola
screen in front of the camera lens at the
same angle as has been found by inspection
and all the details of the table will be
brought out on the photographic plate,
whereas, without the Pola screen, nothing
but a white reflection of the window would
have been produced.

It is notoriously difficult to photograph
objects in a shop window on account of
stray reflections in the glass. The various
objects in the window appear to be muddled
up with a ghost -like image of the buildings
on the opposite side of the road.

Almost all these reflections disappear as if
by magic when the scene is viewed through
a Pola screen rotated to the appropriate
angle and the photography of such scenes is
rendered almost as easy as an open-air
snapshot. Photography of a glazed picture
or of an oil -painting is rendered far easier,
now that the unwanted reflections can be
cut out, and it is scarcely an exaggeration
to say that the Pola screen is now becoming
an indispensable item among the equipment
of every process photographer.

TRANSFERRING FILMS TO RECORDS
AS the result of a contract recently com-
pleted between Walt Disney -Mickey
Mouse, Ltd., and " His Master's

Voice," expensive apparatus has now been
installed at the H.M.V." Recording
Studios at St. John's Wood, in order to make
gramophone records from the actual sound
track of the latest Mickey Mouse and Silly
Symphony films.

The apparatus constructed for " His
Master's Voice " is believed to be the only
one of its kind in the world, and incorpor-
ates intricate filters in order to obtain a
constant speed and complete absence of
jerkiness.

Resembles a Cinema Projector
In some respects the machine resembles

a cinema projector, but differs in that it
only produces the sound part of the film.
Nevertheless, it is essential that the film
is passed through the machine at the nor-
mal projection speed in order that the
sounds may be reproduced exactly as in a
cinema.

The method of recording on film differs
entirely from that of gramophone records.
On film, sounds are represented by a strip
of jagged lines, rather like a toothcomb,
down the edge of the film. Light passing
through the film falls on a photo -electric
cell which converts the light into electric
impulses. These impulses are then fed into
amplifiers and afterwards to the gramo-
phone recording machine.

Extremely Fine Quality
The transfer of film recordings to records,

obtained by the " His Master's Voice "
method, are of a quality hitherto not be-
lieved possible.

Making Records from the Actual
Sound Track of the Latest Mickey
Mouse and Silly Symphony Films

In order to comply with the regulations
governing the storage of cinematograph
film, " H.M.V." have given the apparatus
a special room in which every precaution
against fire has been taken in order to guard
these extremely valuable Walt Disney
productions.

An " His Master's Voice" engineer about to start the special film recording machine which has been recently
installed at the " H.M.V." studios, for the purpose of transferring the sound track from Walt Disney films

to gramophone records.
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Up -to -Date HANDBOOKS
Newnes'

HOME MECHANIC
Series. Each 1 /- net.

Specially written and produced
for the up-to-date handyman.

SIMPLE ELECTRICAL APPARATUS

ACCUMULATORS

MOTOR CAR UPKEEP & OVERHAUL

MODEL AIRSHIPS & AEROPLANES

MODEL BOAT BUILDING

25 SIMPLE WORKING MODELS

THE HOME WOODWORKER

THE HANDYMAN'S ENQUIRE
WITHIN

HOUSE DECORATION & PAINTING

POWER -DRIVEN MODEL AIRCRAFT

And these are just a few of the attractive
titles included (all fully illustrated).

From Booksellers Everywhere or 112 post free from

GEORGE NEWNES, Limited,
8-11 Southampton St., Strand, London, W.C.2

Be an Xmas
Mirth Maker.

MAKE THINGS GO WITH A SWING
Xmas is the time to ' put one over' on your friends-
A box of our harmless practical jokes will make you
the life and soul of the party and cause tremendous
fun and laughter-Nothing like them for getting things
going-Magic snow-Matcht. that won't light-Rubber
pencils-Plate lifters-Sneezing powder-Bending spoons
and all sorts of harmless jokes to play on your pals.

 Send at once to the original joke house-
cannot be bought elsewhere at our prices-
Stocks are limited-Cash or C.O.D.

Money returned in full if not satisfied.

THE CARNIVAL COMPANY
e.a,poraling Great pastern Bazaar

70H Leadenhall St., London, E.C.3

2f' boax

post, etc., 3d.
Double Value

etc., 6d.

Super Party Box

UrtiePt°c.s,t1/-

)(EX
PRACTICAL XMAS GIFTS
for YOUR CYCLING FRIENDS

For real Vinter Protection
fit your machine with these:

Made of
EXTRA THICK
CELLULOID

Rigid :
Strong :

BAILEY'S "SUPER"

Wonderfully CELLULOID MUDGUARD
PROV. PATENT 29479130

light :

In 26 in. and 28 in., and
Narrow Racing Section.

ordinary section or
Black, White, or

Standard Colours.

REFLECTOR
WITH THICK
WHITE

CELLULOID
PATCH MOULDED
TO FIT MUDGUARD

APEX FAIRYLITE

No. 107

This is one of several
types. Ask your dealer for
a reflector made by Apex
and know that you will
receive a British made
article that will give every
satisfaction in use.

-j This is the Famous
BAILEY'S SUPER PUMP

METAL LINED, CELLULOID
COVERED, CANNOT WARP NOR

LEAK

Manufactured by APEX INFLATOR CO., LTD.
Aldridge Road, Perry Barr, BIRMINGHAM, 20
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 Make sure of HAPPY LANDINGS
by buying one of our kits
. THEY BUILD WELL

THEY FLY WELL
PERCIVAL
GULL
Wingspan i8 inches, length
12i inches. Scale model of
a plane which has been
breaking records all over the
world. The model is an ex-
cellent flyer. Fuselage built
on Comet's Auto - line - up
method. Quite easy to build.
Complete kit with all balsa,
printed and strip, carved
balsa flying prop, quick -
drying cements, etc. 3/6Carriage paid for

PUSS MOTH
Wingspan r6 inches, length 12
inches. The ideal beginner's model
-easy to build and a splendid
flyer. Complete kit with every-
thing needed, full-size plan,
printed and strip balsa, quick -
drying cements, Japanese tissue,
carved balsa flying prop, hard-
wood wheels, etc. Carriage n
paid for ..

HESTON PHOENIX
RETRACTABLE LANDING GEAR
Wingspan 18 inches, length IA inches. Your biggest thrill ever-a really
workable retractable landing gear with locking control. The plan of this abso-
lutely scale model is simply alive with information and drawings. Every detail is
shown clearly in three positions on an exceptionally big plan so well laid out and
illustrated that you feel you can start right in. The fuselage is built on Comet's
Auto -line-up principle-the best. Kit is absolutely complete, large printed
sheets of balsa, cements, bottle of green dope for touch up, very smart with silver
and green tissue colour scheme, printed registration letters and all else needed.
The landing gear requires some experience in modelling, but the explan- 3/6ations and drawings are very clear. Carriage paid for ..

If you live in a country district state your nearest Railway Station, as kits
are sent by passenger train. (Carriage extra abroad, allow 2/-.)
Send two penny stamps for aeroplane catalogue giving details of biggest
range of scale model flyers in England.

P. M. SWEETEN LTD.
Send your Order NOW to Bank Hey St., BLACKPOOL

NORTHERN MODEL
AIRCRAFT CO.
37a FOUNTAIN STREET, MANCHESTER, 2

If you want QUALITY, VALUE and SERVICE, not to
mention our unrivalled EXPERIENCE, then send for
your requirements to us-
THE MODEL AIRCRAFT ONLY' FIRM
- ' LINDBERG ' SCALE MODEL KITS -
LEAD FOR FLYABILITY,
AUTHENTICITY, VALUE.
EVERYTHING NEEDED
TO BUILD MODELS LIKE
THIS HAWKER SUPER -
FURY. SPAN 12" to 14".
Other types : SOPWITH
CAMEL ; S.E.5. 1/6 carr.
paid in U.K.).

' CONDOR ' HIGH - PERFORMANCE KITS
The PROVED Flying Models. Up-to-date design
'CONQUEROR' WAKEFIELD CUP WINNER 1933. 23/-

321 secs. R.O.G. and many others.
Other' CONDOR' Kits: 'CLOUD' 20/-; 'CRUSADER' 9/6

' BABY CYCLONE'
PETROL ENGINE

I/6th h.p. 6 c.c. Bore Stroke
13/16". Weight complete 101,

ozs. Reliable. Good starter.
Real Precision job. Will fly
models up to 5 lbs. weight.
CARR. PAID £4 19 6, including
Prop. Model Kit designed for
this Engine £2 15 6.

' NORMAC ' MODEL AIRCRAFT MATERIALS

MODEL AIRCRAFT
SUPPLIES LTD.

THE HOME OF NEW LINES
-and our latest one is

MICROFILM
SOLUTION
OBTAINABLE AT OUR DEALERS

THROUGHOUT THE COUNTRY

9d. per 2 -oz. Tin.

 Full-size drawings of British Indoor Record
Holder, and how to cover it with Microfilm,
7d. post free.

171 New Kent Rd., London, S.E.1
ILLUSTRATED LISTS
POST FREE OUR GREEN BOOK CATALOGUE 4d. POST FREE
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Microfilm

ULTRA-LIGHTWEIGHT models have
been produced in America weighing but
a fraction of an ounce. These models

are, of course, intended for indoor flying, and
they naturally fly at a very low speed.
Whilst balsa wood enables the constructor to
build a very light structure, even Japanese
tissue is not sufficiently light to enable the
maximum duration to be obtained. In
England the S.M.A.E. has done a vast
amount of work in encouraging the flying
of indoor models, and it regularly holds
meetings at the Albert Hall. Thus, model
aircraft flying ceases to be a seasonable
hobby. It is an unfortunate fact that in
America the hobby is catered for by the
manufacturers in a more intense way than
it is over here, but matters have improved
during the last three years to such an extent
that many of them are supplying American
goods which were formerly difficult to
obtained, whilst quite a number of them are
developing materials superior to the
American products on their own account.

Microfilm is an ultra -light covering which
was first produced in America about two
years ago, and it formed the subject of an
article by its inventors in an American
periodical. Supplies, however, were diffi-
cult to obtain.

Ideal Covering for Indoor Models
It is with pleasure then that I record that

Model Aircraft Supplies, Ltd., of 171 New
Kent Road, London, S.E.1, have developed
a covering for indoor models even better
than that supplied in America. The ruling
of the S.M.A.E. states that in all competi-
tions under their jurisdiction at the Albert
Hall no model should exceed * oz. in total
weight, and even these may only be flown
at the discretion of the judges. This en-
tailed the use of ultra -lightweight materials,
and the company to which I have referred
have been trying out various solutions for
making microfilm. They have at last
succeeded and they have submitted a
sample to me for test. I find it superior to
the American product. It is made in the
following way :

A clean shallow tray, such as a large
developing dish or baking tin, is obtained.
This must be absolutely free from any
grease or soap. Warm water of a tempera-
ture of 80° F. is next poured in to a depth
of about 1* in. A hoop of stout wire or
aluminium with a diameter of about * in. is
next laid in the water, the two ends of this
being twisted together and left sticking up
vertically to form a handle. One or two
drops only of the Microfilm solution are next
dropped on to the top of the water. This
immediately spreads, forming a very fine
film. Allow the film to remain on top of the
water for a minute to harden off. Next
gently lift the wire hoop up under the film
and with a gentle sideways movement the
complete film may be lifted from the surface
of the water. It will be noticed that with
various amounts of solution dropped on the
water, different coloured films are ob-
tained.

The thicknesses of film range through
the following shades : Cloudy Clear, Straw
Brown, Blue Violet, Red Violet, Light
Green, Yellow Gold. Violet Red, Blue, Apple
Green Rose, Dark Green, Red Green, Red,
almost colourless and too heavy. The Blue
Violet will be found most suitable for tails,
the Red Violet for the wings of Spar
machines, the Violet Red for fuselage tails,
the Apple Green for the wings of fuselage
machines, and the Dark Green for covering
the fuselage itself. It should be remem-
bered that the colour depends on the amount

MODEL
ATI!O

TOPICS
By F. J CAMM

of solution used and the area of the water
upon which it is poured.

To make smaller sheets, the solution can
be dropped on to one spot ; to make larger
sheets, the solution should be poured in a
small continuous stream.

It will be found that the lids of the special
tins in which the solution is supplied may
be used for pouring out the solution. Do
not try to pour it from the tin itself.

The price of this solution for 2 oz. costs
only 9d. as against the American price of
20 cents, equivalent to 10id. The price of
9d. does not, of course, include carriage, as
this solution may not be sent through the
post.
Register of Model Aircraft Manufacturers

So many readers who purchase my books
on model aircraft write to me for ad-
dre-saes of suppliers
of the various parts.
I append, therefore,
a list of addresses of
firms supplying
model aircraft
materials. Most of
them advertise reg-
ularly in this journal
and I would parti-
cularly draw your
attention to their
announcements in
this issue. Nearly
every one of them
supplies complete
models as well, and
I would advise the
aero modeller to
write at once for
their various catalogues (not omitting the
small charge made in some cases) and to
keep them on file for ready reference. These
catalogues contain a large amount of useful
data as well as a list of the firms' pro-
ducts.

As this is a Christmas Number it is
appropriate to mention that a modern
model aeroplane, a kit of parts for making a
flying model of one of the well-known full-
size aeroplanes, a miniature petrol engine,
or some other accessory will make a welcome
present.

Model Aircraft Manufacturers
Bond's o' Euston Road, Ltd.,

254 Euston Road,
N.W.1.

P. M. Sweeten, Ltd.,
Bank Hey Street,

Blackpool.
Northern Model Aircraft Company,

37A Fountain Street,
Manchester.

Model Aircraft Supplies, Ltd.,
171 New Kent Road,

S.E.1.
Elite Model Airplane Supplies,

45 Tamworth Avenue,
Prestwich,

Manchester.

Leicester, Lovell & Company, Ltd.,
(Casco Glue),

14-18 Nile Street,
N.1.

F. J. Mee, Esq.,
Warneford Flying Aircraft,

Greenwich Road,
S.E.10.

Model Supply Stores,
46 Derby Road,

Prestwich,
Near Manchester.

Aero Models, Ltd.,
Wellington Building,

The Strand,
Liverpool 2.

J. F. Hallam & Son,
Poole,

Dorset.
E. Gray & Son, Ltd.,

18-20 Clerkenwell Road,
E.C.1.

A. J. Holladay & Company, Ltd.,
3 Aldermanbury Avenue,

E.C.2.
Model Aircraft Stores,

1278 Hankinson Road,
Bournemouth.

Premier Aeromodel Supplies,
2A Hornsey Rise,

N.19.
Aero-O-Kits (Sheffield),

Portobello Works,
127 Portobello Street,

Sheffield 1.

The Heston Phoenix, made from a kit of parts supplied by P. M. Sweeten,
Ltd., Bank Hey Street, Blackpool. Wingspan 18 in., length 13i in.

Our Model Aircraft Books
There can be few aero modellists who

have not heard of Model Aeroplanes and
Airships, which is an ideal book for the
beginner, and details the construction of a
number of simple, yet up-to-date models,
including flapping -wing models, helicop-
ters, kites, and a rubber -driven airship,
concluding with a chapter on full-size
gliding ; it costs is., by post 18. 2d.

Power Driven Model Aircraft, which
deals with the design and construction of
models propelled by petrol engines, com-
pressed -air engines, and flash -steam engines,
including instructions on building the
engines ; this also costs 18., by post 18. 2d.

The Model Aircraft Book, which costs
3s. 6d., by post 4s., and is really an advanced
course in model aircraft design and con-
struction. It includes full details with pro-
fuse illustrations in line and half -tone of a
number of petrol -driven models, including
those built by Capt. Bowden, and a chapter
on building a full-size primary glider.

A set of these books makes a most
acceptable Christmas present for those
interested in this most modern of all
hobbies.

Sweeten's New Kits
Messrs. P. M. Sweeten, Ltd., 38 Bank
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Hey Street, Blackpool, have just produced
two splendid kits of flying scale models
-the Hurricane Fighter, price 4s. 6d.,
and the Heston Phcenix, price 3s. 6d. I
have built up these two models, and found
that they were very quickly erected and
result in two most realistic models which
are reliable and fascinating flyers. I would
recommend every one of my readers to
write at once for details of Messrs. Sweeten's
kits, for they supply them for nearly every
type of modern aeroplane. They are all
reasonably priced, easily erected, nicely
boxed, and the instructions and illustrations
enable them to be built without previous
experience. These kits make fine Christmas
presents.

Indoor Flying Meetings at the Albert Hall
The following are the dates of the indoor

meetings to be held at the Albert Hall,
London, S.W.7. These meetings commence
at 7.30 p.m., and admission is by ticket only,
obtainable from Council Members and Club
Secretaries.

The cost of admission is 6d.
December 9th, 1936.
December 22nd, 1936.
January 6th, 1937.
January 20th, 1937. ,

At a recent meeting of the Council of the
S.M.A.E. the following records were ap-
proved :

Biplane Flight.-S. R. Crow, Blackheath.
91.2 sec., made on North Kent ground and
timed by North Kent timekeepers, Messrs.
P. C. Newport and C. Gibson.

Seaplane Record.-G. J. Liggett. 153.8
sec., timed by Messrs. J. C. Smith and
A. A. Judge.

Fuselage Farman Pusher Record.-C. A.
Rippon. 51 sec., timed by Messrs. A.
Walker and J. Broome.

Spar Indoor Tractor .Record.-R. Cop-
land. 11 min. 57 sec., timed by Messrs.
J. C. Smith and H. York.

New Rules for the Wakefield Competition,
1937
After considerable discussion and by

eleven votes to nine, the council's num-
ber one proposition was carried, i.e. wing
area 190-210 sq. in., with a total minimum
weight of 8 oz. Voting amongst the London
clubs appeared to be in favour of the heavier
model, but the provincial clubs carried the
day.

The council asked for another meeting,
to be held at the earliest possible moment,
to discuss the final details for the Wake-
field Competition.

A Model Pterodactyl for Beginners
A few years ago I published a design

suitable for beginners for a model
Pterodactyl. As the issues are now out
of print and I have received many requests
for this design, I repeat it herewith.

New 9 c.c. Petrol Engines
During my visit to the recent Cycle and

Motor Cycle Show I observed on the stand
of the Villiers Engineering Co. a sturdy
9 c.c. 2 -stroke petrol engine. Knowing that
this must be a new line for this old -estab-

lished company, which has consistently
produced 2 -stroke petrol engines for motor
cycles and other purposes, I asked for
further details, and was informed that they
had produced this new unit experimentally,
and, provided that there is sufficient
demand, they intend to market it for model
aeroplanes and model boats. The price
has not yet been fixed, but I understand
that it will be competitive. The engine
has a steel cylinder and the usual adjust-
able jet and mixing chamber, operating
direct from the petrol tank. The ignition
system is by coil and condenser.

It would have been interesting had the
company produced a miniature flywheel
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How to attach the wing -
spars to the centre section.
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Two views of
the finished

Pterodactyl.

magneto, for they are pioneers of this form
of ignition, and must know everything
there is to know about it. The smallest
flywheel magneto yet made is that which I
produced some years ago for a 30 c.c.
horizontally opposed twin -cylinder two-
stroke. The magnets were specially made
for me by Darwins, the magnet people.
They were expensive, but the magneto
worked extremely well. Actually, how-
ever, it was no lighter than a coil and con-
denser, although it gave a fat spark at
low crankshaft speed. I do not know
whether anyone else has experimented on
these lines. If so, I shall be glad to hear
the results of those experiments.

9f

CAOSSRECE 4516 mac

94' a.

Above: details of the mainplane. Left : the.centre rib.
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REAL FLYERS AND REALLY TO SCALE
HAWKER FURY
Wingspan to+ ins., length
17 ins. Sturdy model. Strong
and rapid flyer. Accurate .4
scale, all details shown.
Auto -line-up fuselage. Com-
plete kit with all balsa quick -
drying cement, insignia,
carved flying prop.,

6/6etc. Carriage paid for

WESTLAND
WALLACE

Wingspan 18 ins., length
13 ins. A super -detail scale
model ; everything is shown.
Movable machine gun. Auto -
line-up fuselage. Requires
some experience. Complete
kit with everything
needed. Carr. paid for 3/6

BRISTOL BULLDOG
Wingspan 18 ins., length
12+ ins. A beautiful scale
model full of detail. Very
attractive insignia which is
provided. Good flyer. Auto -
line -up fuselage. Complete
kit with balsa, quick -drying
cement, silver tissue, carved
flying prop.,

etc. 3/6Carriage paid for

Send your Order NOWt

HAWKER HURRICANE
Wingspan 20 ins., length 15 ins. Movable controls. This Peerless kit
makes a beautiful scale model with a superb flying performance. As usual
we have the latest 'planes from the R.A.F. There is no firm to touch
us for value and variety of our kits. Contents :-Fuselage jig with
materials and instructions, ample strip balsa, hardwood nose -button,
hardwood wheels, carved flying prop., quick -drying balsa and tissue
cements, and silver tissue. All curved parts beautifully printed on
selected sheet balsa. A great feature is our special shrinking dope for
tightening the silver tissue ; it also gives a slight gloss. Also silver dope
for touch up. Very special condensed instructions, four pages with many
drawings. We recommend that a builder should have had some
previous experience in building two or three models.

Complete kit carriage paid 4/6
If you live in a country district state your nearest Railway Station, as kits are sent
by passenger train. (Carriage e.rtra abroad, allow 21-4

 Send two penny stamps for catalogue giving details of biggest range of scale model
flyers in England.

P. M. SWEETEN LTD.

Bank Hey St., BLACKPOOL

ELITE MODEL
AIRPLANE SUPPLIES

FIVE SIZES OF " BURDS" TO
CHOOSE FROM

16 -in. span, 1/3 post free. Six models : Mr. Mulligan,
Fokker D7, 1936 Stinson Reliant, Curtiss Hawk, Ryan
St., and Curtiss Robin.
25 -in. span, 2/3 post free. Six models, including
Consolidated P30, Waco Military " D," Mono -
coupe, etc.
30 -in. span, 3'3 post free. Douglas Observation, Mr.
Mulligan, Boeing P26A, 1936 Stinson, Aeronca C70.

60 -in. span FAIRCHILD 24, only 9/6 post free.
WHAT A KIT ! Two other models. These kits
include a 12 -in. PROPELLER, READY CUT-OUT
RIBS, and SHAPED COWL where needed.
60 -in. "KING BURD" Gas Model, 0.1.0 post free.

THE
FAMOUS

"BURD"
AMERICAN

KITS
They contain
everything to build
a " FLYER "-even
the 1,3 kit contains
a shaped saw -cut

propeller.
A " BURD "
ALWAYS FLIES!

The new DOUGLAS " AERO -GLIDE" 15f641 -in. span. New Automatic Folding Prop. Fitted M & M
Wheels. Capable of 18 minutes' flight. Post free.

BE THE FIRST TO BUILD THIS AMAZING MODEL !
THE AMAZING SELLEY - TEX KITS
Read about these practically indestructible Models in

our Catalogue.
DOUGLAS ENDURANCE KITS from

1016Fitted genuine M & M Wheels. Post free.
Solid Models. 6 to select from. Post free, each I/ -
Adjustable Pitch Propellers. Post free from 1/9
Send 2d. for lavishly illustrated Catalogue, just enlarged.

WHOLESALE AND CLUBS SUPPLIED

45 TAMWORTH AV., PRESTWICH, MANCHESTER
Dept. P. Prestwich 2671

4i.F044!)

gw('

The truly amazing
long-distance flights
so easily obtainable
with Warneford
Models have made
them famous
throughout the

world.

There is a fine range of models from 1/6 to 5 guineas with flights ranging
from 500 to 2,500 ft. The ' Moth' at 3/6 and' Demon' at 7/6 (a particu-
larly good flyer) are typical examples of this fine range. The price list,
post free on application to the address below, contains a full

description of them alt.* * * * *
Most Sensational Toy of the Year !

DOCKING
R.M.S. "QUEEN MARY"

(Prov. Potent No. 16225-36)

SHIPS MOVING ON WATER UNDER CONTROL
BY ELECTRIC MAGNETIC WAVES

Set is complete with R.M.S. "Queen Mary"-
Coastal Steamer-Tug-Model Harbour-Harbour
Lights-Buildings, Magnetic Control Bar, and
Watertight Tank in. x 18 in.For use on any table.

PRICE COMPLETE 7/6
FROM GOOD STORES AND TOY SHOPS EVERYWHERE

WARNEFORD FLYING AIRCRAFT
GREENWICH ROAD, LONDON, S.E.IO
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GIVE
M.S.S.

VALUE KITS
THIS XMAS

NOTHING WILL BE
MORE APPRECIATED

Here are some outstanding
examples of value:

BUNCH CADET MAJOR, span 30 ins. Post free 9/ -
BUNCH CADET JUNIOR, span 20 ins. Post free 3/6
HI -FLYER DE LUXE, 4 models, span 25 ins. - Each 6/6

(Monocoupe mono, Stearman, Great Lakes, Voight)
HI -FLYER, 20 -in. kits, 23 models - - Each 3/3
The wonderful FAIRCHILD 22, span 50 ins. 21/.

THE IDEAL PAIR
"MISS AMERICA" 7 ft. Gas Model Kic - 45/-
" GWIN-AERO " 6 c.c. Petrol Motor - 87/6

And one for you to make over the holidays:
The Splendid MONOCOUPE 90a, span 50 ins. - 35/ -

Guaranteed to fly 500 feet, it takes off from the ground within 15 feet,
zooms high above the trees, and after a beautiful flight settles down to
a perfect 3 -point landing.

All these KITS are complete in every detail.
There is nothing extra to buy.

ACCESSORIES OP EVERY DESCRIPTION
Send 2d. for I8 -page Catalogue. Full of hints and tips.

Scores of illustrations.

MODEL SUPPLY STORES
(Dept. P), 46 Derby Road, Prestrich, Manchester

December, 1936

AEROMINORS CONSTRUCTION SETS
41,th FULL SIZE

Wings, fuselage coverings, etc., are accurately designed and
printed on special graded card. Internal stiffenings of balsa

wood. Wheels, propeller parts, nose -pieces, etc., supplied
shaped in wood. Tail planes,
rudders, etc., made from thin
plywood. Struts and under-
carriages are made of wire
with card fairings. Glue, pins,
cane, thread for rigging, cellu-
loid, plywood, balsa wood
supplied. Complete with
illustrated Instructions.

No. 2 Kit. De
Havilland

"Tiger Moth" or
" Moth Major "

Price 2j6

No. 3 Kit. Haw-
ker " Fury "

or Hawker"Nim-
Price De Hoyillond "Tiger Moth." Wing Span Tain. rod " Price 2,6

postage Abroad I/. extra.
In preparation, Percival

" Vega Gull " (Winner of the
King's Cup 1936, also Johannes-
burg Race). Ready Soon.
Send I O. for fully illustrated
literature describing AERO-
MINORS, also our well-known
large-scale AEROMODEL kits Hawker "Nimrod." Wing Span 8i in.

(,lIth Scale), etc. If you cannot obtain AEROMINORS from your
local dealer send your Postal Order direct to :

Hawker "Fury." Wing Span 7i in.

No. I Kit.
EitherHawker"Hart,""Hind,"

"Audax,"
" Demon" or
"Osprey"

.110111..

114

AEROMODELS Ltd.
No. 5, FIRST FLOOR, WELLINGTON BUILDINGS, LIVERPOOL, 2

AT LAST . . . . 3.5 cc.
The GRAYSON "GNOME

TWO - STROKE
THE IDEAL POWER PLANT FOR SMALL AIRCRAFT

SOLD COMPLETE AS ILLUSTRATED OR IN CASTINGS
Full specification is In print, and will be forwarded to interested chests

Complete engine, tank, carburettor, f3 .17.6. Propeller extra, 5/6.
Coil and Condenser, 25 ozs. 14/6. Coil only, 2 ozs. 10/6.

The above engine can be supplied in castings set in aluminium, complete
with blueprint, 7/6. Set in electron, 1016.

Complete Booklet P.E. for GRAYSON and GRAYSPEC ENGINES 3d. post free

E. GRAY & SON LTD., 18,20 Clerkenwell Rd., London, E.C.1

*
MsGt011'
"GIANT" KITS
50 -in. Taylor Cub, 50 -in.
Monocoupe, 7/6 each.
6o -in. Stinson .. I I /3

50 -in. Waco Biplane 15/ -

Always use "A -S" Rubber
Lubricant - - 3d. box.

Postage rid.

All kits sold by HOBBI
Or

AER-O-KITS (Sheffield),

FAMOUS AMERICAN
FLYING SCALE KITS
Wonderful Value ... and they Fly
12-I5 -in. span. 28 types, including
Puss Moth, S.E.5, Taylor Cub, Lock-
heed Vega, Stinson R., Fokker D7 and
D8, Monocoupe, Boeing P12E, etc.
I Id. each complete. 24 -in. span Kits :
Curtiss Hawk, Taylor Cub, Fairchild,
Corben Ace, Waco, Monocoupe,
Kinner, Stinson R., etc. 2/6 complete.

Mail Orders: Add 2,id. for I'd. Kits;
add 6d. all others.

ES LTD., and dealers everywhere
direct from
Dept. XPA, 127 Portobello Street
Sheffield, I

MODEL PETROL ENGINES
EASY TO MAKE FROM OUR
CASTINGS AND DRAW-

INGS, 10/6 SET.

SEND SIXPENCE FOR
ENGINE CATALOGUE

FINISHED ENGINES
FROM B. 3. 0

J. HALLAM & SON
POOLE - DORSET
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HE WATER
THE perfection of the small chemical

water softener has been boosted by
the demand for hot water in modern

office blocks and fiats. Still smaller sized
units make soft water available for the
smallest demands. The method used in all
these softeners is filtration through a bed of
active sand, or zeolite. Although it is not
the only method available, it is the cleanest
and most convenient. In addition there
are electrical treatments, but these do not

SAL T F/LL / NG CRP

VALVE

VALVE B

VALVE C

VALVE D

VALVE E

VALVE F

WATER
ENTERS

SOFT
WATER
LEAVES

Fig. 1.-Domestic
type of zeolite
water softener.
Running position :
valves C, B, E
open, all others
shut. Regenera-
tion position :
valves C, B, F
open, all others
shut, and brine
flows to waste
through F. Back
Flush : valves C,
D, A open, all
others shut, water
to waste through

A.

soften water ; they are designed merely to
prevent scaling of hot-water systems.

Hardness in Water
Hardness in water arises from the

presence of small quantities of lime and
magnesia which have been dissolved from
limestone and chalk rocks through which
the water percolates in its passage from rain -
catching hillsides to reservoirs. Lime and
magnesia in water form with soap insoluble
curds, and before a lather can be obtained
all the lime and magnesia have to be
removed in this way. Then and only then
will the water lather. This reluctance to

SO FTEN E R
lathering gives the water a hard feeling, and
the chemist, borrowing from practical
experience, still uses the expressions " hard
water " and " hardness of water."

Chemists, indeed, use a soap test to measure
the hardness of water. A special soap
solution is added drop by drop to the water.
At first, while the soap is removing the
hardness, no lather is formed. As soon
as this has happened addition of more soap
produces a copious lather. From the
amount of solution added the hardness of
the water is obtained and is expressed in
degrees of hardness. One degree of hard-
ness as an actual quantity is one grain of
hardness by weight per gallon of water.
The terms degree and grains of hardness
thus mean the same thing. London water
has about 16 degrees of hardness, i.e., 16
grains of hardness per gallon of water.
Waters in chalky districts run up to 20,
30, or even 50 degrees or grains of hardness.

Scaling
A good deal of the hardness in water is

due to the bicarbonates of lime and mag-
nesia. These bicarbonates are chemically
decomposed when the water is boiled, or
even in some cases merely heated. Bi-
carbonate hardness is therefore referred to
as temporary hardness. The products of
the decomposition are a precipitate of the
simple carbonate and carbon dioxide gas.
You have probably noticed that hard water
when boiled goes cloudy, due to the forma-
tion of the precipitate and effervescence due
to the carbon dioxide. The accumulation
of carbonate precipitates causes the forma-
tion of a hard scale usually called " fur "
in kettles and water -heating boilers.

London water has about 10 degrees of
temporary hardness out of its total of 16
and at this figure does not give appreciable
scaling in boilers which run at a tempera-
ture of 120-140° F., which is the tempera-
ture of ordinary domestic hot-water
systems. But if the temporary hardness
runs much above 10 degrees and in addition
the principal hardness constituent is mag-
nesia, scaling is bad at any temperature
above 100° F. It is in such cases as this
that water softeners in conjunction with
hot-water systems become almost a necessity.

Water Treatments
The easiest and cheapest way of soften-

ing water is to add lime and soda to it in
carefully calculated quantities. But this
method requires a type of plant which is
not suitable for household use, although it
would not be difficult to devise a suitable
small-scale plant if the more convenient and
cleaner method of zeolite softening were not
available. All small household softeners
work on the zeolite system. That is, water
is brought in through a bed of active zeolite
sand which removes the hardness from the

water. The system is also variously called
permutit, base -exchange softening, or is
referred to by the trade name of the type
of zeolite used in the softener.

Zeolites
There exist in nature certain active sands

called greensands, or zeolites. In appear-
ance they resemble coarse -grained gun-
powder of very dark green colour, and they
consist of aluminous quartz charged with
soda. Their peculiar activity lies in the
readiness with which they exchange their
soda content for the lime and magnesia
present in hard water. The exchange is
complete, and the water is naturally com-
pletely softened because soda rather assists
than hinders the lathering of soap.

Besides the natural zeolites, there are
artificial zeolites made in various ways, such
as by the combination of aluminate of soda
with water -glass or in another case by roast-
ing, acid washing, and soaking fuller's
earth in water -glass. The artificial zeolites
are on the whole rather better for small
water softeners than the natural sand,
because they are more active and have a
larger -size grain, which in the softener does
not offer so much back pressure to the
water supply.

Softening Capacity
A given weight of a zeolite holds a limited

and exact amount of soda. It is not there-
fore surprising that a given weight of zeo-
lite will remove a definite and fixed number
of grains of hardness. This fixed softening
capacity is referred to as the exchange value
of the ,zeolite. Most zeolites have an ex-
change value of about 6,000-10,000 grains
of hardness per 100 lb. of zeolite. As a

1
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Fig. 2.-Installation layout for a water softener.
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cubic foot of zeolite weighs practically
100 lb. the exchange value can be run
out very easily from the dimensions of a
softener.

Note carefully that the exchange value
is expressed in grains of hardness ; it has
nothing to do with the volume of water
which the softener will treat. Thus, if a
water of 10 degrees of hardness, i.e., 10
grains of hardness per gallon, is to be treated
by a softener, with an exchange value of
6,000 grains, simple arithmetic shows that
it will treat 600 gallons of water before the
softening capacity is exhausted. But if the
water is 20 degrees hard, then it will treat
only 300 gallons, and so forth. Two things
then need to be known in installing a
softener: the first is the hardness of the water
and the second is the consumption between
regenerations.

Regeneration
When the softening capacity of the

softener is exhausted, it can be restored by
a process known as regeneration. It is
carried out by a short soaking in strong
brine of common salt, or sodium chloride.
This is an exact reversal of the softening
process in which the former preference of
the zeolite for lime and magnesia is reversed
by the presentation of a sodium salt in high
concentration. Just as the softening
process follows exact relations as to quan-
tity, so too does the regeneration process.
The amount of salt is approximately one
pound of salt for every 1,000 grains of
exchange value of the softener.

Operation
Both softening and regeneration processes

take place very quickly, and are quite
simply effected. In softening, the hard
water enters at the top of the zeolite, filters
through the sand bed, and leaves at the
bottom in a completely softened state. As
soon as the exchange value of the softener
has become exhausted hard water starts
to pass. A hardness test with soap solu-
tion shows this. Regeneration is then
carried out by opening a cap in the top, in-
serting the proper weight of salt, and then
again passing the water in at the top and
out at the bottom to a bypass cock, which
leads it to waste. As soon as the water ceases
to taste strongly of brine, it can be taken that
the softener is regenerated, the brine cock
is shut and the soft water outlet cock again
opened to put the softener back on the line.

One other operation is required from time
to time, known as back washing. The
zeolite acts as a filter bed for the water
and naturally any foreign suspended matter
in the water supply gets caught and held
on the top of the softener bed. In time this
sets up a heavy back -pressure, which pre-
vents free flow of the water supply. When
this is indicated the cocks on the softener
are reversed, so that water flows in at the
bottom and out at the top to a special
waste cock. Brisk upward flow of the water
in this way shakes up the bed and washes
out dirt.

The straightforward arrangement of
cocks for operation and the schedule of
operations are given in Fig. 1. But in

modern softeners by use of two-wa.; cocks
the number of cocks can be cut down to two
and operation becomes correspondingly
simplified.

Fitting a Water Softener
The size of water softener suitable for a

house depends on the hardness of the water
to be treated and the amount of water to
be used. The hardness is out of your
control, but the quantity and therefore the
size and cost of the unit and cost of running
can be cut down by considering the plumb-
ing layout of the water system. Soft water
is really only needed for the hot-water
system and perhaps for the cold taps in
bathroom and kitchen. It is not needed
for flushing cisterns, and a good many people
prefer hard water in the kitchen for tea
and coffee making and drinking. In addi-
tion softened water should not be used for
cooking with aluminium ware, for the soda
introduced in the softening process attacks
aluminium.

The ideal plumbing layout, then, pro-
vides a supply of hard water to one kitchen
tap and to flushing cisterns. The softener
then goes into the rising main to the roof
tank, which in turn provides soft -water
supplies to the hot-water system and to the
normal cold taps of the house. This layout
should always be used where a softener is
installed. It will be found that it cuts
down the water consumption to about fifty
gallons per day for the average household,
and on this basis a softener becomes a very
reasonable addition to the modern house.

CALOR GAS
Town Conveniences for a Million Rural Homes

CALOR gas is a butane mixture, pre-
pared to the calor gas formula and
butane is an aliphatic hydrocarbon

of the paraffin series with the formula
04 H10. The isomer is isobutane.

That is technically speaking. Translated
into every -day language calor gas is a pro-
duct which will bring every advantage of
town gas to rural homes, however far they
may be from gas mains.

Strange as it may appear, there are
to -day throughout the British Isles nearly
a million homes for which there is no gas
or electricity supply available. The ex-
ceedingly heavy cost of the grid network
makes it extremely unlikely that these
homes will be supplied, with electricity for
some time to come. The extension of gas
mains to isolated homes or hamlets would
be an uneconomic procedure.

In Steel Containers
But calor gas is brought to any home,

wherever it is, in small steel containers, and
it functions in standard gas appliances
that have undergone very minor adaptions.
It is equally satisfactory for a small boiling
ring or for the lighting, cooking and heating
of a country mansion. Actually, it is
already functioning in some thousands of
homes in Great Britain ; after three years,
in half a million houses on the Continent ;
whilst in the United States it has been in
use for nearly twenty years. It is, there-
fore, a product the value of which has been
more than amply proved.

The calor gas container measures only
13 in. by 16 in. and weighs about 50 pounds
when full. It is linked up to a cooker and
any number of lights, fires, water -heaters
and other appliances by a simple system of
piping. A steady and constant pressure

at the burner is maintained by a specially
designed pressure regulator attached to the
container. When used merely with a
boiling ring or a cooker, a short flexible tube
is the only connection necessary to the con-
tainer which holds sufficient gas to last the
average household, for all its needs, some
three to five weeks.

Wireless, motor -transport, telephones
have robbed the countryside of much of its
loneliness. But in many thousands of
homes there still goes on to -day the carting
of coal and ashes and the removal of soot ;
the filling up of oil reservoirs, the trimming
of wicks, the pricking of burners, and all
the consequent unnecessary drudgery sub-
mitted to by the country housewife.

Odourless
Calor gas does everything that town gas

will do, It burns without odour, it soots
neither pots, pans nor ceilings, it is non-
toxic.

But it has not merely a domestic applica-
tion. It is not applicable only to the
country home, the country inn, church,
village hall or store. For the rural forge br
workshop it provides intense, controllable
heat. The farmer is using it for his incu-
bators and for sterilising his milk bottles.

It has already been installed in hundreds
of yachts at sea and in caravans on the
roads. There are already calor gas street
lighting systems in villages and rural street
bollards are now in operation. There is a
calor gas lit lighthouse. Railway restaurant
cars have used it for months. In fact, one
has only to think of the many hundreds of
uses of town gas and this new product can
be used for all of those purposes where
town gas is not available, and in many cases
it is never likely to be available.

Small Pressure
Unlike ordinary gas cylinders, the weight

is light and the pressure small. Containers
have been tested to a pressure of 700 lbs.
per square inch and yet the pressure in a
full container is only 23 lbs. to the square
inch, an enormous margin of safety.

National distribution is being rapidly
pushed forward and within a month or two
there will be an official fitter and stockist
in every area of 25 miles square throughout
the country. Consumers will, usually be
supplied with two containers. When one
is empty a post card to the nearest stockist
will bring a full one in replacement. In the
meantime a couple of minutes suffices to
disconnect the empty one and connect up
the full one. Practically everywhere simple
hire or hire purchase terms will be available.

Disadvantages of Country Life
A distinguished north country engineer

said recently that this gas would effect a
revolution in the countryside. That may
have sounded like an exaggeration at the
time ; but that it will remove one of the
chief remaining disadvantages of country
life is evident. And, what is most im-
portant, the cost compares favourably with
those fuels that are in present use.

To those interested in more technical
details, it may be added that each con-
tainer of calor gas holds a charge of 28 lbs.
of liquid butane mixture, which on vaporisa-
tion gives approximately 186'33 cu. ft. of
gas, of a total value of between 600,000 and
700,000 B.T.U.'s. It is claimed that,
owing to the scientifically balanced con-
struction of calor gas burning appliances-
they are tested to the calor gas standard
of efficiency-each B.T.U. gives a much
greater value than a B.T.U. of ordinary gas.
The general construction of appliances is
the same as in standard practice, but the
gas orifice is much smaller and the air ratio
much larger-about 30 to 1. Calor gas is
a 100 per cent. British product.
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BUILD THESE

SCALE MODEL SHIPS
from our complete kits

DESTROYER "PRESTON"
Hull 12 inches. A typical modern destroyer
of the American Navy. Splendid model
with much detail. Full-size plan with many
drawings; block of balsa for hull, dowelling
for masts and spars, cement and coloured
lacquer. Complete kit, carriage paid,21-

only

r SUBMARINE CHASER
Hull 12 inches. Interesting model of Great
War patrol ship. Smart lines and easy to
build. Full-size plan showing all details ;
block of balsa for hull to be carved from,
dowelling, cement and lacquers.
Complete kit, carriage paid, only 21 -

SPANISH GALLEON
Hull 12 inches. One of the ships of Queen
Elizabeth's days, such as defeated the
Armada in 1588. A big value kit which
makes a splendid model. Kit includes balsa
block for hull, printed balsa for decks,
dowelling, printed sails, cement, lacquers,
etc. Complete kit, carriage paid, el I

only

 Send a penny stamp for our Ship
Catalogue with many details of all
kits, including models of the "Queen
Mary." (All kits carriage extra
abroad.)

Send your Postal Order

NOW to: P. M. SWEETEN LTD.
BANK HEY STREET, BLACKPOOL

SKYBIRD
LEAGUE

lb/

SUM I [IDS
SCALE MODEL AEROPLANE CONSTRUCTION

The most fascinating modern hobby for Men and Boys.
A SKYBIRD Constructional Set makes a true -to -scale

1/72nd model, a perfect replica of its type.
SKYBIRDS are easy to construct.

These small Models have achieved a world-wide popularity ; they
include well-known Civil and Military types from the Great War up
to the very latest British 300-m.p.h. FAIREY "BATT-E." Price 3/-.

There is also a large range of accessories.
Start your collection to -day. You will enjoy this Hobby.

The Blackburn " Shark" complete with cast Torpedo
Constructional Set 4s. bd. Assembled and pa nted 12s. 6d.

NOW READY: The HEINKEL, H.E.70A.
Constructional Set 3/-. Assembled and painted 10/-.

SKYBIRD JUNIOR, a complete cast model of the " CAUDRON "
C460, price 1/-.

The Latest Aircraft Refuelling Tender (3 wheels). Price 6d.
(Produced by permission of Thompson Bros. (Bilston) Ltd.

A MODEL OF GATWR K AIRPORT
(Produced by permission of Airports Ltd.)

MARTELLO AIR STATION, 12s. 6d.
GROUND SHEET, 7 feet by 41 feet ... 10s. 6d.

WRITE FOR A FREE PRICE LIST.
Send stamps 7d. for a copy of "THE AFRO -MODELLER," the official
organ of the SKYBIRD LEAGUE, which contains full particulars of this
fascinating hobby to :
A.J. HOLLADAY & Co. Ltd. Weak P.M.) 3 Aldermanbury Aye., London, E.C.2.

N E W 4-i" Diameter Real PNEUMATIC
LINES AIRWHEELS, 4,16 pair. I" GEAR

WHEELS, to mesh with our 1"
& I" Gear Wheels, 8d. each, Tx:ill( ig requi r

The " SPITFIRE," our new BRITISH BABY ENGINE,
WILL BE READY SOON !

EVERYTHING FOR THE AERO MODELLIST
Send 2d. Stamp for Lists.

NOTE NEW ADDRESS :

THE MODEL AIRCRAFT STORES
127B HANKINSON ROAD, BOURNEMOUTH

(61

FREE

*.

OFFER TO ALL READERS OF" PRACTICAL MECHANICS" 11_
Send at once for a FREE specimen copy of the

AERO MODELLER
The Leading Model Aviation Magazine
to Barron Dean Publishing Co., Ltd.,
24 Dean St., Fetter Lane, London, E.C.4.
Enjoy the most fascinating and thrilling of hobbies.

111111111=111111111

Then place an order for regular delivery.

ed. monthly from all newsagents and bookstalls
or 7d. Post Free direct.

NOW ON SALE
ENLARGED CHRISTMAS NUMBER

)(MIS Chime is CLEVELAND TIME
To give a Cleveland Kit is a Bright Idea. To receive a Cleveland Kit ensures a Happy Xmas.

Send for our Free C-D Price List at once and choose your Xmas Gifts.
TRY THIS ONE

MONOCOUPE. SPAN 16',

POST PAID U.K.3/mr Quick -drying Cement 4d. extra. PREMIER & BEST'

" THE PREMIER GUIDE " AND PRICE LIST, 4d. POST PAID.
Contains illustrated particulars of Kits, Blue
Prints, Books and Manuals, and all finest
materials for building successful model planes.

Send for it at once to :

Premier Aeromodel Supplies,
2a HORNSEY RISE, LONDON, N.19.

'Phone : ARC 2376.

NAME IN CAPITALS

ADDRESS
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PERCIVAL MARSHALL BOOKS

Railway Modelling In Miniature. By EDWARD BEAL. Deals with planning,
building and operating, with special reference to " 0 0 " and ' H 0 "
gauges. Appeals to all interested in railways. 133 pages. 20 plates and
270 line illustrations. Price 3s. 6d.; post free 3s. sod.

The New Model Aeroplane Manual. A complete guide to Building and Flying.
" The best book on Aeromodels." By L. H. SPAREY and C. A. RIPPON.
284 pages. 223 illustrations. Price 3s. ; post free 3s. 4d.

Practical Lessons in Metal Turning. By PERCIVAL MARSHALL, C.I.Mech.E.
The best instruction book on the lathe for young engineers and amateur
mechanics ; with 220 original illustrations ; 210 pages. Price 3s. ; post
free 35. 3d.

Workshop Facts and Figures. Simply Explained. Deals with Arithmetic,
Decimals, Metric System, Mensuration, Micrometer, Screw -Cutting, Gearing,
Belt Driving, etc. A most useful Book. 94 pages. Over roo illustrations.
Price Is. 6d. ; post free is. 8d.

Every Boy's Book of Electricity. By R. BARNARD WAY. A first introduction
to the principles of Electricity and a simple explanation of modem Electrical
Appliances and Machines. 1o3 pages. 62 illustrations. Is.; post free
Is. 2d.

Ray Controlled Mechanism. By Major RAYMOND PHILLIPS. Explains various
methods of Mechanism Control by Wireless, Sound and Light. 96 pages.
42 illustrations. Price 2s. 6d. ; post free 25. 9d.

The Beginners' Guide to the Microscope. By C. E. HEATH, F.R.M.S. A most
useful book for Students and Beginners. Deals with the choice of a Micro-
scope and how to use it. , Examining unmounted objects and mounting
objects. 'Well illustrated. Price 25. ; post free Is. 3d.

Microscope Slide Making. By C. F. HEATH, F.R.M.S. A companion volume
to Beginners' Guide to the Microscope." A useful aid to microscope
users. 77 pages. 17 illustrations. Price is. 6d. ; post free is. 8d.

Model Steamers and Motor Boats. How to Build and Run Them. Ito pages.
90 illustrations. Price Is. 6d. ; post free is. 8d.

Engineering Mathematics Simply Explained. By H. H. HARRISON. A splendid
text -book for apprentices, students and engineers. Price 2S. 6d. ; post
free 2S. 9d.

The Model Engineer and Practical Electrician. Practical, well illustrated and
informative. Every Thursday, 4d.

The Model Railway News. All about Model Railways. All Railway enthusiasts
should read it. Monthly 6d.

Ships and Ship Models. For all lovers of ships and the sea, Well illustrated.
Monthly 6d.

Send Post -card for full List of Books.

PERCIVAL MARSHALL & Co., Ltd.
13-I6N. Fisher Street, London, W.C.I.

December, 1936

A Really Portable ALL MAINS SET!
A.C. and D.C. 110-250 Volt.
5 Valves -Moving Coil -No Earth
required -Self-contained Aerial -
Long and Short Wave.
The latest thing from America, fine tone
and excellent range. Attractively covered
In washable Fabrlkold Leather in several
colours, or In Polished Walnut Cabinet.

MEASURES 10' x 7' x 6"
SPECIAL PRICE La I 3

Special Bargain : KADETTE 3 -valve AC/DC, 111)-
250 Volts -No earth

ijine. OUR PRICE 55/ -
Mottled colour, 2/6 extra.

required, self-contained Aerial.
Sets retail normally at E3

White or

DOUGLAS HOLT (Car and Radio Accessories)
9 Little Turnstile, Holborn, W.C.I.Estd. (1919) Ltd.

HOME MOVIES
Ideal Fun for Xmas

Save money and buy one of the reconditioned Bargains below.
Complete Lists post free

Pathescope Ace 9.5 -mm. Projector 26/6
Coronet 45/- Projector . . . . . . 29/6
Kodatoy I6 -mm. hand -turned Projector with 400 -ft arms 33/ -
Ensign Mickey Mouse Projector 67/6
Bingoscope Projectors from I0/-
Pathe Kid with super attachment 50/
Pathe 200B, complete Projector . . . . E12 17 6
Pathe Home Movie, motor, super attachment and

resistance 0 17 6
Also full range of Hornby trains, Meccano, Frog Aeroplanes,
Cameras, etc. Post free Mail Order Service. Part Exchanges.

Easy terms.
AMATEUR CINE SERVICE, LTD.,
52 WIDMORE ROAD, BROMLEY, KENT.

CEORGE ADAMS
BUSINESS CLOSING DOWN

OF THE WHOLE STOCK OF

TENON SAWS, London Made, finest quality. 14' 3/3Iron Backs. Usual Price 5/9. SALE PRICE
14" Brass Backs. Usual Price 9/6. SALE PRICE 5/9

ft, WC -NW

Usual Price 12/6
Clearing at

6/6

10" Solid Steel,
Sheffield Made,
with Metal Olad
Head, Ball
Bearing. Nickel

Plated.
Crocodile Jaws

Wood Worker Vices
Sudden Grip and Screw all the way.
Jaws 9" wide. Open 12",

each clearing at 12/6

11.11011

Bundles of Finest Made Firmer Chisels
Handled. Comprising 1 each *, }, =/.

Clearing at, set

Hand
Emery Grinders
3" x 1" Wheel 3/-
6" x 1" Wheel 5/3

SALE MACHINERY & TOOLS
Here are a Few of the Bargains

Finest Quality Skew Back Handsaws
22" Blade. Usual Price 9/6 5/6SALE PRICE
26' Blade. Usual Price 11/6 6/6SALE PRICE

American Pattern
Planes

No. B4. Smooths 9/.
x 2" Cutters

No. B5. Jacks 10/9
14- x Cutters

Jack Planes
21" Double

Irons 5/11
Smooth Planes
2" Double

Irons 3/9

GEORGE ADAMS

8" Washita - Finish
Oilstone

In case
SALE PRICE ;L/-

Woodworker's
Vice

British Made. Steel
Screws. Width of
Jaws, 6". All
Metal,
Hardened 3/9

--.201111.

290-292 HIGH HOLBORN, W.0 1
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OUR VANISHING COASTLINE "

Datolish.
The seafront

at

IN these unsettled times, National Defence
is a matter of paramount importance to
our Government. Our Navy, Army, and

Air Force are being strengthened, and every
effort is being made to ensure that if we
should be attacked we shall be strong
enough to defend our shores.

But there is one powerful enemy who is
attacking us now, and the battle has been
proceeding for thousands of years. His
advance is continuous and relentless, over-
whelming towns and villages and even
sweeping away mighty cliffs. That enemy
is the sea.

When a Royal Commission was appointed
a few years before the War, to enquire into
the problem of coast erosion, some startling
evidence was produced. In a paper read
by E. R. Matthews, a distinguished engineer
and scientist, the following figures were
quoted.

66,000 Acres Lost
" One million nine hundred thousand

tons of cliff are washed
away every year, and
the total amount of
erosion round our coasts
is estimated at three
million tons. Supposing,
as is likely, that the rate
has been the same during
the last two thousand
years, we have lost
66,000 acres since the
Roman invasion. The
present rate of erosion
on the Holderness coast
is 11 ft. per annum, and
if this has been contin-
uous since the Romans
landed in 55 B.C. more
than three and a half
miles of coast have been
swallowed up by the ad-
vance of the waves."

Mr. Matthews was
speaking of the gradual
advance all along the
coast, but there have
been a number of in-
stances where the enemy
has made a big push, and

(Below) Modern
coast defence
at Brighton.

Coast Erosion, and
How it is Fought

captured a mighty salient-as we said in
the War.

The most striking victory was before
written history began, when this country
was still joined to France. The waves
broke through and now twenty-one miles
of rough sea separate us from the mainland
of Europe. The ocean had another victory

Lulworth Cove is an instance where erosion has beautified the coast.

in more recent times, which was due to the
treachery of one of our own defenders. I
refer to the famous Goodwin Sands.
Before " 1066 and all that " this formed
part of the estates of the mighty Earl
Godwin, the most powerful of the Saxon
nobles, whose son King Harold died bravely
fighting for his country.

Even in those early times it was under-
stood that only vigilant watch and careful
protection could hold these lands intact
against the fury of the waves. The
threatened population did their part, and
collected a quantity of stones and timber to
repair the sea walls, but the Abbot of St.
Augustine's seized them, and used them to
build Tenterden steeple.

Drowned Cities
Another, and more probable account

declares that an annual tax was paid by the
people for the maintenance of the sea-wall,
but the money was diverted by the Bishop
of Rochester, and used to build and endow

the church at Tenterden.
This story was quoted
by the saintly Bishop
Latimer (the greatest
preacher of his day) in
one of his famous ser-
mons before King Henry
VIII.

The sea walls being
neglected, the sea broke
through and swallowed
up the land. Old tradi-
tion avers that the ruins
of Earl Godwin's' Castle
could be seen under
water for some years
after the incursion of the
waves.

There are many other
places around our coasts
where drowned cities lie
far out to sea. The
Cathedral and town of
S:elsey were over-
whelmed about four
hundred years after the
church was built, and
half the, peninsula of
Selsey has vanished since
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the Norman Conquest. If we look out to
sea at Bognor at dead low water, we can
observe a line of rocks, which tradition
avers was once a range of cliffs facing the sea.

The Eastern Shores
Coast erosion is more serious on our

eastern shores owing to the soft and friable
nature of the cliffs. Twenty years ago the
ruined church of Dunwich could be seen
standing at the edge of the Suffolk cliffs,
but when I visited the place last year only
a few stones on the beach remained, and the
church had vanished. This was an im-
portant seaport in Roman times, and was
far greater in the mediaeval period. During
the winter of 1328 the sea broke in, destroyed
four hundred houses, and demolished the
harbour. Two hundred years later four
churches were swept away, two town gates
were destroyed, and many houses were
overwhelmed.

The rest of the ancient town was swept
away in 1740 and two hills, each over 40 ft.
high, were levelled. To -day no vestige
of the place remains.

Sea-walls
Every seaside visitor knows that all our

larger coast towns are protected by sea-walls,
which usually form the foundation of the
sea front. Even in summer tremendous
waves can be seen hurling themselves
against the wall at high tide, and in great
gales the spray is flung a hundred feet in
the air.

The sea front at Bridlington, and the new
marine parade at Scarborough are northern
examples of this, while Splash Point at
Eastbourne, White Rock at Hastings, and

the sea-wall at Dawlish, are well-known
places on our southern coast where magnifi-
cent wave effects can be seen.

Few landsmen realise the stupendous
force of wave action. At Dunbar a pres-
sure of three and a half tons to the square
foot has been recorded, and there is no doubt
that this tremendous figure is often exceeded
where the waves roll in across a great width
of ocean. Thus on the Cornish Coast-the
" next parish to America "-the great
breakers rush in from a two -thousand -mile
stretch of ocean, and speeds of over sixty
miles an hour have been observed. This is
one of the stormiest coasts in the world.
The first Eddystone Lighthouse was swept
into the sea by a mighty wave, together
with its architect, and the keepers. When
the Wolf Lighthouse was built, only thirty-
eight hours work was possible in the first
year-owing to gales.

When Cherbourg breakwater was built,
concrete blocks weighing twelve tons were
displaced by the waves, and turned upside-
down, while at Wick (Scotland) two great
masses of concrete weighing 1,350 and

2,500 tons respectively were hurled from
their position.

The Force of Winter Gales
Seaside town councils know to their cost

how tremendous is the force of winter gales.
Recently the sea front at Sidmouth was
breached, and some thirty years ago the old
Beaconsfield sea-wall at Bridlington was
demolished, and blocks weighing twenty
tons were scattered along the beach.

How then can these mighty forces be
frustrated ? There are two methods, which
are often used in combination-sea-walling,
and groyning.

The sea-wall is, of course, a solid structure
of stone or concrete, built along the front

A rock pillar
left by erosion
at Portland.

Breakwaters
and groynes,
West Bay.
Bridport.

of the town, and usually pro'ecting in a bold
curve at points where wave action is most
dreaded.

Much has been learned by engineers
during the last few years about sea-walls.

The cheapest form is a vertical wall, but
this is liable to be undermined and brought
down by the scour of the receding waves,
which carries away the beach from its founda-
tions. An apron of stone or concrete, there-
fore, has to be added, which protects the
beach immediately under the wall, and the
cost of this usually offsets the cheapness of
a vertical wall.

The best modern type has a stepped face,
that is the wall is widest at the base, and
recedes ins steps as it rises, each row of
blocks being set back behind the row below.
The set back also diminishes as the wall
rises, 12 in., 9 in., and 6 in. being a common
arrangement. The steps break up the
receding wave, and prevent scour by the
undertow.

Stone or concrete blocks are better than
solid masses of concrete, which are liable
to be disintegrated by wave action.

The Use of Groynes
Sometimes extensive damage is done by

masses of spray falling on the roadway,
after the wave has been flung high in the
air, and this is counteracted to some extent
by fitting a projecting cornice at the top
of the wall which checks the uplift.

Before we explain the use of groynes, it is
necessary to speak of the coastwise sweep of
sand and shingle. Millions of tons of cliff
and shore are torn from our country every
year : what becomes of it ?

The rock is broken up into shingle, and
is carried by the waves along the coast, and
the same process operates with mud and
sand. On our southern coast the sweep is
from west to east, on our eastern shore it runs

from north to south. If some obstacle juts
out into the sea to check the movement, the
sand and shingle is piled up against it, and
a raised beach begins to be formed. The
same process occurs when two currents
meet, and each deposits its load of detritus
at the point of contact.

Here erosion is reversed, and new land is
formed. The most remarkable example of
a natural groyne to be found around our
coasts is the Chesil Bank.

It is 18 miles in length, and 40 ft.
high at the eastern end, where it con-
nects the former island of Portland to the
mainland, and forms a splendid causeway
two miles long with the sea on each side.
The fury, of the waves here is often tre-
mendous, and a large ship was once carried
right across this lofty beach.

Groynes are long walls of timber, stone,
or concrete, which jut into the sea at right
angles to the coast line, and collect the
shingle, thus forming a raised beach.

When Currents Meet
When two currents meet, and each

deposits the sand or shingle which it carries,
a curious spit or hook is formed, and such
are quite common around our coasts.

The spits at Calshot and Hurst Castle
have not changed during historic times, but
the great triangular deposit at Dungeness is
growing steadily, as it has done for twenty
centuries, and is believed now to contain
three times the area which it possessed in
Roman times.

Some of these spits are very long, as, for
example, Spurn Head, athwart the Humber,
and the tongue of shingle which turns the
Suffolk river Alde southwards at its mouth.

We have spoken of erosion as an enemy
which must be fought, but the same power
which has swept away farms and engulfed
cities, has carved out the graceful sweep
of many a noble bay, and has created
charming coves and creeks.

.---arilliai-Ataramasalliihissimmolls=1111141111kr



December, 1936 NEWNES PRACTICAL MECHANICS

" Duration Flying Models," by Frank
Ellis. Price 6/- net, 72 large pages, numer-
ous full-size folded plates, half -tone, and line
illustrations. John Hamilton Ltd., Pub-
lishers, London.

was one of the pre -War pilots and
served in the R.F.C. and R.A.F. during

the War, contains a number of designs for
stick models of the super -duration type.
They all appear to be satisfactory fliers,
and many of them hold records. The
instructions are very thoroughly prepared
and include lists of materials and numerous
explanatory diagrams and photographs.
The folding. full-size plates are valuable in
that they can be used as templates in
construction. Every aero modeller in-
terested in duration models should purchase
this book.

" Boat -building Materials and Methods,"
by A. H. Lindley Jones. Price 5/-, 181
pages, 157 illustrations. Published by
Percival Marshall & Co. Ltd.,London.

E eight chapters in tis book deal
with the timer, methods of storing
and working, the selection and use of

fastenings. the methods of preserving,
caulking, and waterproofing, paints, var-
nishes, metals, wires, ropes, chains, and
other fittings required in the construction
of modern boats. The author has dealt
fully with the different types of timber
which may be used and explained their
main features and working facilities. Every
phase of the craft is dealt with, and the
constructor should not find that any point
has been overlooked in the production of
this interesting text book.

" How to Buy Timber," by R. R. Rivers.
Price 3/6, 121 pages. Published by Sir Isaac
Pitman & Sons, Ltd., London.

THIS is a popular guide for builders,
architects, carpenters, cabinet makers,
motor -body builders, and all others

whose craft necessitates the purchase of
timber in any quantity. The book is
divided into three parts, the first dealing
with the purchase of various types of timber,
and the second with the selection of timber.
The third part deals with the type of
timber to use for different purposes. In
this section will be found hints on secret
nailing, wood for dance floors, fireproof
woods, etc.,and the book concludes with
some usefu tables showing the number of
feet in a Petrograd standard,  superficial
measurements, table of relative prices, and
so on.

" A First Course in Wireless," by
" Decibel." Price 4/-, 214 pages, 93 illustra-
tions. Published by Sir Isaac Pitman & Sons,
Ltd., London.

E twenty-one chapters in this book
are devoted to the complete study of
modern wireless practice, from a simple

exposition of the term " electricity " up to
the explanation of the modern circuit
refinements such as automatic volume
control, superhet. receivers, and so on.
The main features of modern circuits are
adequately dealt with, and cover the single -
valve receiver, H.F. and L.F. amplifiers,
selectivity, decoupling, and all the other
incidentals of a good up-to-date wireless

(Continued on page 185)

WHY BE COLD
in workshop or home when
you can have the famous

TILLEY RADIATOR
Complete in itself and requires
neither connections nor fixing.
Being PORTABLE, after warming
workshop can be carried to sitting -
room, bedroom or bathroom. Burns
ordinary paraffin at low cost of one
penny for six hours. No smoke, sme II,
or mess. Beautifully constructed
of solid brass, reflector of highly
polished copper. Save money on coal,
gas and electricity bills-get this All -
British Tilley Radiator and have com-
forting heat throughout the year. Price
3816. Remit, or can be sent C.O.D.,
post and charges paid.

TILLEY LAMP CO. (Dept. P.M.) HENDON, N.W.4

Engirmrs'Guide
Bright Prospects and
Big Pay Opportunities
for the trained man
Write to -day for this great Guide which
Contains world's widest choice of home -
study engineering courses-over 200-and
shows how to obtain a recognised Quali-
fication such as A.fd.I.Mech.E.,
A.M.I.E.E., A.F.H.Ae.S., etc.
Mention branch, post or quali-
fication that Interests you, to
THE TECHNOLOGICAL
INSTITUTE OF GREAT
BRITAIN, 128 Temple Bar
House, London, E.C.4. (Bounded
1917. 10.000 Suoimmes.)

To &Kass
SES

Paola' Padio,
THE SEASONS SENSATION

Unanimous Praise from the Press!

U.650
MODEL 0.650. 4 Wavebands, 16-52,
43-150, 175-550 and 750-2,100 Metres.
Tuning Beacon for silent and accur- 16
ate tuning. 3 Watts undistorted 1

output. For A.C. Mains 200/250. GNS.
Note : There Is also a D.C. Model U.690
at 17 Gns.

Practical Mechanics (page 100 November issue).
A full -page " test " report concludes with : " The
receiver may be thoroughly recommended, and will
be found very good value at 16 guineas."
Daily Mail : " One of the most effective sets I

have tried lately . . . Australia on Sunday mornings
fills the house."
Wireless World : . . . two of the qualities
which mark this set as a thoroughbred."
Manchester Evening Chronicle : "I had music
from all over the world."

THE THRILL OF
LISTENING TO
THE WORLD'S
RADIO IS
YOURS WITH
A "PILOT"

MODEL U.355. 3 Wavebands, 16-52, 163-
540 and 800-2,000 Metres. 3 Watts 2
undistorted output. For A.C. Mains I
200/250. GNS.
12 Pilot Models. Prices 12 to 24 gns.

H.P. terms available.
Prices do not apply in I.FS.

U.225
MODEL U.225. 3 Wavebands, 16-52, 181-555
and 731-2,140 Metres. 2', Watts undistorted ,4
output. This is a Universal A.C./D.C. Model I
for 200,250 v. GNS.

POST THIS COUPON NOW
Please send me free and without obligation
details of all Pilot All -Wave Superhet
Receivers; also the special Pilot STANDARD
TIME CONVERSION CHART "P.M."

Name

Address

Place coupon in unsealed envelope ; id. postage.

PILOT RADIO LIMITED
87 Park Royal Rd., London, N.W.IO

1.71
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THE increased interest in short-wave
reception, created, no doubt, by the
present television programmes, has

resulted in a demand for an efficient re-
ceiver which will enable the short waves to
be received in addition to the broadcast
programmes. A separate receiver is not
essential for this purpose, and in view of the
tremendous popularity of the all -wave re-
ceivers which have been described in our
companion paper, Practical and Amateur
Wireless, we are giving here details of a
similar type of receiver for battery opera-
tion.

The Circuit
The circuit is reproduced on page 175,

and it will be seen that although a " straight
three " arrangement is employed there are
one or two points of interest. Firstly, in
regard to the coils, it will be noted that the
short-wave and normal broadcast units are
separated, a complete changeover being
effected by the self-contained switch. This
arrangement is, of course, preferable to the
method where all ()oils are connected in
series, and gives much better results. A
further point of interest regarding the tuned
circuits is that in the detector grid circuit
a small capacity tuning condenser is em-
ployed on short waves, and the standard
capacity on the broadcast wave -bands.
This is carried out by using a three -gang
condenser in which two of the sections have
a maximum capacity of -00025 mfd. and
one of .0005 mfd. The two smaller sections
are wired to contacts on the switch element
so that on the broadcast bands the two
sections are in parallel, but on short waves
only one section is in use, and this is con-
nected in parallel in the usual way with the
short-wave coil. In the aerial circuit,
where the tuning is not so critical on short
waves, the addition of a -00005-mfd.
trimmer attached to the tuning dial enables
the tuning to be satisfactorily adjusted,
and the inductances of the coils are ar-
ranged so that the correct wave -band is
covered with the -0005-mfd. condenser.

I Ili

F. J. CAMM'S RECORD
ALL -WAVE THREE

A simple -to -build battery operated three -
valve receiver covering the ultra -short and
the short waves in addition to the normal

broadcast wave -lengths.

The first valve is a variable -mu H.F. pen-
tode, adjustment of bias by means of a panel -
controlled potentiometer providing a control
of volume or signal strength. The
parallel -fed tuned anode coupling is
employed between the first
valve and the detector, and this
valve is transformer coupled to
the output pentode. Instead
of using an H.F. choke
for reaction purposes, a
resistor is employed, and
this gives a much smoother
control of reaction on
the short waves, and
the value which has
been selected ensures
good reaction control
on the remaining
wavebands. It will
be noted also that
the reaction
winding is ad-
justed for the
separate wave
ranges, the
switch for this
being ganged
with the remain-
ing wave -change

Front view of the Record All -wave Three

lilt

IMENTER
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switch elements. The L.F. transformer is
direct fed, and the H.T. supply for the
detector valve, as well as for the screen of
the H.F. valve, is arranged with a sepa-
rate lead so that the optimum working
conditions may be found under all circum-
stances.

The Layout
In order to cater for the beginner, this

particular receiver has been assembled on a
flat baseboard, and the components chosen
are provided with terminal connecting
points, to which the battery and loudspeaker
leads are joined. This avoids the necessity
of separate terminals and saves expense.
Furthermore, all of the components are
provided with ordinary screw holes, so that

The bat-
tery and
L.S. leads
are not

shown in this illustration in order to avoid confusion.

they may be attached to the baseboard in
the simplest possible manner, and no
drilling or other labour is involved. The
layout provides for short and efficient
wiring, and the only point to be emphasised
is that each part must be placed on the
baseboard in a definite order, otherwise it
will be found difficult, if not impossible, to
place in position certain of the connecting
wires. This order will be explained in the
wiring instructions which follow.

Building the Receiver
To build the receiver, therefore, the

following procedure should be adhered to.
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Extraordinary Bargain Offer
Brand New 200 c.c. S.V. J.A.P. air-cooled PetrolEngines.

Latest type, complete with automatic oil pump,
magneto platform, and enclosed magneto
drive, magneto sprockets, main driving
sprocket (i x fe-) induction pipe exhaust
union, etc., etc., as illustrated.
These engines are suitable for all purposes
including Motor Cycles, Motor Boats, Invalid
Chairs, Lawn Mowers, Lighting Plants, Air
Compressors and Power Plants. Manufacturers'
actual price £8 10 0. An exceptional purchase enables us
to offer these Engines at the ridiculous price of 35fCase and Packing 2/6 each

Also 350. 500, and 600 S.V. and O.H.V. Engines at absurd or.,es.
Send for Complete Ltst

Marble Arch Motor Supplies, Ltd.
286-292 Camberwell Road, London, S.E.5

(Opposite Camberwell Green)

WONDERFUL SELF -BLOWING SILVER
SOLDERING AND BRAZING GUN

12/6
=Nem)

41W
OP tr Works on house

gas with flexible
tube. No bellows

required. Gives
1.N kite heat. o in. Flame,

with tap as shown 12/6. g in. Flame 7,6 ; 3 in. to 5 in. Flame
5/-. Post Free. With this easy Blowpipe or Gas Gun anyone

can Silver Solder. Braze, Re -metal Bearings, etc., do finning, Pipe \A ork,
Plumbing, and thousands of jobs with this outfit, including Silver Solder, Brazing
Wire, Flux. easy instructions. Supplied to H.M. Govt., Rolls -Roy, e, B.S. A..,
Underground Railways. The "Motor Cycle" writes: "The Blow -It -Hot'
certainly fulfils maker's claims." Send now. It earns money. British. List
Free. P. M. BO %ROMAN, Pinhoe, Exeter. Also stocked by Messrs.
Gamage, Ltd., Holborn.
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WARD POWER TOOLSTRADE MARX

for the Cabinet Maker, Carpenter
Model Maker, etc.

Illustration shows our
4 in. Ball Bearing Planer £10 10 0

Write for illustrated priced catalogue No. I36C.
of Jig Saws, Circular Saws, Band Saws, Lathes,
Jointers, Shapers, Drill Presses, Grinders, Buffers,

Sanders, Tools, and Accessories.

WIZARD MACHINERY Co.
13 VICTORIA ST., LONDON, S.W.I

Telephone : ABBEY 3018

BRITISH -MADE MICROSCOPES !
A MICROSCOPE OF SOLID PROPORTIONS WITH
STRONG PILLAR AND INCLINATION JOINT, COM-
BINES PERFECT BALANCE WITH STABILITY
HANDSOMELY FINISHED AND COMPLETE WITH
CASE. I SPECIMEN AND 2 PLAIN SLIDES

18/9 POST FREE
LARGE SELECTION OF SECOND-HAND OPTICAL
INSTRUMENTS-TELESCOPES-MICROSCOPES AND
BINOCULARS. NOTE NAME AND ADDRESS

BROADHURST, CLARKSON & CO.
TELESCOPE HOUSE

63 FARRINGDON ROAD, LONDON
E.C.I

(3 MINS. FROM FARRINGDON ST. METRO RLY. STN.)

engineering
Our NEW ENGINEERING GUIDE explains clearly how
all the best Jobs are secured. It shows how to obtain
such money -making qualifications as A. M. I. C. E.,
A.M.I,Mech.E., A.M.I.W.T., A.F.R.Ae.S., etc. How
to secure permanent, progressive and pensionable posts
In the Government and Municipal Service, and describes
numerous "Higher -pay Courses" in CIVIL,
ELECTRICAL, MECHANICAL, AUTO and
AERO-ENGINEERING ; TELEVISION, TALKIE -
PICTURE WORK, etc.

SUCCESS-OR NO FEE
We definitely guarantee success. If you fail your
examination, or if you are not satisfied in every way with
our service, then your full tuition fee will be returned
without question.
Write to -day for this remarkable publication and details
of our employment service, etc.

NATIONAL INSTITUTE OF ENGINEERING
(Dept. 29), Staple Inn Bldge., High Holborn, London, W.C.1

WE HAVE
AND ALL

NO CONNECTION WITH ANY OTHER FIRM
LATHES SOLD BY US ARE ICEAL LATHES.

"IDEAL-
LATH ES"
3i in. S.C.B.G. from £7/18/6

THE IDEAL JUNIOR DE LUXE 3'
LATHE.

S.C.B.G. Comp Rest. Quick return to
Saddle. Full divided Nut to apron.
Price f6/17/f.

IDEAL bench milling machine.

DEFERRED TERMS ARRANGED

LISTS-Stamp please.

J.WILLIMOTT&SON
Neville's Factory,
Chilwell, Notts.

4111111011.111mslordir
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can be a
yoUR RADIIOGIVA"

Lovers of good music and singing will be interested in the
new Cosmocord "Ad -a -gram " Playing Desks, which quickly
convert radio sets to quality Radiograms. Simple to fit.

The electrical reproduction of records is
the modern method vaf securing perfect
gramophone concerts in your own home. The
easiest method to obtain this is by placing
your radio set on a Cosmocord "Ad -a -gram "
Playing Desk.

There is a 4 -guinea model without storage
for records, and a 6 -guinea model with
storage. See illustrations. Fill in the
Coupon now. Post in unsealed envelope.
/d. post.

Cosmocord
" AD -A -GRAM "

Playing Desks are for use on
A.C. 100/250 volt, SO cycle

mains.

To COSMOCORD LTD.
(Radio Dept. " A "), ENFIELD, Mdx.

Please send me Illustrated Catalogue. I am
interested in : 4-gn. model... 6-gn. model

(Place X against clwice.1

Name

Address

Xmas Fun on your Radio
ELECTRADIX VOICES AMPLIFIED FROM
MICROPHONES RADIO TO LOUD SPEAKER

5/- BUTTON MICROPHONES for all purposes. Usually
sold at 3/6. Our price has always been 1/-. We have I f
our famous parts for making your own mike. Carbon
Granules in glass capsule: No. 2, 1/-; No. 3, fine, 1/6; No.4,
extra fine, 2/- ; Black Blocks, 4d. ; Diaphragms of thin carbon,
ed. ; Button in in. hardwood case with 2 -in. mica diaph.,
2/0; Ditto, mounted on pedestal, 3/6.
" P.M." No. 11 TABLE MIKE. This is a splendid Microphone
for speech and music. The bakelite case, containing a 2 -in.
mike and transformer, is on a bronze pedestal, detachable for
sling. Switch and plug fitted. Unrivalled for

15/- quality and price .. . I SF
A NEW MODEL SOLO MICROPHONE for broadcasting at
home. It is a general-purpose, robust mike, withsoli d bakelite
body, back terminals, front metal grille.
No. 11. New design, finely finished .. 5/6

No. 11A. Special In solid brass body, unequalled at the price on speech and music, 7/6.
Other types : Lesdix No. 10B Pedestal, 10 in. high, 12/6 ; Lesdix Superior No. 12BB
Ring 14 -in. Pedestal. 18/6. Hand Mikes in 2 -in. case, No. 11 at 5/0 ; Superior type
No. 11A, 7/6. Eilsel public address and band Mike (Reisz principle), 55/-.
Ask for Illustrated Mike List of 25 models.
HOME RECORDING on your Gramo. can be done by anyone with a gramophone.
Complete sets, with accessories, in carton. De Luxe, 21/-; No. 2 Mivoice, 12/8;
Junior, 7/6.
CRYSTAL SETS are still popular for perfect, quiet, personal reception. 7/6. All -
Wave Set, 7/6. Headphones, 4/6.
BATTERY RECEIVER BARGAINS. 2 -valve Lissen, 17/6; 2 -valve Marconi, 25/-;
3 -valve Efesca, 25/-; 3 -valve Marconi, 30/-.
MAINS RECEIVERS. 2 -valve A.C. mains Baby Grand, less valves, 40/-. Edibell
A.C., 3 -valve, less valves, no speaker, 40/-. Mains Chassis, Sensitone A.C. Electric
four, triple bandpase tuning, S.G., Det. and Power Pentode, 2 watts, one knob, new,
and only 60/, McMichael Table Model 200/250 v. D.C., 50/-. Ultra Tiger 4 -valve
A.C. Receiver 200/250 v. with valves and speaker, 60/-. With Magnavox speaker,
15/- extra ; four valves, 50/- extra. First class.
A.C. SMALL MOTORS. 200/230 volts A.C., 1/25 h.p., 25/, Bigger 1/10 h.p., 1,400
revs., 35/-. Universal A.C./D.O. Motors, 1/30 h.p.,- 18/-; 1/16 h.p., 35/-. Foot
switches for pedal start -stop, 18/8. Float Switches for auto level control, 35/-.
Electric Pumps, 120 gals. per hr., 67/6.
D.C. SMALL MOTORS. 6 volts, 12/6; 50 volts, 14!-; 110 volts, 15/-; 200 volts,
16/- and up to 10 h.p. cheap.
DYNAMOS, CHARGING OR LIGHTING. 240 watt Enclosed Dynamo, 12/20 v. 12
amps., Ball Bearings, Vee Pulley, Type C, with SWITCHBOARD (Marine type),
50/- set. Send for Radio -Electrical Scientific List "P.M."ELECTRADIX RADIOS
218 UPPER THAMES STREET, E.C.4

'Phone  Central 4611.

vgn
"O. K.

IN EVERY WAY"
Says Mr. F. J. Camm.
"I have now had an opportunity of
submitting your baseboard type Short
Wave Valveholder to extensive tests.
" I first of all tried it with a short-wave
receiver which suffered from microphony.
It gave markedly improved results. I
next tried it in a short-wave receiver
using another well-known make of valve -
holder, and the results were equally good.
Finally, .I tried it in an ultra short-wave
receiver, where, as you know, com-
ponents need to be meticulously correct
in order to avoid noises and variations in
inductances caused by the movement of
the wires.
" I therefore pass the design as
O.K. in every way."

Clix Type V.8.
Specified for the

"RECORD
ALL -WAVE 3"

LECTRO LINX LIMITED

CREATING RECORDS

HIVAC
-the Specified Valves

VP2I 5 4 -pin 9/6

H2l0 3/9

Y220 ... 9/6

LISTENERS of to -day do not talk of
the number of stations they receive-
it is the Countries they speak of. The
advent of All -wave reception has not
only enormously increased the number
of receivable stations, but it has brought
the World's broadcasts to British
homes.

HIVAC valves specially developed
for All -wave work are once again
specified by Mr. F. J. Camm ; this
time you need them for his

RECORD
ALL -WAVE THREE

IVA('
THE SCIENTIFIC

VALVE

BRITISH MADE
High Vacuum Valve Co. Ltd., 113-117 Farringdon Road, London, E.C.I
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rummy, obtain a piece or plywood 14 by
8 in., with a thickness of about in. This
may be obtained with the kit of parts
from Messrs. Peto Scott or purchased
locally, and will cost only a few pence.
Firstly, screw in position the three valve -
holders, loosening the screws attached to
the lower portion of the valve legs before
doing so. Make quite certain that they are
in the correct order and arranged in the
correct position so far as concerns the grid
and anode sockets. Now cut off a length
of the connecting wire sufficient to pass
from the first to the third valve, and cut off
two short lengths of insulated sleeving
which will just reach from the filament
socket on the centre valveholder to the
valveholders on each side, and then thread
the wire through the centre valveholder
filament terminal, slip over the two pieces
of sleeving (one on each side) and anchor
the ends in the end filament sockets. Carry
out the same procedure on the other side of
the valveholders, and the filament circuits
will be completed.

Next screw down the grid condenser, and
proceed with the wiring and mounting of
the components, following the circuit shown
below. If you cannot wire from this dia-
gram, a Blueprint, No. P.W. 69, may be
obtained from this Office, price 1/-.

The Flexible Leads
It will be seen f,rom the diagram that

three loudspeaker leads are required in this
particular design in order to simplify the
general receiver wiring. In addition to the
usual anode and H.T. positive lead to the
speaker, the additional lead is employed in
order to convey to the screen of the output
pentode the necessary H.T. positive poten-
tial. No confusion should arise from this
scheme, however, as in the blueprint the
lead from the screening terminal on the
output valveholder is marked L.S.1 and the

 000/
4.4c0

Az

0

So,000
0/1/145,e/

5-0, 000
OHMS
R4

_ cs from the r .Cf 9 areLuau anode These
both j oined to the loudspeaker terminals
in the usual way. The lead from con-
denser C.11, marked L.S.1, is then
connected to the loudspeaker terminal,
to which is also joined' the lead
from the screening grid terminal on V.3,
and thus the two L.S.1 leads are joined
together. This is
therefore quite
simple, but if for
any reason the indi-
vidual constructor
desires to dis-
pense with the
third lead on

the speaker he
may join tile lead
marked L.S.1 on conden-
ser C.11 to the centre valve
lead on V.3, taking a lead from
this point for connection to the
loudspeaker.

The Battery Leads
There are nine battery leads, and lengths

A pictorial
sketch of the
receiver.

of ordinary flex may
be used, or a nine -way
battery cord may be

purchased. For the three grid
bias leads the length of lead may
be about 6 in., but for the H.T.
and L.T. a length of about
12 in. will be required. Bare a

distance of half an inch at each end of
these leads and attach to one end of each one
of the Bowspring wander -plugs or spades.
The lead marked L.T. + should be joined
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This diagram will enable you to drill the front of the cabinet accurately.

to the filament socket on V.3 farthest from
the panel, and L.T. - to one of the switch
contacts on the combined volume -control
and on/off switch. To the remaining empty
terminal on this switch the G.B. + lead is
attached. To the empty side terminal on
the control the G.B. - 2 lead is attached,
and G.B. - 1 is attached to the terminal on
the L.F. transformer, which is marked G.B.
H.T. - lead is joined to the right-hand
terminal on C.9, and H.T. + 3 is joined to
the left-hand terminal on C.11, the remain-
ing two leads being joined to the L.F. trans-
former and condenser C.9, the latter
H.T. 1 and the transformer lead
H.T. -I- 2.

The receiver is now ready for test, and
before plugging in the valves the wiring
should be very carefully checked by the blue
print. If you have a meter it is advisable
to make a voltage test to ensure that the
valves will not be burnt out due to a mis-
taken connection. For this purpose the
H.T. and L.T. batteries should be connected
up as described in the next section and the
switch placed to the " on " position. The
voltmeter should then be applied to the
filament sockets on the valveholders and
the reading should not be greater than
2 volts.

Preliminary Adjustments

If this is in order the valves may be in-
serted, the H.F. valve being plugged into
the holder next to the coil unit, the detector
valve in the centre holder and the pentode
in the remaining holder. A short flexible
lead should now be joined to the anode
terminal on V.1 and taken down and con-
nected to the terminal on the H.F. choke to
which is connected condenser C.7 ( .0002
mfd.). Connect the L.T. negative and
positive spades to the negative and positive
terminals on the accumulator and insert the
G.B. positive plug into the positive socket
on the G.B. battery. G.B. -2 should be
inserted into the other end of the G.B.
battery at -9 volts, and G.B. - 1 into the
4.5 -volt socket. The latter voltage may be
modified subsequently when the receiver
has been put into correct working order.
H.T.1 should be inserted into the 84 -volt
socket on the H.T. battery, H.T.2 into the
60 -volt socket, and H.T.3 into the 120 -volt
socket. Again, it may be found subsequ-
ently that H.T.1 and H.T.2 may be modi-
fied in order to provide the maximum
operating conditions.

Connect the earth lead to the socket
marked E on the rear of the coil unit and

the aerial lead into the socket next to it,
A.2. Turn the reaction condenser to its
maximum position in an anti -clockwise
direction and set the control knob on the
wavechange switch so that the orange -
coloured spot is on top. This sets the coils
to the medium -wave band from 200 to 550
metres.. Turn the right-hand control slowly
to its maximum position and the re-
ceiver will then be in its most sensitive
position and the local station should be
heard. Turn the main tuning control until
the signal is picked up, or until any signal is
heard, and in the case of a listener situated
in the London district, for instance, the
London National should be heard at a
setting about one-third of the way from the
lower end of the tuning dial. To ensure
that the minimum wave -length of 200 metres
is tunable, the trimmers on the three -gang
condenser must be correctly set.

Adjusting Minimum Wavelength
The trimmer on the section farthest from

the panel should be unscrewed to its mini-
mum setting, and that on the next section
should be set as near the minimum position
as can be obtained, and this will be ascer-
tained by the spread covered by the con-
centric trimmer on the slow-motion drive.

When a station has been tuned, therefore,
adjust the trimmers as near to the minimum
setting as possible and swing the trimmer to
make certain that no further improvement
are obtained. Then turn to a position at the
opposite end of the tuning scale and again
swing the trimmer to make certain that the
correct band is covered.

The Short Waves
The reaction control should, of course,

be adjusted to strengthen those stations
which are not normally sufficiently powerful
to provide adequate loudspeaker signals.
The change from one waveband to another
is carried out by means of the wavechange
switch mounted on the coil unit, the colour
of the spot which is uppermost showing the
actual setting which is in use. The green
spot signifies the lowest waveband from
approximately 14 to 30 metres, the red
spot the next short-wave band from 27 to
60 metres, the orange spot the medium
waves as above -mentioned, and the blue
spot. the long waves, from 850 to 2,100
metres. These ranges are, of course, only
approximate, and will be modified according
to the setting of the trimmers and to the
aerial with which the receiver is employed.

Alternative Aerial Connections
The modification of the aerial lead, by in-

serting it into either socket A.1 or A.2, will
also modify the range and, furthermore,
will be found essential to obtain smooth
reaction on the short waves. The selecti-
vity is best when terminal A.1 is in use, but
naturally a slight loss in signal strength is
then obtained. When transferred to A.2
the selectivity will be poorer, but better
signal strength will be obtained. The ad-
justment of the volume control will also be
found to modify slightly the selectivity as
well as the sensitivity, and thus it will be
necessary in some cases to make use of the
transfer aerial tapping, the volume control,
and the reaction condenser in order to
obtain a signal free from interference. For
instance, it may be found at some parts on
the dial that a station may be heard at full
volume with reaction at zero and with the
volume control in its maximum position.
But there may be a background from some
other more powerful station on an adjacent
wave -length.

LIST OF COMPONENTS FOR F. J. CAMM'S RECORD ALL -WAVE THREE
One All -wave Coil Unit (B.T.S.), 25s.
One Three -gang Condenser, Type K (.00025 + .00025 -I- 0005 mfd.) (Cl, C3, C4) (J.B.),
One Slow-motion Drive (type 2135) including .00005 mfd. trimmer (02) (J.B.), 68. 6d.
One -0005 mfd. Reaction Condenser (05) (Graham Farish), 28.
Six Fixed Condensers:

Three .1 mfd. type B.B. (09, 010, 011) (Dubilier), 5:. 6d.
One .005 mfd. type 4421/E (012) (Dubilier),
One .0001 mid. type 670 (08) (Dubilier),
One .0002 mfd. type 670 (07) (Dabilier),

Three Half -watt Besistors :
One 15,000 (R.3) (Bulgin), 6d.
One 50,000 (11.1) (Bulgin), 6d.
One 2 megohm (11.2) (Bulgin), 6d.

One Volume -control Potentiometer with switch, 50,000 ohms type VM.36 (11.4) (Bulgin), 53. 6d.
One All -wave H.F. Choke, type H.F.15 (Bulgin),
One L.F. Transformer, ratio 3.5 to 1, type Niclet (Varley), Ts. 6d.
Two Component -mounting Brackets (Peto-Scott), 8d.
Three Baseboard -mounting Short -Wave Valveholders, two 4 -pin and one 5 -pin (type V.8) (Cils) 53. 6d.
Seven Master Wander -plugs:

H.T. - H.T.1, H.T.2, H.T.3, G.B. 4-, G.B. -1, G.B. -2 (01ix).
2 Spades, L.T. and L.T. - (Clix).

One wooden baseboard, 12 in. by 8 in. (Metaplex).
Twenty-three No. 3 I in. round -head screws.
Eight No. 3 in. round -head screws.
Two No. 4 in. round -head screws.

Two lengths Insulated sleeving.
Quantity of tinned copper wire or insulated connecting wire.

ACCESSORIES
Three valves, VP215, H210, and Y220 (Hivac).
One W.B. Stentorian Speaker (Whiteley Electrical).
One 120 volt Drydex Super -Life H.T. battery (Drydex).
One 9 volt G.B. battery, Type 11.1001 (Drydex).
One 2 volt L.T. accumulator, Type DMG-0 (Exide).
One " Record " Cabinet (Peto-Scott).
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'Still keep

going

when the

rest have

stopped'

11 and

BATTERIES

Obtainable from all reputable dealers
and Exide Service Stations.

Exide Batteries, Exide Works, Clifton
Junction, near Manchester. Also at
London, Manchester, Birmingham,
Bristol, Glasgow, Dublin and Belfast.

" NOT MUCH DOING ON THE RADIO

IS THERE? COME ROUND FOR A

GAME OF CARDS?"

"NO THANKS!
I'M LISTENING ON MY

NEW STENTORIAN"

Old-fashioned reproduction may not be actively
objectionable, but its insidious habit of sapping the li'e from
a good programme can unno iced, rob you of the enthu iastic
enjoyment radio should provide.

Ratio as it sh u d be-radio as it can be-radio as
heard through the 1937 Stentorian-gives a degree of sp. kling
entertainment that will make you look forward to the evening
programmes. Ask your dealer about this-the greatest single
steno forward in commercial reproducers ever made. He will
gladly demonstrate-to-day !

See how little this
realism costs :-

Chassis Models
37S ... 42/- 37 8 ... 23/6
37 .1 ... 72/6 37M... 17/6
Cabinet models from 29/6

Models from 39/6,
or hire purchase
terms from

7'6
down.

19 STENTORIAN
TheNEWspeaker with theNEWrealism

WHITELEY ELECTRICAL RADIO CO. LTD. (MECHANICS DEPT.). MANSFIELD, NOTTS.

FREE SERVICE FOR READERS
D EADERS requiring information concerning goods or services ad-

vertised in PRACTICAL MECHANICS should give names of
Advertisers from whom particulars are desired. Any number of
names may be included and we will obtain for you catalogues, lists and
any other information you may be wanting. THERE IS NO CHARGE
FOR THIS SERVICE.
Readers desiring particulars from a number of Advertisers will, by this method, save time and pos-
tage. Halfpenny stamp only is required if your envelope is left unsealed. If any Advertiser stipulates
that stamps or postal orders are necessary before samples or catalogues are sent, please enclose the
necessary amount with your instructions. You are cordially invited to make full use of this service.

Post this to ADVERT. SERVICE DEPT.,
PRACTICAL MECHANICS, 8-11 SOUTHAMPTON ST., STRAND, W.C.2.

Please obtain and send to me particulars from the Advertisers in your December issue whose
names I give on list attached.

Advertiser Page No. Information Required

AOSAAAAAAAAAN Attach sheet of paper, with particulars, and your name and address (written in BLOCK
tGlIGTS) wins aGGIC, to 11413 1.471111114fGLG17

.14.1.0601414101111MMilltaumbiftlemiginie
isaama......
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'SURFACING IN THE LATHE

A
.11111 GD

A

Figs. 1 to 3.-(Left to right) A suitable arrangement ; using a bent bar when only one stud hole is required
and a simple wooden pattern.

MOST mechanics have had experience of
using the lathe for surfacing, in which
operation the work is bolted to the

face plate and the tool traversed by the
cross slide and fed up to the work by
the top slide of the compound slide rest.

This method gives good results on such
work as can be bolted to the face plate on
the lathe mandrel. But in many cases jobs
require surfacing which are not of a shape
which allows of them being rigged up on the
face plate, and a method of tackling such
jobs may prove of interest. It will also
prove a time and money saver if several
parts have to be machined, and is always
available once rigged up.

Where we have a cast-iron standard (such
as the side standards for a small vertical
engine) the bottom and the top surfaces
require machining in a true plane. They
could not be mounted on the face plate.

A Suitable Arrangement
The arrangement shown in Fig. 1 makes

the job easy. The work is bolted down on
the top of the cross slide, the top slide hav-
ing been removed and the stud holding the
latter being used (perhaps with an addi-
tional stud and a cross bar) to hold the work
down. Sometimes the shape of the work
allows it to be bolted down by the stud
(which holds the top slide normally) alone.
The tools for surfacing are mounted in a
tool holder which screws on the lathe man-
drel nose.

In Fig. 1, A is a pillar, the base B of
which requires machining or surfacing. It
is bolted down by a strap C, and a pair of
studs and nuts and washers D, E, F.
Sometimes the shape of the work is such
that only one stud is required, and it may
screw into the stud hole in the bottom slide
which holds down the top slide.

This may be done by using a bent bar as
at Fig. 2, which saves the necessity, where
the shape of the job allows its use, of drilling
and tapping a hole in the slide top for a
second stud for use in this method of sur-
facing.

Here the work is at A. B is a bent bar
of iron with a hole through it to take the
stud C. The bend down end D of the bar

should be very slightly longer than the
thickness of the work to be held down so
that the bar holds firmly at B rather than
at F. Where the bent -down part is not
long enough any metal (not wood) packing
can be put under the end at G. Screwing
down the nut H will hold the work firmly.

Other Shapes
For other shapes other fastenings may be

improvised and the use of a second stud hole
will always be found of utility when tack-
ling awkward jobs.

The tool holder shown in position, rela-
tive to the work, in Fig. 1, is made of cast

Figs. 4 to 6.
-(Left to
right) How
a nut and
washer at
the end
draw the
eye bolt
through ; a
simple form
of cutter, and
the shape
of the eyestuds.

iron : a simple wooden pattern shown at
Fig. 3 being required, A being a side view
and B a front view. It is bored out and
screwed to suit the lathe mandrel and slots
are cut in it by drilling and filing as shown
at HH in Figs. 1 and 4. These slots should
be in. wide. They are to take the turned
eye studs JJ (Figs. 1 and 4), and should
be about I in. wide.

The eye studs are turned from the bar
and their shape, is shown at Fig. 6 where A
is an end view, B is a side view and C a

Surfacing Jobs Which Are
Not of a Shape Which
Allows Them to be Rigged
Up on the Face Plate.

perspective view. At the end they are
turned to in. diameter and then filed down
to the shape shown and in. wide, and fit
in the slots in the tool holder. They have
k -in. shanks turned and screwed fin. Whit-
worth, and through the head, from fiat to
flat, is drilled a f in. hole D, which takes the
fin. round steel cutter.

In Fig. 4 is shown how the nut and washer
at the end draws the eye bolt J through and
clamps the cutter K against the face of the
cutter holder, shown also in Fig. 1.

It will be noticed that the cutters are ad-
justable along the slots and can be brought
near the centre for narrow work to prevent
too much " cutting the air " and further out
to cover wider areas.
A Simple Cutter

A simpler form of cutter holder is shown
at Fig. 5. Here a wide disc A is turned
with a shoulder to fit the lathe mandrel nose.
The front view shows how the holes (which
should be opposite each other in pairs) can
be staggered so that cutters can be inserted
in pairs to take the maximum diameter to
cover the job without leaving too much of
the surface to be machined. Here the holes
are 1 in. diameter square with the face and
holes are drilled into them from the edge of
the plate and fin. Whitworth tapping size.
These holes take fin. set screws, which
should be case hardened at the end. They
pinch the fin. round cutters.

In use, the lathe should be put into back
gear with the belt on the largest cone of the
pulley, so that the mandrel rotates at the

( 0 ) A

D

lowest speed. The work is traversed across
in front of the cutters by the cross slide
screw and handle, and the feed for depth of
cut is made by engaging the nut on the
saddle with the lead screw, and having a big
change wheel on the end of the latter and
using this to feed the saddle up to the work
to increase the depth of cut.

Where a lathe is fitted with a shaft for
surfacing-a shaft which automatically
operates the cross slide-this may be used.
Most small lathes, however, are not so fitted.
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Masters of Mechanics No. 16

An early air -pump experiment to remove air from a sealed barrel by means of a crude type of pump.

NEARLY every schoolboy who has
passed through an elementary science
course considers himself to have

made more than sufficient acquaintance
with " Boyle's Law " and its vagaries. For
Boyle's Law, that well-known generalisa-
tion concerning the relationship existing
between the pressure of a gas and its volume,
is one of the most fundamental concepts of
modern science. Upon Boyle's Law, physics
has built up an enduring structure of solid
fact. No wonder, therefore, is it that the
youthful aspirant to the systematic study
of science is, more often than not, made to
form acquaintance with this celebrated
Law without delay.

Law of Gaseous Compression
In spite of the fact that the famous Law

of Gaseous Compression to which he gave
his name is so well known, the curious career
of Boyle has, to a certain extent, been
allowed to sink into obscurity. There is no
doubt of the fact, however, that this shy,
retiring, semi -ascetic and altogether strange
and queer individual, the Honourable
Robert Boyle, effected during his lifetime
scientific discoveries of the utmost import-
ance. Boyle, indeed, made his lasting
mark, not only upon the infantile and im-
mature physics and mechanics of his day,
but also upon the embryo science of chemis-
try which be assisted in freeing from the
age-old superstitions and charlatanism of
alchemy and would-be magic.

One of the reasons why the early pioneers
of steam -motive power experienced so much
difficulty and so many disappointments
over the working of their crude mechanisms
is that they failed to realise the fact that
steam behaves as if it were a true gas and,
therefore, that, within reasonable limits, it
is subject to the laws which govern the
properties of gases. The early steam

pioneers hardly realised the tremendous
power inherent in expanding steam. Steam,
to them, was merely a useful vacuum -pro-
ducing agent. You admitted steam to the
under -side of a piston and the vacuum pro-
duced when the steam condensed was suffi-

Boyle's ori-
ginal air -
pump, the
first mech-
anical air -
pump to be
made in this

country.

The Honourable Robert
Boyle and the Foundations of

Mechanical Power

cient to allow the forcible descent of the
piston under the pressure of the atmo-
sphere on its upper side.

That, in brief, was the working principle
of all the early steam engines. Had, how-
ever, inventors given closer ear to the
principles of physics and mechanics which
Boyle laid down, and thereby utilised the
expanding force of steam to drive a piston
downwards within a closed cylinder, steam
power might have been made practicable a
century or more before it actually came into
prominence.

Theoretical Investigations
Boyle, it is true, never constructed a

steam engine. In point of fact, the actual
working mechanisms which he did actually
make are very few and far between. It is
to Robert Boyle as a theoretical mechanician
and physicist rather than as a practical
inventor that lasting fame and honour, and
inclusion in the long line of engineering and
mechanical pioneers is due, for, without a
doubt, Boyle, by his theoretical investiga-
tions, researches which, owing to the nature
of the times in which they were carried out,
were arduous and difficult, laid down, with
Newton and a handful of other investiga-
tors, principles which ultimately proved of
the greatest help to later inventors.

The personal history of Robert Boyle
was uneventful. Born at Lismore, Ireland,
in 1626, Boyle was the fourteenth child of
Richard Boyle, a Herefordshire man who
went to Ireland early in his lifetime, married
a rich wife and ultimately became Baron of
Youghall, Viscount of Dungarvan and Earl
of Cork. The famous Robert Boyle, there-
fore, in consequence of his birth, bore the
title " Honourable."

Robert Boyle was cast by Nature in a
delicate frame. As a youth, his health was
bad, a circumstance which was not by any
means improved by his highly studious
habits. At the age of eleven, young Robert
was taken for a protracted tour around
Europe. At Florence, Boyle became ac-
quainted with the works of Galileo. From
that time he appears to have given his mind
over completely to the study of natural
science. In his later youth, Boyle developed
strong religious tendencies and at one time
contemplated taking Orders. Feeling, how-
ever, that he possessed no real vocation for
such a life, he relinquished all hankerings
after the Ministry and retired to Oxford
and then to London, in which two cities he
assiduously and, at times, very secretly
devoted the whole of his abundant time to
the pursuit of scientific knowledge.

A Religious Man
Boyle was one of the original members of

the Royal Society. He was elected Presi-
dent of the Royal Society, but he refused to
take that office upon himself because the
Charter of the Society laid down the taking
of an oath by a newly installed President,
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and Boyle, in consequence of his extreme
religious views, interpreted to the letter the
New Testament exhortation not to swear
" neither by heaven, nor by earth, nor by
any other oath." Such was the character
of the man.

Perhaps the work of Boyle which has
most benefited the modern world is that on
the physical characteristics of air and gases.
Air, stated Boyle, has a " spring in it.
When you heat air (or any other gas, for
that matter) its " springiness " increases
and, conversely, when air is cooled, this
peculiar buoyancy departs from it.

In other words, Boyle, in his quaint
phraseology, was trying to acquaint his,
contemporaries with the fact that gases
expand when they are heated and contract
when they are cooled.

Now comes a most significant part of
Boyle's work. He showed that an expand-
ing gas exerted a truly enormous and an
almost irresistible force upon its surround-
ings. Subsequently, he suggested that air
and gases, in expanding, might be compelled
to do useful work.

Here we have the first germ of the future
steam engine, of the turbine and of the
various forms of internal combustion
engines. All such prime movers operate in
virtue of the almost irresistible expansion
of a heated gas (for steam, in expanding,
behaves very much as if it were a true gas).
Were it not, therefore, for this characteristic
" springiness," as Boyle puts it,.this expan-
sive force of gases, many of our present-day
engines would not only be unknown but
also unknowable.

A Vacuum Pump
Boyle was one of the first to construct an

efficiently working vacuum pump. Such
an instrument he termed a " wind pump."
With this pump he made a large number of
experiments upon the physical nature and
properties of air. He showed that a candle
flame is extinguishable in a vacuum, that
animals cannot live in one and, moreover,
he came very near to the discovery of
oxygen by suggesting that air contained
within itself some vital principle whereby
animal and human life was sustained and
combustion made possible.

Unfortunately, however, Boyle missed
the real significance of flame and combus-
tion. Had he been able to elucidate its
real nature, the twin sciences of physics and
chemistry might have made much more
rapid strides than they did at that period.

The best-known contribution of Boyle to
physical and mechanical science is his well-
known " Law," which states that the
volume of a gas varies inversely as the pres-

sure which is placed upon it, the tempera-
ture of the gas being maintained constant.
Boyle, in determining this law, worked with
bent glass tubes containing air and mercury.
He poured mercury into a tube containing
a known quantity of air. The mercury
rose in the tube and compressed the air in
front of it. By increasing the " head "
of mercury, Boyle increased the degree of
pressure on the air in the tube.

Nowadays, we know that, whilst Boyle's
Law serves for many practical purposes,
it is by no means strictly accurate. Gases
throughout a long range of temperature and
pressure do not always obey Boyle's Law.
Some of them, even when subjected to only
moderate pressures, condense and turn into
liquids. Others, after they have been com-
pressed to a certain maximum degree, seem
to turn round, as it were, and strenuously
oppose further compression.

The Air Compressor
Boyle, in addition to constructing the first

vacuum pump made in England, also devised
a machine which would act in the opposite
manner and, instead of removing air from
an enclosed space, would strongly compress
it into confined surroundings. In other
words, Boyle now appears before us as the
inventor of the air compressor.

Boyle's air compressor was, naturally
enough, a very crude affair. At first Boyle
tried to compress air within a barrel, but,
finding that, when he attempted that feat,
the compressed air speedily decompressed
itself again through every chink and crevice
of the barrel, he used a metal globe with
more successful results.

It is interesting to note that Boyle, in his
construction of his " wind pumps," em-
ployed the very same means as those which
are now used, to wit the piston and the
cylinder, both of which devices had previ-
ously been invented by mechanicians on the
Continent. It was during his manipulation
of his air compressor that Boyle noticed the
power of compressed air to force a piston
up a cylinder and thus to do useful work.
From this observation came the pregnant
remark of Boyle's which we have already
noted-that expanding air might be made
to do useful work.

Delicate Health
Owing, no doubt, to his delicate health,

which remained with him throughout his
lifetime, to his retiring disposition and to
his ample financial resources which he
inherited from his father, Boyle, as his life
progressed, became more and more of a
recluse. He disliked the ordinary affairs of

life. No wife ever shared the interests of
his life and with mechanics and science he
mixed, seemingly at his mere fancy, the
deepest theological matters and curious
religious speculations.

It is on record that Boyle, when engaged
in the laboratory and workroom of his
residence, would hang up outside the door
of his apartment a little card bearing the
following handwritten inscription :

Mr. Boyle is not to be spoken with to -day.
In many respects, the above legend

summed up the characteristics of Boyle's
curious and genius -like personality. Hav-
ing no liking for the ordinary engagements
of the world, he shut himself away from
them and lived wholly for Science, almost
his sole acquaintances being a handful of
kindred spirits who, with him, assisted in
the formation of the Royal Society.

Boyle stands a curious and an almost
solitary figure in the history of early
mechanical, physical and chemical science.
Behind him, the path of science is almost
indiscernable, for it leads back into a veri-
table quagmire of superstitious nonsense. In
front of him, however, the track is clearly
defined and quite plain, and it leads directly
to our own times.

Out of Boyle's strange and queer life-
time came a new spirit of science, a spirit
which, so far as practical mechanics and
engineering is concerned, ultimately fructi-
fied in the construction of the steam engine
and in the development of mechanical
power.

His " Works " Collected
Boyle died in London on December 23rd,

1691. His Works were afterwards collected,
edited and published in six folio volumes.
They are seldom if ever, read nowadays,
except by historians of science, for Boyle's
style of writing, in common with that of
others of his Age, was prolix, long-winded
and rambling in nature. Nevertheless, in
those six folio volumes which represent a
lifetime of scientific research, the modern
enquirer may, if he cares to, trace at will
the first conception and the beginnings not
of one or two modern mechanical principles
and devices but of a whole array of them.

Some mechanicians invent. Others, by
their work, make it possible for inventions
to be made. The Honourable Robert
Boyle is to be included in the latter class of
original minds and as long as the early
records of mechanical and physical science
persist his name will stand out prominently
as that of a pioneer scientific worker of the
very first repute.

THE commercial aeroplane has achieved
many triumphs, but none has been
more remarkable than the aerial

medical service of Australia. Populated
areas in Australia are confined to the eastern
and southern districts. Over the remainder
of the country-an area larger than Western
Europe-are dotted settlers whose nearest
neighbours are often 100 miles away, and
whose nearest doctor or hospital may be
200 miles or more distant. The only
transport in much of this vast territory is
by car over bush tracks, and in the wet
season such tracks often become quagmires.
It was in 1912 that a special mission was
founded to provide medical aid for the
remote bush districts. Nursing homes
were established at various centres, and
even in those pre-war days the Rev. John
Flynn_ who had been placed in charge of.,

FLYING DOCTORS
OF AUSTRALIA

this work, foresaw the possibilities of aero-
plane and wireless.

A Spedal Wireless Transmitter
It was not, however, until after the war

that plans in this direction began to take
shape. A first medical air base, with a
D.H. 50 air ambulance, and a flying doctor
in the person of Mr. St. Vincent Welch,
began its work at Cloncurry in 1927. At
the same time a special wireless transmitter
was evolved for maintaining communica-
tion between remote " nuthsk olr " al -Minna

and the flying doctor's headquarters. In
this form of transmitter a dynamo is
operated by bicycle pedals, and Morse
signals are tapped out on an automatic
keyboard operated like a typewriter. A
wireless base station was put into operation
at Cloncurry in 1928, and soon afterwards
the first pedal wireless sets were installed
at some of the " outback " stations, en-
abling them to call up Cloncurry when the
services of the flying doctor were required.
At the present time over thirty pedal -
operated sets are working in conjunction
with the Cloncurry base.

The work of the flying doctors in Australia
has been enlarged greatly during recent
years. The first base at Cloncurry was soon
followed by another at Wyndham. Now
there are additional bases at Port Hedland,
Kalgoorlie, and Broken Hill.
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AROUND THE TRADE
New Lines Introduced by the Manufacturers
Lionel Trains
M ODELS of all the latest streamlined

trains are introduced by Lionel Trains
in their Christmas stock. Also of interest
is a distant control passenger train with
whistle. The outfit consists of one No.
265K distant control locomotive, one No.
265w streamlined coal tender, one No. 65
whistle and reversing controller, one No.
600 illuminated Pullman car, one No. 601
illuminated observation car, one No. 602
illuminated baggage car, eight O.C. curved
track, four O.S. straight track and one
O.T.C. lock -on connection. The cars are
finished in a modern colour combination,
have four-wheel bogies, removable roofs and
measure 9 in. in length. The entire trains
is 48k in. long, and the track supplied forms
an oval 50 in. x 30 in. The model com-
plete costs 6 guineas. This is only one of
the many interesting models listed in their
latest catalogue, which is obtainable on
request from Lionel Service Dept., 35/6
Aldermanbury, London, E.C.2. A com-
plete range of accessories are also listed.

Chemistry for Christmas
READERS interested in chemistry

should write to A. N. Beck & Sons, 60
High Street, Stoke Newington, London,

Military and Civil aerodromes and a series
of model aeroplanes from the period of the
Great War to the latest modern machines.
A special feature is a complete model layout
of the most modern Civil Airport, Gatwick,
made with Skybird models, with its unique
Martello Air Station. This layout is com-
plete with the hangars and the Southern
Railway Station.

The Trix Twin Railway
I UST imagine two electrically -driven
J trains travelling on the same line, at
different speeds, in the same or opposite
direction, backward or forward, fast or
very slow ; you can do all this from two
simple controls with the Trix Twin Rail-
way. The special resistance controller
with safety cut- odt gives perfect control
for starting, stopping and reversing, it's
just as easy as pressing a button. You'll
be fascinated too, with the automatic
couplings fitted on all T.T.R. stock. With
these you can marshall Goods and Passen-
ger Trains-just like the real thing. You
can have the most elaborate railway system
in only a quarter of the space usually
needed, and you'll have twice as many
thrills.

The patent rails are beautifully mounted

The new Trix Goods Train.

N.16, for their latest catalogue in which is
listed chemicals and accessories of all
descriptions. Sets of chemical apparatus
only are obtainable for 2s. 6d., 58. 6d.,
10s. 6d., 11 18. and £2 2s. Sets of chemicals
only are also obtainable, as well as sets of
chemicals and apparatus combined.

Models Driven from the Mains
C. C. HEAYBERD & CO., 10 Finsbury
I Street, London, E.C.2, have recently
introduced a new all -metal rectifier which
incorporates three liberal outputs : 6, 8, 10
and 12 volts 4-5 amps D.C. ; 31 volts
3-4 amps A.C. ; 20 volts 1 amp A.C. The
rectifier unit will be found ideal for opera-
ting model railways, etc., from the mains.
The 4-5 amp D.C. supply is sufficient for
running three average trains ; the 31 -volt
lighting supply will illuminate twelve or
more small lamps ; and the 20 -volt 1 amp
output is suitable for point work or supply-
ing current to small A.C. motors. All
three outputs can be operated at the same
time. The unit costs 87s. 6d.

Skybirds at Selfridge's

A SKYBIRD Aeronautical model de-
partment was recently officially opened

at Selfridge's by Sir Harry Brittain and Mr.
C. W. A. Scott. The exhibit comprises

on bakelite bases making them strong,
rigid and impossible to bend. They are
fixed and unfixed in an instant. The
trains are electrically driven by means
of a universal motor and a special controller.
The trains may be operated off either altern-
ating or direct current. In the case of
A.C. the railway is operated direct from the
mains through a T.T.R. transformer with
14 volts output ; for D.C.-accumulators
with a 12 -volt output are needed, or a
converter may be used where it is desired
to run from D.C. mains. The Instruction
Book supplied with each train or obtain-
able separately (price 3d.) gives complete
information in every respect. This rail-
way is on sale at stores and toy dealers, and
manufactured by Trix, Ltd., 45 Clerken-
well Rd., London, E.C.1.

Successful Tuition Guaranteed
SO sure are The British Institute of

Engineering Technology, 17/19 Stratford
Place, London, W.1, of the efficiency of
their courses, that they guarantee to coach
the student until he has passed the actual
examination. Irrespective of the number
of attempts he may have to make, no extra
fee is charged. More important still, if a
student should fail to pass his examination
after his first attempt, then they are pre -

TAKE UP PELMANISM
Sir Herbert Barker's Tribute-
" Impossible to Speak Too Highly of It."

SIR HERBERT BARKER, the world-famous
Specialist in Manipulative Surgery, says :

" The brains of a country constitute its
greatest asset, and Pelmanism offers the
wherewithal to develop this asset to the

fullest. The system
brightens our out-
look on the glorious
possibilities of life ;
strengthens and quic-
kens our memory and
understanding ; gives
coherence and clarity
to our thoughts, and
enhances, un6eliev-
ably, our capacity for
intellectual enjoy-
ment and usefulness.

" I am convinced
that benefit beyond

computation can be secured by all -
whether the student be 19 or go-who will
follow the directions given in the Course."
What Pelmanism Does

A course of Pelmanism brings out the
mind's latent powers and develops them to
the highest point of efficiency. It banishes
such weaknesses and defects as :-
Depression " Inferiority Complex "
Shyness Mind -Wandering '

Forgetfulness Indecision
Boredom Weakness of Will
The Worry Habit Pessimism
Unnecessary Fears Procrastination
Indefiniteness Morbid Thoughts
which interfere with the effective working -
power of the mind, and in their place it
develops strong, positive, vital qualities,
such as :-

-Concentration -Organising Power
-Observation -Directive Ability
-Perception -Presence of Mind
-Optimism -Courage
-Judgment -Self -Confidence
-initiative -Self -Control
-W Ill -Power -Tact
-Decision -Reliability
-Originality -Salesmanship
-Resourcefulness -Business Acumen

and a Reliable Memory

By developing these qualities you add to
your Efficiency and consequently to your
Earning Power.

In a sentence, Pelmanism enables you to
live a fuller, richer, happier, and more success-
ful existence.

This is borne out by the letters received
from those who have taken the Course, many
of which are quoted in

" The Science of Success."
If, therefore, you wish to make the fullest

use of the powers now lying latent or only
semi -developed in your mind, you should
send to -day for a free copy of this most
interesting book.

Write to -day to the
Pelman Institute,

130 Pelman House, Bloomsbury Street,
London, W.C.1,

and by return you will receive a free copy
of " The Science of Success," and particulars
enabling you to enrol for a course of Pel- ,

manism on specially convenient terms.
Call or write for this free book to -day.

Readers who can call at the Institute will be welcomed.
The Director of Instruction will be pleased to have a
talk with them, and no fee will be charged for his advice.

PELMAN (OVERSEAS) INSTITUTES: PARIS, 8o
Boulevard Haussmann. NEW YORK, 271 North Avenue,
New Rochelle. MELBOURNE, 396 Flinders Lane.
JOHANNESBURG, P.O. Box 4928. DURBAN, Nate
Bank Chambers (P.O. Box 0489). CALCUTTA, 002
Clive Street. DELHI, so A lipore Road. A MSTERDAM

Damrak 68. JAVA, Malabarweg, Malang.

[Vandyk
SIR HERBERT BARKER

.11imellinalleammonellewlimpookmemunismok
40-
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Things are happening to -day
which vitally affect you!

If you are about i8, perhaps you are
getting settled in your chosen work and
already feeling the strain of competition for
a better position. If you are in the 40's,
your family responsibilities are near the
peak, the necessity for money is tense-
and younger men are challenging your job.
And men of the ages between 18 and 45 face
similar problems, in one form or another.

The most valuable employment security
to -day is the security a man creates for
himself-in him self 1 Through training, he
is able to adapt himself to new conditions,
to utilise experience without being handi-
capped by habit He masters jobs and
makes new jobs. He meets emergencies-
and is not overwhelmed by them. And
this is an age of emergencies.

For 45 years the International Corre-
spondence Schools have helped thoughtful
and ambitious men to acquire the training
they need. To -day, with this need more
urgent than ever, this world-famous institu-
tion offers greater opportunities than ever.
Why not permit us to show you the way to
greater security and larger earnings ? Our
expert advice is free. Write to -day.

.. COUPON FOR FREE BOOKLET ..
INTERNATIONAL CORRESPONDENCE SCHOOLS,

LTD.,
Dept. 95, International Buildings, Kingsway,

London, W.C.2.

Please send me your booklet containing
full particulars of the Course of Correspond-
ence Training before which I have marked
X. I assume no obligation.
DAccountancy
DAdvertising
[Aeronautical
[Architecture
['Bookkeeping
DBuilding
DChemical Engineering
OCivil Engineering
DDraughtsmanship
DElectrical Engineering
['Engineering Design
DMarine Engineering

DExaminations, state which

DMechanical Engineering
DMining Engineering

Engineering DMotor Engineering
DPIumbing
DRadio
DRailway Equipment and

Running
['Salesmanship
DSteam Engineering
DTextiles
DWoodworking

The I.C.S. teach wherever the post reaches and have
a wide variety of courses of Study. If, therefore, your
subject is not in the above list, write it here.

Name Age

Address

pared to return his full fee, if he does not
wish to make a further attempt. Having
completed his course, however, the student
should hae no difficulty in passing at his
first sitting.

As a further tribute to this organisation,
the firm of Philco Radio and Television
corporation have officially advised their
dealers, and their dealers' service men to
study the technical side of their work under
the guidance of the B.I.E.T.

Portable Lighting and Heating

TO those with workshops, garages, etc.,
the. Tilley storm lantern can be especi-

ally recommended as it can be carried
easily and safely from place to place. It
burns ordinary paraffin under pressure and
will give a brilliant steady light of 300 c.p.
at the small cost of ld. for six hours. It is
unaffected by the weather, however severe,
so that it is useful for out of doors just as
well as inside. Strongly made of stout
brass with no parts to rust, corrode or get
out of order. Among its numerous poten-
tial uses are those in connection with the
work of mechanics, owners of small garages,
observatories, etc.

How often during the day, both in winter
and summer, temporary heating is wanted
without the work involved in lighting a fire.
The Tilley radiator quickly provides
pleasant warmth and being portable can be
used in workshop, garage, office, etc., as
well as in every room in the home. In
short the Tilley radiator can be used in half
a dozen places in the course of a day,
which other methods of heating do not

and therefore
requires no connections for fixing. Burns
ordinary paraffin at the low cost mentioned
above and works precisely on the same
principle as the Tilley lantern. Oil con-
tainer is made of solid brass and the
reflector of highly -polished copper.

Model Galleons

STUDIETTE
Galleon Kits are an original

production of Studiette Handcrafts,
Kent Street, Birmingham. It is well-
known that a model galleon forms a very
popular decorative item in the modern
British home, and has been used even more
since the use of pictures and other orna-
ments has perhaps fallen a little into disuse.

A model gal-
leon is always
an attractive
feature in the
home and is a
constant centre
of interest to
family and
friends alike.
Perhaps it is the
fact that the
British nation
has such a glori-
ous naval his-
tory to relate or
because every
Britisher has
that tang of sea -
salt in his blood
which gives the
appeal. The fact
remains, how-ever, that
whether one pos-
sesses a model
galleon or not,
there is hardly
a soul who would
but agree that
these beautiful
little reminders
of Britain's bril-

liant sea fights in all their stately glory are
objects of justifiable pride.

Studiette model galleon construction
kits have been produced by experts who
have spent many hours in constant re-
search work in connection with each indi-
vidual model which has been produced.
The rule is that the kit of parts, which
incidentally is entirely British, contains
every single component necessary, and
every detail of instruction including inter-
esting handbooks and full diagrams for the
construction of a model galleon which is at
once beautiful and true. Dimensions,
heraldry, colouring, armament, rigging,
and in fact every point concerned is as
correct as it is possible to be on models of
this scale so far as historical detail is avail-
able, such detail having been searched for
not only in this country, but wherever the
ships of Britain have touched port and left
record in those bygone days.

" Modern Building Practice "
I F you are connected with the Building
Trades, or are an Architect or an Archi-

tectural Student, you will be intensely
interested in .Modern Building Practice, a
valuable new weekly part publication which
is now on sale at all newsagents and book-
stalls.

Complete in about forty weekly parts,
this work contains the very latest methods
in all branches of building practice, from
the initial planning and designing to the
work of construction and the provision of
the final equipment. Celebrated architects
and building authorities contribute to its
pages and there will be over 2,000 practical
illustrations, plans, elevations, photographs,
diagrams and tables. Each weekly issue
throughout will also contain a practical
Date Chart. With Part I is given a Data
Chart on Concrete Foundatons.

Be sure to ask for Modern Building
Practice at your newsagents. It costs Is.
per part. It is worth pounds to every live
man in the building and allied industries.

A New Bicycle Speedometer

S. SMITH & SONS (Motor Accessories),
Ltd., Cricklewood Works, London,

N.W.2, are producing a very sensitive
cycle speedometer made with the same
finish and exactitude as the marine, auto

N

A model of the Golden Hind. The kit for making this model is supplied by Studiette
liernskrqfts.
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and aircraft instruments for which they are
famed all over the world. The delights of
cycling are greatly enhanced by the addi-
tion of a speedometer, especially one
incorporating a mileage recorder, as Smith's
does, to your mount. You are able to
keep a close check on your speed, your
averages, and on your time and distances
for various routes. It only takes a few
minutes to fit the instrument, and it is
bracketed to the handlebars so that the

The Smith cycle speedometer.

dial is flush with them and so does not
interfere with any controls or other equip-
ment. The dial of the instrument is black
with a white scale, and is 211 in. in diameter,
surrounded by a chromium bezel and a
black enamel case. The driving sprocket
is attached to the spokes on the right-hand
side of the front wheel, so that it is posi-
tioned round the hub. To keep the drive
shaft into position a rubber clip is supplied.

Smith's speedometer costs 198. 6d.
complete, and it carries a full guarantee,
which includes service at their depots.

Model Aircraft
THE MODEL AIRCRAFT STORES have
I now moved to new and larger premises

at 127B Hankinson Road, Bournemouth,
due to the rapid general increase in their
business, especially so regarding petrol
engine models which are becoming very
popular.

Their new premises include a large floor
area which will be devoted to a permanent
Model Aero Exhibition, including petrol
engines, petrol engined complete models,
all the latest rubber models, and every-
thing possible to interest aeromodellers.

Mr. A. E. Brooks, the well-known
designer of the 18 c.c. " Comet " engine,
has joined the staff in order that his expert
knowledge of petrol engines and petrol
models shall be available to their customers.

Facilities have been arranged for demon-
strating petrol models in the air, and
intending customers are encouraged to take
advantage of these demonstrations.

Their new service department undertakes
repairs to any make of engine at very
reasonable charges, no job being too diffi-
cult for them. Their works are fitted up
with lathes and all the necessary machines
and equipment for quick and efficient
service. Some of the leading figures in the
petrol -model world have already availed
themselves of this service, with which they
have expressed great satisfaction.

In addition to the manufacture of the
" Comet " engine, which has been tested
by an uninterested authority to develop

h.p., and fly a model weighing 13+ lb.,
their technical staff is now engaged on the
final details of the " Spitfire," a real baby
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engine at a very modest price, which they
hope, to have on the market by Christmas.
The " Spiffily " can be used on a 4 ft. span
model, and should prove a boon to those
modellists who must consider price and
portability.

The rubber models are not being
neglected, and the Model Aircraft Stores
stock all the best and newest designs.

Anyone interested in the hobby will be
welcomed at their new premises, and should
find their visit well worth while.

Model Ship Catalogue
MESSRS. P. M. SWEETEN of 38, Bank

Hey Street, Blackpool, have just issued
an interesting catalogue of Model Ships, for
which they are supplying kits of parts.
The models listed are the clipper ship
" Flying Cloud," which costs 28. ; the
" S.S. Leviathan," which costs 68. 6d. ; the
" Constitution," at 108. ; the " U.S.S.
Texas," at 68. 6d. ; the destroyer " Preston"
at 2s. ; the three -masted " Constitution,"
at 28. (smaller size than the previous model
of the " Constitution " mentioned) ; the
submarine " Chaser " at 28. ; and two
models of the " Queen Mary," at 78. 6d. and
3s. respectively. The Yankee " Clipper "
costs 78. 6d. All these prices are carriage
paid. The models themselves are most
realistic and vary in length from 19 in.
down to 12 in. They make splendid orna-
ments, and each of the kit contains every-
thing needed, including wood, dowling,
spars, masts, yard arms, cement, coloured
lacquers, and materials for making the
stand. The kits offer a varied choice from
Spanish galleons to model battleships.

TRANSPARENT MYSTERIES
(Continued from page 130)

while water is poured into the glass and
out again. The liquid will not be in the
glass long enough to leak through and the
disc can then be disposed of in the drying -
cloth as before.

The Vanishing Stick
In Fig. 10 yet another method of vanish-

ing is shown. A short stick is covered
with a cloth and dropped into a glass vase,
from which it vanishes.

At the outset the stick is covered with a
length of thin glass tube. The stick itself
is allowed to slide out of the glass tube as
soon as the covering handkerchief is thrown
over, and disposed of in a bag behind the
table (Fig. 11). The glass tube when
dropped into the vase gives a sound
sufficiently similar to that of the stick
striking the glass to maintain the illusion
that the stick is there, but when the cloth
is removed, the transparent nature of vase
and glass tube renders the tube invisible ;
an illusion that is helped by the pattern
on the glass. Another method is to fill the
glass with water, which, by breaking up
the lines of the tube, makes it quite
impossible to detect its presence.

This ability of one transparent object to
conceal another may also be used to vanish
a glass of water. The glass, a small one,
is filled from a cut -glass jug. A paper
serviette is pressed round the glass, which is
then secretly slid behind the jug. The,
water in the jug masks the presence of the
tumbler, and the paper, retaining the shape
of it, gives the impression that the glass is
still under the serviette. The serviette is
carried carefully into the midst of the
audience and suddenly crumpled into a
ball. A very surprising vanish, as the glass
seems to melt away under the very noses of
the spectators.

IADDRESS
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ADIO
We can train you
for a successful
radio career or
teach you how to
earn money in
your spare time

Read what some of our students
say :-

" I have obtained fresh employment
at a much higher salary through giving
particulars of your Course which I am
taking."

" He engaged me at a big increase in
salary. I couldn't have got the situation
without your help."

" I have much pleasure in announcing
an increase in salary and promotion."

"I could not have obtained this job with-
out your Course."

"I was engaged on the spot as
Engineer- in -Charge of their Service
Department."

"My engagement was due entirely to
the technical knowledge I gained from your
training."

"I have been delighted with the
whole Course, and am already earning
more money because of it."

"I have obtained a position at double
the pay."

Without interfering with your ordinary occupation
you can learn in your own home how to become a
well - paid radio engineer. Our home Study
Courses are praised by leading radio authorities.
We specialise in Radio and our Courses are con-
ducted by practical radio experts.

TECHNICAL & COMMERCIAL

RADIO COLLEGE
FAIRFAX HOUSE,

HIGH HOLBORN, LONDON, W.C.I

Take the first step to
success and better pay
by sending at once for
your free copy of " Radio
as a Career." Post
coupon below.

r_
Post in unsealed envelope : Id. stamp.

I To: T. & C. RADIO COLLEGE,
Fairfax House, High Holborn, London, W.C.1. I

Please send me free copy of " Radio as a Career," in
Iplain envelope, and tell me how I can get well -paid I
employment or profitable spare -time work.

1 NAME 1

1
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HERO - MODELLERS
MR. F. J. CAMM, Editor of Practical Mechanics, writes: " I can recommend no hobby with more
enthusiasm to the modern handyman or his son than Model Aeroplane Building, for there is no other
hobby which can be followed at such small cost, and with such a minimum of tool equipment. It is
the only practical hobby which combines the fascination of a scientific indoor recreation with the
benefits of healthy outdoor exercise. It is possible to reproduce in miniature all of the evolutions
of a full-size machine. You may use elastic, steam, or tiny petrol engines as motive power. I, myself,
have devoted many thousands of pleasurable hours to the building and flying of model aircraft. There
is the additional advantage that it will provide the magic key to the door of opportunity in the aircraft
profession, where skilled labour is short and urgently required. Profitable jobs await those with
technical knowledge. You cannot obtain this in any better or more rapid way than by building and
flying models."

THE MODEL AIRCRAFT BOOK
By F. J. CAMM. Here is a book which the author himself describes as a second course in advanced model aircraft con-
struction. It follows upon the success of his two earlier books-" Model Aeroplanes and Airships " and "Power -driven Model
Aircraft "-and is necessitated by the very rapid development of aero-modelling in the last few months. The book gives full
constructional details for really expert modellers and is intended for the use of the expert or really ambitious novice, although
the actual wording of the text can be followed by a mere tyro, and the lavish illustrations on each page would enable anyone
with a reasonable flair for handicrafts to proceed right away to the construction and assembly of a workmanlike scale model
reproducing in its evolutions and appearance the latest types of British and foreign aircraft. The book contains 10 extensive
and detailed chapters.-A Petrol -driven Model Monoplane. A Petrol -driven Model Biplane. Power Units for Model Air-
craft. The 1935 Wakefield Cup Winner. A Fuselage Model Biplane. A Light -weight Duration Monoplane. A Flapping -
wing Model. Model Aeroplane Stability. Building Scale Models. Building a Primary Glider. This volume is handsomely
bound and printed on strong art paper. It is as attractive to look at as a gift book as it is useful in the modern handyman's
workshop.

3/6 net, or 4/- post free.

MODEL AEROPLANES and AIRSHIPS
By F. J. CAMM. The Standard Work for the Beginner. With Special Chapters on Gliders, Helicopters, Wing -flapping
Models, Kites and Full-size Gliding. Everything the novice or expert wants to know clearly and lucidly set down by a man
who is not only a theorist of repute but who has actually himself made and flown many thousands of models, and whose
designs are known by model experts everywhere. The book traces the history of aero-modelling, deals with the first prin-
ciples of flight, materials, and designs and passes on to the actual construction, from the cutting of the air -screws to the final
assembling of the fuselage and mounting of the "engine." Stunt as well as straight models are dealt with-Helicopters and
Wing -flapping machines. There are also valuable chapters on important accessories, such as apparatus for winding elastic
motors. The book has also an introductory chapter on full-size gliding and includes ample notes on the actual flying of all
models. A complete index makes it an immediate and handy reference for every handyman's workshop. With over 120
illustrations, including photographs and diagrams.
A Newnes Home Mechanic Book. 1/- net, or 1/2 post free.

POWER -DRIVEN MODEL AIRCRAFT
By F. J. CAMM. The growing interest in model aircraft propelled by some form of engine, such as compressed air, steam,
or petrol, has induced Mr. Camm to produce this volume, which is supplementary to his " Model Aeroplanes and Airships."
He deals extensively with the older -fashioned rubber -driven type, and although pointing out the disadvantages of this method
of propulsion gives ample instructions for the construction of models employing it. He is, however, more interested in the
compressed air, steam, and midget petrol engines which have been produced in recent years. These units are thoroughly
reliable and simple to make, and capable of propelling a model weighing up to 6 lbs. (the record stands at over 15 minutes'
flight, until, in fact, the petrol ran out). In every case he amplifies his carefully detailed text with constructional diagrams,
and where possible with photographs of models constructed by himself, on the workshop bench and in flight. The book con-
sists of 96 pages, fully packed with up-to-date information for all aero-modellers and including over 130 illustrations.
A Newnes Home Mechanic Book. I/- net, or 1/2 post free.

The Perfect Winter Time Hobby!
Obtainable from all booksellers or at

post free rates direct from :
GEORGE NEWNES LIMITED
8-11 Southampton St., Strand, W.C.2

NEWNES
LONDON
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BOOKS WORTH READING
(Continued from page 171)

receiver. The beginner should find this
book of inestimable value in understanding
the present-day requirements in receiver
design, and it explains clearly how to read
a circuit diagram.

" Accumulator Charging Maintenance
and Repair," by W. S. Ibbetson, B.Sc.,
A.M.I.E.E., M.I.Mar.E. Price 3/6, 147
pages, 41 illustrations. Published by Sir
Isaac Pitman & Sons, Ltd., London.

R. IBBETSON has written this book
M for the use of all who are interested

in the charging and upkeep of accu-
mulators. This covers, of course, those
who are interested in modern wireless
reception, country -house lighting, or even
the supply of voltage for motor -cars and
motor -cycles. The book is essentially
practical and gives all the essential in-
formation to enable anyone to keep the
accumulator in its best condition. Various
methods of charging are given and tests
for cell condition are also explained. The
book commences, of course, with an ex-
planation of the electrical circuit, a defini-
tion of electrical power, and proceeds to the
more practical side.

" The Alternating Current Circuit," by
Philip Kemp, M.Sc., M.I.E.E., A.I.Mech.E.,
Mem.A.I.E.E. Price 2/6, 102 pages, 57
illustrations. Published by Sir Isaac Pitman
& Sons, Ltd., London.

THIS book is intended for the use of
electrical engineering students when
they first begin the study of alternating

currents. It aims at giving a clear but
simple explanation of the various pheno-
mena exhibited by the A.C. circuit. It
does not attempt to deal with the various
types of A.C. machinery or apparatus.
Questions of wave -form have not been
dealt with, as the author feels that a pre-
liminary study of the subject is best made
on the assumption of sine waves, and he
has endeavoured to strip the mathematical
bogy of its terrors. He has succeeded in
including in this little book all the essential
features.

" The Modern Book of Lighthouses,
Lightships, and Life -boats," by W. H. Mc-
Cormick. Price 5/-, 142 pages. Published

& C. Black Ltd., London.
light-

house, from the Pharos of Alexandria
IS book tells the story of the

to the lights of to -day. It describes
the building of the famous lighthouses such
as the Eddystone, Bishop Rock, Fastnet,
Bell Rock, Skerryvore, etc., and draws a
fascinating picture of the heroic labours of
the men who carried out the dangerous
task. It includes also details of the great
lighthouses round the coast of the United
States of America and of the lightships
that are used when a lighthouse cannot be
erected. It concludes with a thrilling
account of the life -boat service and some of
the desperate fights which have been made
to save the lives of shipwrecked men.
The book is splendidly illustrated by 16
photogravure plates.

" The Modern Book of Aeroplanes," by
W. H. McCormick. Price 5/-, 142 pages.
Published by A. & C. Black Ltd., London.

S bookT is a partner to the one just
mentioned, and deals with the develop-
ment of aviation in a similar manner.

It describes in simple language the manner
in which an aeroplane flies and how it is
controlled. Famous flights are dealt with,
as well as the thrills of air racing and record
breaking. The book concludes with an

account of the wireless control of aircraft
and the method in which the modern liner
receives weather reports and other com-
munications to enable it to fly safely from
one port to another.

" Marvels of the Air," by T. Stanhope
Sprigg. Price 3/6, 152 pages, over 150
illustrations. Published by George Newnes.

THIS book deals with the various types
of aircraft and important events in
aviation. Planes of the War days are

described and there are 16 illustrations of
these, accompanied by an interesting
description of aerial combat. The title
aptly describes the material covered in this
interesting book, and the illustrations alone
will form a valuable picture gallery to
be stored and kept as a matter of interest.
The latest machines which are illustrated
and described may be compared with the
early craft, and as time goes on it will be
even more interesting to trace the develop-
ments in this branch of transport.

" Speed of the Wind," by Capt. G. E. T.
Eyston. Price 3/6, 142 pages. Published
by George Newnes.

THIS is a comprehensive and romantic
story of speedmen in every sphere, on
the road, in the air, on the water, and

on land. It describes speedmen of the
iron way, and describes our railways as
they may be years from now. It tells the
story of the Rolls-Royce, and describes the
tragedy of Sir Henry Segrave. Motor
kings are both illustrated and described,
and many interesting accounts are given of
the fight for records in all fields of sport.
The air receives a chapter, and famous air
races are described. There are dozens of
interesting illustrations showing well-known
speedmen in all branches of sport, and of
record -breaking air craft, cars, trains, etc.

BUILD YOUR OWN PERIVALE
MAINS CLOCK

(Continued from page 226)

correct any inaccuracy in alignment, move
the small (hour) hand.

Next fit the two studs (36) into the tapped
bosses provided for them on the back of the
clock base plate (6). Fit, and secure the
dust cover (37) by the two nuts (38), fit the
hand -setting knob (39), and the clock is
complete.

Connect to the mains, start, and set the
hands to the correct time by the B.B.C.
time signal, and you have an accurate and
attractive timepiece that should last a life-
time. After the clock has been running for
a few days, it should be quite silent, as by
that time bearings and gears should have
bedded down, and any initial roughness will
have worn off. Care should be taken to
keep iron filings away from the clock during
assembly, as when the current is connected
the rotor and pole pieces become magnetised
and will attract any of these filings, causing
the clock to make a crackling sound when
running.

Do not use force in assembly, as every
part is designed to fit accurately, and see
that all revolving parts are quite free before
passing on to the next operation.

The manufacturers guarantee that when
assembled with reasonable care and as per
instructions, this clock will be an accurate
and reliable timepiece for a period of years.
If, however, a purchaser should meet with
any unexpected difficulty, the clock may be
returned to them for adjustment. The
clock must be accompanied by a postal order
value Is., to cover cost of handling and
return postage.
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AMAZING
INVENTION

IDEA AND WORD CHARTBRAvo,

".-"`''""1'11Y"""ERUDITE
INTELLIGENT
LEARNED

-- LITERATE
PROFOUND
SCHOLARLY
VERSED

IGNORANT
ILLITERATE
VNEDVCATE
UNINFORMED
UNLEARNED Autl-
UNSCHOOLED ;
UNTAUGHT
UNTUTORED

FREE

una

Gives the Right
Word at a Glance

This wonderful Idea and Word Chart is of priceless
value. Simple and easy to use, it gives the exact word
you want, when you want it. It puts words and ideas
at your linger -tips. It steers your thoughts into those
amazing word channels that make your talks, letters or
any use you make of words sparkle with brilliance, charm
and power. Gilbert Frankau says : "It is a big advance
on anything hitherto produced.. . . It is the best adjunct
that I have so far discovered . . . henceforth it is not going
to leave my desk." Every writer and speaker of English
is invited to send for a free copy of this wonderful
Chart. No cost-no obligation.

PSYCHOLOGY PUBLISHING
(Dept. PR/HVI), CO., LTD.
3,5, & 12 QUEEN ST., MANCHESTER, 2

INDISPENSABLE
TO ALL

1936/37 CATALOGUE
Surpassing all previous issues,
it describes and illustrates the
largest range of components in
the world. British made quality
products. Includes 100 entirely
new components with technical
data on all lines.

RADIO SERVICE MANUAL
Compiled by Service Experta
essentially for every set owner.
64 pages, 290 pictures giving
simple explanation of all work-
ing parts of a radio receiver.

RADIO PROGRESS. No. 2.
A wonderful new edition. 40
pages fully illustrated. Describes
ten of the world's most modem
circuits for home construction.
9 -valve A.C./D.C. Receiver..
Car Radio Receiver. symphonic
Band Amplifier. A.C./D.C.
Family Three Modulated Oscil-
lator. 3 -valve A.C. Set.
Quadraband Super -het. All -
Wave Battery Super. 3 -Valve

lw Battery straight. 6 -Valve
A.C. /D.C. straight.

II To A. F. BULGIN & Co. Ltd.Abbey Road, Barking, Essex. I
Please send post free Bulgin Catalogue, 3d., Radio Pro-

gresa Is., Service Manual ls. I enclose P.O.

Name

Address

-R",--M.1 (Please use Block Letters.)
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TOM
THUMB

BATTERY CHARGER !
This remarkable midget battery
charger measures 3r x 2k" x 2f",
incorporates a METAL RECTIFIER,
and will charge a 2 -volt accumulator
at j amp., for LESS THAN id. PER
WEEK. Insist on-

HEAYBERD

Complete with Mains Lead
and Adaptor.
BEND NOW FOR FULL
DETAILS OF THIS NEW
BATTERY CHARGER.

M

ADDRESS
PRM.

F.C.HEAYBERD&CO. 10 FINSBURY STREET,
LONDON - - .0E.2

IT'S
EASY
TO
MAKE

with glue it
H OM ECRAFTERS !

Send for this FREE Book,
which tells you how to be
successful at model -making.
Crammed full of ideas on
building and repairing things
easily and permanently. You
can make boats, wireless
cabinets, model aeroplanes,
furniture, motor -car hoods
-with the help of the 'Casco'
Gluing Guide.

You will also receive FREE
a generous sample of ' Casco'-the new type of water-
proof Glue. Sufficient for you to make a good test of
its amazing strength. ' Casco' is used by aeroplane
makers because of its superlative strength. Also used
in making of doors and furniture. Now available to

all who make and repair things at
home. Prom Ironmongers, (.il
and Paint Shops. IN TINS Sd.
IN rite your name and address
on a postcard and post to
Leicester, Lovell & Go., Ltd.
(Dept. PM1', 14-18 Nile Street,

London, N.1

ibEr/con,

An interesting feature is the automatic
switching, whereby the accumulator supply-
ing the current for the local circuit is

Trickle ' charged when the mains circuit
is closed.

" In brief, the action is as follows : the
mains circuit is closed and the heating lamp
raises the temperature inside the incubator,
causing the air inside the glass tube to
expand and thus causing the mercury in the
open limb of the U -portion of the tube to
rise. On this mercury floats an iron
cylinder equipped with a platinum contact
stud. As the mercury rises so does this
cylinder, until contact is established with the
fixed platinum wire, the height of which
can be adjusted according to the temperature
required. Immediately contact is estab-
lished the local circuit is closed, and the
electro-magnets come into operation, open-

7e /J/1A/NS

/9EZ awr Mr. Ogilvy's idea for the construction of
incubator.

SYMPATHETIC INK

December, 1936

If a postal reply Is desired, a stamped addressed envelope must be enclosed. Every query and drawing which is
sent must bear the name and address of the sender and be accompanied by the coupon appearing on page 191.
Send your queries to the Editor, PRACTICAL MECHANICS, !Geo. Newnes Ltd., 8-11 Southampton Street,

Strand, London, W.C.2.

AN ELECTRICALLY -HEATED INCUBA-
TOR

" A SHORT time ago I had occasion to
seek your advice with reference to an

electrically -heated incubator for bacterio-
logical work, the temperature being con-
trolled by means of a thermostat. You
kindly supplied me with suggestions.

" I have myself devised and tested the
enclosed thermostat (see sketch) and
thought that perhaps other readers might be
interested.

" I think the sketch is self-explanatory.

ing the mains circuit, causing the heating
lamp to be extinguished and consequently
the temperature to drop. When this
happens the mercury in the tube falls and
the local circuit is opened, the electro-
magnets release the armature and the heat-
ing circuit is once more closed. The opera-
tion is repeated indefinitely. If the ther-
mostat is desired to operate on A.C. the
trickle charging of the battery cannot take
place ; in this case wire C A must be dis-
connected and the mains connected to A
and B only. (R. Ogilvy, Mortlake, S.W.14.)

/2/1E-OSTA 7- /.4- NECESSARY7b
CONTROL LOCAL CURRENT

EiecrRo- /1/146wErs
2 Paz r BA rrERY

To NEATER AND 444/Ns

CONTACTS 4.01./Z S
SCREW.

4 oaasms /
"=0=E---- SCREW PLAT/NUM

WiRE

SP/P/N PLAT/ NUM
Con / r.4 c frilD

/40"/
Cyzpvoes?

47,69cuRv

RC 77/V1141
ELECT:900a:

an electrically -heated

"
CAN you please tell me how to make

a really good sympathetic ink (not
cobalt chloride) which appears on heating
gently and rapidly disappears again on
cooling ? " (G. Donaldson, W.C.1.)

COBALT chloride constitutes about the
best heat -controlled sympathetic ink

material, but since you do not wish to use
this compound, you might try a mixture of
equal parts of ammonium chloride and
copper sulphate. In a state of dilution,
this makes an ink which is invisible until
the paper upon which it is written is heated.
There are, of course, many sympathetic
inks which are rendered visible on paper by
exposure to certain fumes or by other
simple chemical treatment, but heat -
controlled inks are few and, apart from a
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INCREASE
YOUR HEIGHT

for the New Year
The turn of the year is the time for growth.
Why not add those extra inches with one

box of Challoner's Famous Formula

H.T.N. TABLETS
and easy system : well tried : harmless and
sate. No strenuous exercises or old-
fashioned appliances. If one box Is insuffi-
dent, we guarantee to supply a further
box FREE of all charge. E.H. (Sutton)
writes : " Results beyond expectations and
I am as pleased as Punch." Act NOW I
Send rid. stamp for full particulars in sealed
envelope. Sample 7id. Book on height
improvement 3d. P.O. or stamps only.
Colonial Return Air Mail 4- extra.
THE CHALLONER CO. (late of Bond St.)
Department K66, Laboratory and Works :
HYDE HEATH, AMERSHAM, BUCKS.

An Absorbing Abby
BUILDING A STUART MODEL IS
AN ENGROSSING PASTIME, AND
THE RESULT A CONTINUOUS

PLEASURE

We Illustrate :

STUART
NO. 10.
High Speed
Steam Engine.

Bore I-.
Stroke f".
Each set is quitecomplete-
drawings and
instructions are
Included.

If you have a lathe-
The rough castings

If not-
Fully machined set - -
Ditto, with all holes drilled

and tapped - -

8/6

18/6

25/ -
This and many other Stuart engines are
fully described in the 80 -page CATA-

LOGUE No. 3, 8d. post free.

STUART TURNER LTD.
HENLEY- ON - THAMES
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cobalt chloride ink, the copper sulphate -
ammonium chloride ink is the best.

Probably you will be aware of the fact
that dilute sulphuric or nitric acid or even
ordinary milk, when used as an ink, is
rendered visible on warming, but in such
instances the characters do not fade upon
subsequent cooling.

GLYCEROL
"(1) CAN you give me the chemical

equation for the reaction between
benzene and nitric acid by which nitro-
benzene (from which aniline is prepared) is
formed ? I understand I must add to the
nitric acid a certain percentage of sulphuric
acid. Can you tell me the volumes used of
each acid, for an effective mixture ? Are
concentrated acids used ? If not, can you
tell me the specific gravities of acids used ?

" (2) I read that glycerol is manufactured
synthetically by passing a mixture of acety-
lene and air over a heated catalyst. I
would like to perform this process, experi-
mentally. Can you give me the names of
catalysts which are used, and at which
temperatures they are most effective ?
Does the glycerol pass on over catalyst as
vapour ?

(3) How can I make an effective
pyrotechnical smoke mixture ? Will you
give me the proportions of compounds used
for same, either by volume or by weight, and
indicate which.

" (4) What is the best operating tem-
perature, using ferric oxide as catalyst, for
preparing sulphur trioxide from sulphur
dioxide and air. In the ordinary conditions,
in what form does sulphur trioxide exist. Is
sulphur trioxide deliquescent in air ? "
(R. W. Kendrick, W.17.)

(1) THE
chemical equation which you

require is as follows :
C2112 x HiND2 = C,HS.NOS + H2O

(Benzene) (Nitric acid) (Nitro'benzene) (Water)

To make nitrobenzene, add slowly to
10 parts (by vol.) of benzene a mixture of
12 parts of concentrated nitric acid and
16 parts concentrated sulphuric acid.
During the addition of the acids, the
benzene should be maintained at a temper-
ature below 40° C., the flask containing
the benzene being immersed in cold water.
After the mixed acids have been added, heat
the mixture on a water -bath to 80° C. for
half an hour, then pour the contents into a
basin of cold water. The nitrobenzene
will collect at the bottom of the vessel as a
yellow oil. It should be drawn off, shaken
with a little weak soda solution and then
distilled. Pure nitrobenzene boils at
205° C.

(2) It is not possible for you to imitate
the manufacture of glycerol by the passage
of air and acetylene over a heated catalyst
for the reason that very high temperatures
are usually required and, also, that the
nature of the catalysts employed are kept
secret. Remember, also, that acetylene is
an explosive gas and that it is liable to
detonate violently when heated under
certain conditions. Bear in mind, also,
that a mixture of acetylene and air forms
an extremely explosive mixture.

The yield of glycerol from such catalystic
processes is very small, and it is only by
working with very large quantities of
materials that reasonable amounts of this
material are obtained.

(3) The best smoke -producing material
for pyrotechnical purposes is red phos-
phorus. Yellow phosphorus, also, gives
equally good results and is cheaper, but is
dangerous to handle. A mixture of equal
quantities of ammonia and hydrochloric

"Your Flurite," writes
Mr. Laytoy,

"Has given my young-
ster much joy ;

This, that and the
other

He mends for his
mother-

He's a proper young
tinker, that toy

See that FLUXITE is always by you-in the house-
garage-workshop-wherever speedy soldering is
needed. Used for 30 years i n government works and by
leading engineers and manufacturers. Of Ironmongers
-in tins, 4d., 8d., lig and 2/8. Ask to see the FLUX-
ITE SMALL -SPACE SOLDERING SET-compactbut
substantial-complete with full instructions, 7/6.

Write for Free Book on the ART OF " SOFT" SOLDERING
and ask for Leaflet on CASE -HARDENING STEEL and
TEMPERING TOOLS with FLUXITE.

TO CYCLISTS! Your wheels will NOT keep
roared and tree unless the spokes are tied with
One wire at the crossings AND SOLDERED.
This makes a much stronger wheel. Ws
simple - with FLUXITE - bat IMPORTANT.

THE FLUXITE GUN
Is always ready to put
Fluxite on the soldering lob
instantly. A little pressure
places the right quantity on
the right spot and one charg-
ing lasts for ages. Price 1/6.

AIIPLUXIiE
IT SIMPLIFIES ALL SOLDERING
PLuXITELtd.. Dect.P.M.. Dragon Works. Bermondsey St., 5.E.1

WHY THE APPARATUS?
This Photograph of the Founder of

MAXALDING
was taken in 1911, further
proof that nothing can produce
physically fitter men end
women than MAXALDING.
THEN WHY THE APPARATUS?
Better still, at the age of 57, I
take up the challenge of the 14 St.
10 lb. P.C. teacher en all points.
I will prove that Maxalding is the
best and most practical health
method ever discovered; that it
has more devotees than any other
method ; that more genuine testi-
monials and unretouched photo-
graphs of successful pupils have A. M. SALDOkeen published by Maxalding
than by the exponent of any other method; and finally I
OFFER TO MEET THIS GENTLEMAN PERSONALLY
in public contest to demonstrate who is actually the
fitter. I agree to keep inside the welter -weight limit,
but insist that my opponent must weigh at least the
14 st. 10 lb. of solid muscle claimed.

INVESTIGATE MAXALDING
By Postcard, Letter or Coupon. When Coupon is used
kindly delete the unnecessary items and post it, together
with the following particulars, to Mr. Saldo :

NAME, ADDRESS, Age and Occupation.

To Mr. A. M. SALDO (Dept. 43),
14 Cursitor Street, London, E.C.4.

Send me, free of per tum or liability, your 20,000 -
words illustrated exp'ana ory treatise :-

NATURE'S WAY TO HEALTH.
1. I suffer from and desire to he cured of Constipa-

tion, Indi es' ion, Nervous De ility, Weak Lune;
Fatigue, Lack of Deve.opment, Rheumatism,
Obesity, Susceptibility to Cords, or . . .

2. I desire to secure Great Speed and Endurance.
3. I desire to secure Strength and Deve'opment.

(7
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SHORT
WAV E
enthusiasts

Illustrated construc-
tional articles for build-
ing simple S.W. battery
seta; battery and A.C.
mains superhet. S.W.
receivers with A.V.C.;
Ultra S.W. Radio Tele-
phone; Transceiver;
S.W.Convertera; Crystal -
controlled Amateur
Bands Transmitter, etc.
From your Radio
Dealer, W. H. Smith
& Sons, or from Strat-
ton & Co., Eddystone
Works, Birmingham, 0.
London Service :-
Webb's, 14 Soho Street,
W.I.

D
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SHORT WAVE MANUAL

BE A MAN !,
STRENGTHEN YOUR VITAL FORCES!

Are you a victim of Inferiority Complex,
Self -Consciousness, Unreasonable Fears,
Bad Concentration& Memory, Timidity,
Lack of Self -Control, Weak Will, Bad
Habits, Thinness, Flabbiness, Nervous

Disorganisation, etc.
To trace the cause, write for my free book-

" DO YOU DESIRE HEALTH ? "
Sent POST FREE in plain envelope.

Also write to me fully in confidence for a FREE
and considered opinion of your case.

Over 30 years' experience in the drugless treatment of Nervous
disorders and ill -health arising from weakening and health -

destroying habits and a lack of manly self-control.
All replies and books sent in plain sealed envelopes.
T. W. STANDWELL, Curative Physical Culture Consultant,
Dept. P.M., 399, HIGH HOLBORN, LOLs DON. W.C.1

,
Sold in 6d. and I tins at all Cycle
Accessory Dealers, Tool Shops,

Ironmongers, etc.
Write for your free copy "Joining of Metals" to it

S'AVN BURN ETh
GREAT WEST ROAD, LL -c -e. --$ '"

k 1,40,, MOUNSLOW 0,76

The "INSTANTUS" is a
small folding chart for the
pocket containing 3,000 equivalents
arranged in a novel manner, ena-
bling quick reference to relative
sizes of drills, gauges, taps and
dies, etc.. and is invaluable to
Model Makers and Engineers
generally. Printed on durable cloth
- centred card. PRICE 8d. EACH.
Obtainable from Tool Dealers or W.

H. But h & Bons, or send P.O. and lid. postage to C. Best
(Dept. P4). 10 Forrest Gardens, Norbury, London, 14.W.16.

ARE YOU
TIRED OF
YOUR JOB?

IF yen are tired of your
present position and feel that
you are worthy of something
better. send for our booklet
and learn how to quickly
qualify for a higher position
and better pay. E sped

postal tuition in Book-keeping, Business Training, Secretaryship,
Hotel Book-keeping, Salesmanship, Journalism, etc., from 2/- per
lesson. Prospectus and teatlmoniala free.

LONDON SCHOOL OF COMMERCE (Dept. P.M.1),
116 HIGH HOLBORN, LONDON, W.C.1

gases will produce dense white fumes of
ammonium chloride, but this reaction is
only suitable for employment on a small
scale.

(4) A temperature of 400° C. (just below
red heat) is the best for the catalytic
preparation of sulphur trioxide by the
method you describe. You would obtain
a much higher yield of sulphur trioxide if
you employed platinised asbestos as the
catalyst. At ordinary temperatures, sul-
phur trioxide exists in the form of white
fibrous -looking crystals, melting at 25° C.
They have a strong affinity for water,
combining with it to form sulphuric acid.
Hence, sulphur trioxide MUST be hermeti-
cally sealed up in glass tubes, if it is to be
preserved.

INFRA -RED RAYS
" I SHALL be obliged if you will kindly

let me know the best way to produce
infra -red rays. I understand that they can
be obtained by screening an ordinary lamp
with thin ebonite. Can you tell me where
I can obtain this material " (G. C.,
Herts.)

AGENERAL reply to this query would
require the writing of a complete book.

The subject is a very large one indeed, and
one on which little general information has
been published. In order to be of any ser-
vice, it would be necessary to specify what
type of infra -red radiation is required since
the spectra, or range of wavelengths,
embraced under the term " Infra Red ' is
so very wide compared with the visible
spectra and entirely different methods have
to be used for the production of infra -red
rays according to the approximate wave-
length required.

In general, the sources of infra -red rays
are the sun, fires or furnaces, molten metals,
and hot bodies. For laboratory and spectro-
scopic purposes, it is usual to use some form
of electrically heated emitter such as a
Nernst glower, a silica pencil, or a small
electric furnace. Practically any hot body
emits a proportion of infra -red rays-an
electric iron, for example. The longer
infra -red rays, however, overlap with the
ultra -short Hertzian radiations and for the
production of long -wave infra -red radiation
it is necessary to adopt electromagnetic
methods. It thus depends entirely on what
purpose and on what intensity of radiation
is required, what methods have to be
adopted for their production.

MAKING GLASS
" (1) WHAT is glass made of and what is

the formula ?
"(2) What kind of crucible is used for mak-

ing glass ?
" (3) Is a gas bunsen burner satisfactory

for supplying the necessary heat ?
" (4) What kind of blowpipe is used for

blowing glass? " (H. S. E., Birmingham.)

(1) (LASS has many different composi-
tions. Most bottle glassPs consist

mainly of lime (or magnesia), sodium oxide,
and silica. Other glasses, for special pur-
poses, may contain, in addition to the above,
aluminium oxide, boric acid, and other
substances.

An ordinary " white flint " glass used for
high quality bottle -making and other pur-
poses has the following approximate com-
position

Silica (sand), 75 per cent.
Aluminium oxide, 01 per cent.
Lime, 8 per cent.
Sodium oxide, 15 per cent. -

the remainder being impurities.

SPECIALISTS IN
TECHNICAL
ILLUSTRATIONS

Write or 'phone us at

HIGH HOLBORN HOUSE,
HIGH HOLBORN, W.C.I.

Hon 8638.

HAVE YOU A RED NOSE?
Send a stamp to pay postage, and you will
learn how to rid yourself of such a terrible

affliction free of charge.
Address in confidence-

P. TEMPLE, Specialist
" Palace House," 128 Shaftesbury Avenue, W.I

(Est. 30 years.)

CHEAPEST SETS EVER.
4 Queen Astrid unused 4d.

10 Silver Jubilee stamps, all used 6d.
10 Mozambique Triangular Air Mails 1/6
50 Air Mails all different 2/0
50 Spain, all different I/O

1,000 different all the world 4/0
Ask to see 600 British Colonials on approval for
selection at id. per stamp.
J. SANDERS, 90 NEWLANDS AVE., SOUTHAMPTON.

DON'T BE BULLIED
Learn to fear no man. The
BEST self-defence ever in-
vented, namely, JUJITSU.
Easy to learn. Send E penny
stamps for SPLENDID ILLUS-
TRATED LESSONS. Photo
ARTICLE, Testimonials and
particulars, or P.O. 1!- for
FIRST PART of my course. You
will be more than delighted.
A Japanese Secret. Kill Fear
Core, Free to pupils.
Dept. P., Blenheim House, Bed -
font Lane, Feltham, Middlesex.

BE TALL
Your Height increased
in 14 days or money
hack. The amazing
Stebbing System soon
brings 3-5 inches

increase and new energy. The first, original and
the one GENUINE GUARANTEED Height Increase
System. Recommended by Health and Efficiency. Com-
plete Course 5/-, or Booklet free, privately.
STEBBING SYSTEM, Dept. M.P., 28, Dean Rd., London. W.1

WEBLEY AIR PISTOLS
Marvellously
accurate for
target practice.
No license required to purchase,
Senior 45/-, Mark 1 30/.,
Junior 20/-, Webley Air Rifle 80/.
Write for List. WESLEY & SCOTT LTD.,
106 WEADIAN STDDET, BIRMINGHAM, ENG.

THE "00" & " HO" GAUGE SPECIALIST
All interested in Model Railways should send two
10. stamps for my latest list of specialities. My
all -brass scale model permanent way is guaranteed,

and the price is reasonable.
Latest addition-Fully equalised Coach Bogies,

3/6 per pair.

GEORGE E. MELLOR
er.r.axson ROAD, RHOS -ON -SEA, N. WALES

The LUTON BUZZARD Light Aeroplane
£325 or £65 deposit & 12 payments of 221-1-8

The most Efficient and Safest
All Aircraft Materials and Engines supplied to Amateur

Constructors.
Luton Aircraft Ltd., Phomix Works, Gerrards Cross

ippampumpuneens-Ala.



December, 1936 NEWNES PRACTICAL MECHANICS

(2) Glass -making materials are usually
melted in fireclay crucibles. For special
purposes, however, carbon crucibles are
used or crucibles of magnesia or other re-
fractory material.

(3) No, an ordinary bunsen burner is most
decidedly insufficient for supplying the
necessary heat in the making of glass. In
fact, it is almost impossible to manufacture
glass in the home workship or laboratory,
since a very fierce heat is required for the
purpose.

(4) For actually blowing molten glass into
various shapes, glass-blowers have tradi-
tionally used the power of their lungs.
Nowadays, however, special glass-blowing
machinery has been installed in bottle -
making works, such machinery being fed
with a carefully controlled stream of com-
pressed air.

ROCKET PROPULSION
"WILL you please furnish me with some
reliable powder fuels for a small

rocket with which I am experimenting? I

then gently stirred into the mixture. Any
forcible grinding of the potassium chlorate
with the mixture may cause an explosion.

Experimental long-distance and space -
exploring rockets have been filled with
powders similar to the above. They have,
also, been charged with mixtures of liquid
air and petrol, liquid oxygen and acetone,
and liquid oxygen and benzene. Such
mixtures, of course, are unprocurable by
the average individual.

INFRA -RED RAYS

" COULD you
tell me, besides materials

and lenses which only let through infra-
red rays, the actual professional method
used to -day for use in conjunction with
photo -electric cells (which, I suppose,
would have to be of a special kind) for
generating large quantities of infra -red rays
to scan night scenes ? This is a point which
books on television never seem to mention,
and as I have not the slightest idea of how
such lenses, materials, infra -red ray lime-

4r1'-

,..

A sand yacht made by Mr. G. Freeman. The construction of this yacht was described in our issue for
September, 1936.

require also the proportions in which the
chemicals are mixed.

Also, will you please tell me the formula
of some of the liquid fuels used in the
large mail -carrying and experimental rockets,
and the proportion of the components of
these ?

" I do not intend to use these liquids for
experimental purposes." (G. P., Manor
Park.)

AGOOD
powder for rocket use contains

the following ingredients :
Saltpetre, 4-5 parts.
Flowers of sulphur, l'5 parts.
Powdered charcoal, 2 parts.
Fine sawdust, 0'5 part.

The above ingredients, in fine powder form,
should be mixed intimately.

Greater explosive violence will be given to
the powder if, in addition to the ingredients
enumerated above, about half a part of
finely powdered potassium chlorate is
added. Note, however, that the incorpora-
tion of the potassium chlorate is not free
from danger. The potassium chlorate
MUST NOT be ground with the above
powder. It must be ground separately and

lights or whatever is used for making infra-
red rays are made up, I should value any
information about the subject." (J. G. S. A.,
London.)

THE obtaining of infra -red rays for tele-
vision and other purposes is a simple

matter. A box, or a projecting apparatus,
containing one or more high-powered
electric bulbs is " screened " by having in
front of it a light -filter which permits only
infra -red rays to pass. These filters are
commercially obtainable from either Ilford,
Ltd., Ilford, or 'from Kodak, Ltd., Kings -
way, London, W.C.2. They consist of
gelatine dyed with a dark crimson -red dye.
Other screens for passing infra -red rays
only comprise very thin sheets of ebonite,
which also possesses the property of pass
ing the far infra -red rays.

Photo -cells specially sensitive to infra-
red rays are, as you state, employed for
such purposes. Such cells usually employ
for their active surfaces caesium or rubidium
hydrides or sometimes thin layers of thal-
lium metal and thallium sulphides. Or-
dinary lenses are, in practice, employed for
infra -red television experiments.
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A NOTICE TO owners
of Battery or Mains
radio sets and gramo-
phones.
By just adding this
New " Cosmocord "
Electrical Pick-up to
your present radio and
gramophone you at

once convert them into a high -quality RADIOGRAM.
The " Cosmoeord " Pick-up replaces the old gramo'
sound box. Fitted in 5 minutes. A clear, easy to
follow Instruction Leaflet is enclosed in every box. Sold
on 7 days' trial, or money back. Price 5/- from Dealers,
or supplied direct and post paid for 5/6 cash with order, to

COSMOCORD, Ltd (Radio Dept. "A"),
s ENFIELD, Mdx.

ASTOUNDING BARGAIN
FITTED

CHESTS OF GUARANTEED

a7 Strongly Made
Standard Size Tools
FOR

EVERY TOOL
FULLY

GUARANTEED
Offer cannot bo
repeated after
present stook
cleared.

1 Hand Saw, 24" Blade. 3 Centre Bits.
1 Tenon Saw, Br Blade. 1 set of 3 Gimlet Bits.
1 Keyhole and Pad Saw. 1 Square.
1 Claw Hammer. 1 Axe.
1 Pin Hammer. 1 Oilstone.
2 Files (Handled). 1 Pair Pincers.
1 Rule. 1 Small Screwdriver.
1 Gouge (Handled). 1 Large Screwdriver.
3 Chisels (Handled). 1 Glass Cutter.
2 Brad Awls. 1 Spokeshave.
2 Gimlets. 1 Punch.
1 pair Pipe Grips. 1 Level.
1 pair Construction Pliers 1 Marking Gauge.

and flat grip. 1 Cork Rubber.
1 Oil Can. 2 Sheets Sand Paper.
2 Pencils. 1 Rawlplug Outfit.
1 Soldering Iron. 1 Instruction Book.
1 Tool Chest. 1 Croid Glue.
1 Smoothing Plane. 1 Tin Fluxite.
1 Brace.

FREE To every purchaser of the "Zyto"
Guaranteed Tool Chest, a hand-

some 7/6 cloth -bound copy of " Home
Repairs and Renovations."
DON'T DELAY-ORDER NOW.+

List of special offers in wood and metal workers'
tools free. Post 2d. Please state which you require.

S. TYZACK & SON LTD.
TOOL SPECIALISTS,

341, 343, 345 OLD STREET,
LONDON, E.1.

R
INCHES YOUR HEIGHT

Professor Carne is ready to
send entirely free a copy of
his famous books, ' How to
Build Stature' and also
'Every Woman a Venus.'
It costs you nothing to send
for these books. They will
be the means of greatly
improving your height, your
health and physique. They
will give you an assurance

you never thought possible. Enclose 2d. stamp. Please mention. Mr.,
Mrs., Miss, or title, as there is a sperial book for ladies) All books sen
PHbbinlY P. CARNE, RHIWBINA, CARDIFF, S. WALES.

GRAMOPHONE
ATTACHMENTS for Radio, electric motors 25/,, Pick-
ups 9/6, Portable Gramophones x2/-, spring motors
4/6, dozen 36/-, loo £12/10, 0,000 Imo, walnut
pedestal Anexagram 45, Soundboxes 1/6, forearms
2/6, Horns 2/6, Cabinets 4/-, 1,0oo needles 1/3, gears,
springs, accessories cheapest. Trade discount.

Thousands to clear. Liquidating stock bargains
Catalogues free.

REGENT FITTINGS COMPANY,
289D-120, Old Street, London, E.C.I.
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BUY, EXCHANGE OR SELL
Advertisements are accepted for these columns at 2d. per word (minimum 12 words at 2s. -advertisements of
less than 12 words are charged at the minimum rate of 2s.), subject to a discount of 21% for 6 consecutive
monthly insertions or 5% for 12 consecutive monthly insertions. TERMS :-Cash with order. Cheques, Postal
Orders, etc., should be made payable to George Newnes Ltd. The Proprietors reserve the right to refuse or
withdraw advertisements at their discretion. All advertisements must be received on or before the 5th of the month
preceding date of publication and should be addressed to the Advertisement Manager, " Practical Mechanics,"

George Newnes Ltd., 8-11 Southampton Street, Strand, W.C.2.

CANOES

BOAT AND CANOE. Home constructor sets
from 25/-. Completed craft from £2 2s. Special
10 per cent. discount offer. List stamp. Trade also
Pouncy Products: Sawpits, Wareham.

CINEMATOGRAPHY
FILMS, 35 mm. every description, from 55.-

Baers, 178 Wardour Street, W.I. Est. 1907.

ARTISTIC LINE FILMS. Exclusive 9 -5 -mm.
and 16 -mm. productions. List Free. Projectors, Cind
Cameras. -P.M. Dane, 64 Stanley Street, Liverpool, 1.

CINEMATOGRAPH FILMS. Standard size from
6d. 100 feet. Machines, Accessories. Sample Films
1/- and 2/6 post free. Catalogues free.-" Filmeries,"
57 Lancaster Road. Leytonstone, E.11.

WANTED for prompt cash. Home One -Cameras,
projectors, films, accessories, microscopes, telescopes,

optical and mechanical goods. Mathe-
matical and precision instruments. Small lathes.
Modern cameras. Enlargers. -Frank, 67 Saltmarket,
Glasgow.

MOVIES AT HOME. How to make your own
Cinema Projector. Particulars free.-Moviescope (N),
Pear Tree Green, Doddinghurst, Essex.

CHEMISTRY
CHEMICALS and apparatus. Elementary and

advanced. Bargain prices. -GRAY, 40 Grange Road,
Lewes.

CLOCK MOVEMENTS
CLOCK MOVEMENTS of every description ready

for cases. Lists and hints on case making post free. -
Needham, 25 Stratton Road, Manchester. 16.

ELECTRICAL
ELECTRIC MOTORS, 1/10th and I H.P. AM. and

D.C. 200/240 volts. New and second-hand from 35/,
-EASCO, 18 Brixton Road, S.W.9.

SURPLUS ELECTRICAL and Engineering
Materials, low prices. -The London Electric Firm,
Croydon.

ELECTRIC LIGHTING, 5/- a point ; progressive
wiring diagrams and instructions, 6d., materials, whole-
sale prices ; lists free. -P. Symax & Co., 263 Lichfield,
Road, Birmingham, 6.

SUPER A.C. MOTORS. New 1/10 h.p., 28/-;
h.p., 36/6, 46/- and 50/-; h.p., 70/-, and larger sizes.

-John P. Steel, Bingiey.

ENGINES
MODEL TRIPLE - EXPANSION ENGINE

1.5 h.p., value £60. Take £15 or nearest. -Box No.
129, cio "PRACTICAL MECHANICS."

FORMULAS
AMBITIOUS MEN I Manufacture own speciali-

ties. Tremendous profits. Latest list of Fortune -
making FORMULAS 4d. stamps. (Abroad extra.)
- " Technocraft," 41 Longford Place, Matchester 14.

For Work after Dark
Mechanics and owners of small workshops,
lathe sheds, observatories, etc., should get the

TILLEY LANTERN
(Burns ordinary Paraffin)

Light of 300 c.p.f or 6 hours for Id.
Its magnificent light enables work to
continue after dark, either in or out
of doors. Can be placed anywhere.
Made in stout brass, and there are no
parts which can rust, corrode, or get
out of order. Burns steadily any-
where, unaffected by weather, how-
ever severe. Get rid of all antiquated
devices and use this marvellously
efficient All -British Tilley Storm
Lantern. Price 36/-.

Remit 36/- or can be sent C.O.D.
Post and Charges Paid.

TILLEY LAMP CO. (Dept. P.M.), HENDON, N.W.4

PRACTICAL HINTS ON
PATENTS

Sent free on application.

THE IMPERIAL PATENT SERVICE
First Avenue House, High Holborn, W.0.1.

Preliminary Consultation Free.

I INVENTORS .1

VALUABLE GUIDE
General Advice Free. POST FREE 6d.

CHATWIN & CO. Est. 1880
Regd., Patent, Design and Trade Mark Agents for

all countries.
263 ( D) Gray's Inn Road, London, W.C.1

The  ADEPT'
LATHE

If In. centres. El in. be-
tween centres.

With compound slide -
rest, 61, or with band -

rest only, 12/6.
Screw Tail Stock 5f---extra. Poet 1/,

THE SUPER ADEPT, 301...
89a Sella,. streetF'. W. PORTASSI RFIFIPPIELD.

FOYL ES
Booksellers to the World

New and second-hand books on all technical sub-
jects. Catalogues free on mentioning interests.

1111-12.5 GNARINO CROSS RD.. LONDON, W.03
Pelerphose: Gerrard 6660 (12 Saes).

NERVOUSNESS
Every nerve sufferer should send for my Interesting
book, which describes a simple, inexpensive home treat-
ment for Self-consciousness, Blushing, Depression,
Worry, Insomnia, Weak Nerves, Morbid Fears and
similar nervous disorders. This wonderful book will
be sent In a plain sealed envelope to any sufferer
without charge or obligation. Write NOW and learn
how to conquer your nervousness before it conquers you I

HENRY J. RIVERS (22.,0 40
LONDON,

Conduit1.8 1. ,

HYPNOTISM &
VENTRILOQUISM

" HYPNOTISM," 25 long lessons, 2/6. " VEN-
TRILOQUISM," instructions for acquiring the ART,
with nine dialogues, 1/6. " FUN, MAGIC, and
MYSTERY " for CHRISTMAS PARTIES, 1/-.
(Professional stage illusions for sale. Lists, 10.
stamp.)-" Devine," 41 Longford Place, Manchester 14.

LITERATURE
JUST IMPORTED. Latest American, Science,

Mechanics, Inventions, Magazines. 6 different, 5/3.
Lists free. Books, magazines, bought, exchanged. -
P.M. Final, 15 Nashletgh Hill, Chesham, Bucks.

METALWORK
MAKE METAL TOYS. Easy, profitable with

" Success "moulds. Lists free. Complete trial mould,
1/6. -LEE'S, Bentinck Road, Nottingham.

MICROSCOPY
MICROSCOPIC OBJECTS -unmounted pre-

pared. Assorted packet 2/-. MOUNTED SLIDES
STOCKED.-LENG, 183 MANCHESTER DRIVE,
LEIGH -ON -SEA.

MISCELLANEOUS
" HOME TOYMAKING " just published with 180

designs and illustrations of practical fascinating toys.
Posted, 1/2. -Industries (below).

ALUMINIUM MOULDS for casting lead soldiers,
cowboys, etc., at home. Catalogue stamp. -Industries,
13 Gordon Avenue, Twickenham.

RAILWAY -CYCLE -ELECTRICAL. Send for free
list, -Kirby. 606-608 Washwood Heath, Birmingham.

YOUR HOUSE NAME AND NUMBER in
'Pioneer ' cast Aluminium Plate, tor by 31. Permanent,
Rustless, Bold, Decorative. 4/6d. post free. Trade
Supplied. -Lee's, Bentinck Road, Nottingham.

FOR TELESCOPES, microscopes, lenses, obser-
vatories and all optical instruments, Write, Mackett
& Company, Manufacturing Opticians and Engineers,
61 Millers Road, Brighton.

MODELS
EVERYTHING FOR electrical rewinds and re-

pairs. Screws, nuts, and washers for model engineers,
Lists free. -Lumen Electric Co., Litherland, Liverpool,
21.

PERFECT SECOND - HAND TOYS AND
MODELS; bargain catalogue 4id. Models purchased.
-Model Exchange, 11 Friars Street, Ipswich.

MONEY -MAKING
EXCELLENT MONEY -MAKING OPPOR-

TUNITIES constantly occurring, strongly recom-
mended. Send stamped addressed envelope for free
particulars. -Messrs. Green, 17 Church Lane, Hull.

THE IDEAS LOG. Newest monthly on money-
making. Average 50 plans per issue. Specimen for
stamp.-Wymer, Ideas Broker. 83 Montague Road,
Leicester, 1.

MONEY -MAKING BOOKS
3,000 Formulas, Processes, Trade Secrets, by Dr.

Oliver, 368 pages, 3/6. 150 ways of making a living,
and interesting literature, 1/6 post paid. FORMULA
lists, and catalogue, 4d. stamps. (Abroad extra.)
" Technocraft," 41 Longford Place, Manchester 14.
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BUY, EXCHANGE OR SELL
MONEY -MAKING
OPPORTUNITIES

MAKE MONEY from drained MOTOR OIL, in-
structions, 1/-. 17 motor speciality formulas, 2/-.
Soap -making at home, course, 4/-.-" Technocraft,"
41 Longford Place, Manchester 14.

MUSICAL INSTRUMENTS
BAND GUIDE. Hints on the Bugle, Drum, Flute,

Staff Parade formation, etc. Free, post paid. -
Potter's (Manufacturers), West Street, London W.C.2.

PATENTS
REGINALD W. BARKER & CO. (Established

1886), 56 Ludgate Hill, London, E.C.4.-Patent and
Trade Mark Booklets Gratis.

PHOTOGRAPHY
PANTOGRAPHS make large accurate drawings from

small photographs. printed drawings, etc.. easily, 1/-,
CHRISTMAS OFFER, 2 for 1/8. -Cooke, 88 Hawthorn
Road, Levenshulme, Manchester.

£500 worth good, cheap Photo Materials, Films,
Plates, Cards, Papers, Chemicals, Catalogue

and 4 Samples Free.-Hackett's Works, July Road,
Liverpool O.

DON'T TAKE RISKS. Good developers mean
good results. Our reliable stock developers keep twelve
months after mixing. certain to amateurs
and professionals. Best developer ever put on the
market. Makes two pints strong developer. 6d. each,
6 for 2/3, 12 for Post free.-Hackett's Works,
July Road, LIN erpool 6.

PHOTOGRAPHIC MATERIALS. Plates, films,
papers, chemicals. Good, cheap. High-class papers
also for competition work. Lists and samples free.
-BIEBER'S, 61 Grand Parade, Brighton.

SITUATIONS VACANT
ARE 'YOU A METAL WORKER ? Our organisa-

tion of men experienced in fine metal work is increasing
rapidly ; many of them are earning more in their spare
time than their normal wages. If you are interested in
spare -time work, here is an opportunity to make use of
your qualifications. Send lid. stamp for full particu-
lars to-Artcraft Electrical Products, Nasec Buildings,
Manchester Street, Oldham.

POST OFFICE ENGINEERING. Good positions
open to youths and men, age 17 to 30. Start £3 13a.
weekly at age 17. FREE details of vacancies, from
N.T.O. (Dept. 307), 335 High Holborn, W.C.1.

RADIO MEN WANTED.
Measrs. Marconis anticipate requiring 200 Marine

Wireless Operators in the next few months.
TRAINING PERIOD 8/12 MONTHS.

APPOINTMENTS GUARANTEED.
TRAINING FEE CAN BE PAID AFTER

SECURING AN APPOINTMENT IF DESIRED.
BRITAIN'S LEADING WIRELESS TRAINING

CENTRE.
COLLEGE ON SEA FRONT. BOARDERS

ACCEPTED.
WRITE FOR FULL PARTICULARS:
WIRELESS COLLEGE,

COLWYN BAY.
Or London Representative, 4 WINTON AVENUE,

N.11.

STAMPS
FREE!! Twenty Unused Colonials. "Neurope,"

Fifty for 9d. -G. H. Barnett, Limington, Somerset.

TOOLS
TOOLS. New and second-hand bargains, for wood

and metal workers. Also useful electric wireless gramo-
phone and model parts, material castings, etc. State
wa is clearly, enclose S.A.E.-Agans, 55 High Street,
Battersea&

CONQUER
Do you suffer from Nervousness,
Self - consciousness, Inferiority
Complex? Are destructive fears
or habits spoiling your life? My
new method, based on 15 years'
research, tells how to cultivate
self-control and assurance -how
to be free from fears -how to
have zest, vitality - how to know
your temperament - how to
achieve courage, self - mastery,
happiness, success. Complete
course, sent rivately, 5/-. Money
back if not delighted.
LIONEL STEBBING,
28 (P.M.) Dean Road,

London, N.W.2.

FEAR

LIONEL sTEBBING.

The well-known
Psychologist

MAKE MORE MONEY
/3 to £6 weekly can be earned at home in a wonderful
business of your own. No matter where you live you
can commence to make money in your spare or whole
time. No risk, canvassing or experience required A
wonderful opportunity for anyone wishing to add
pounds to their income. Particulars stamp.
BALLARD, York House, 12 Hambrook Rd..

LONDON, S.E.25

BIncreased my own height to 6 ft. 3 l lila.
Thousands of Testimonials from gratified

clients (both sexes) since 1907.
I y Ross system Never Fails 71111
Fee £2 2s. complete. Details 6d. stamp.
P. N. ROSS, Height Specialist, Scarborough.

E TALLER (iteelge:,r)

T. T. T.
THE WONDERFUL

TRIX TWIN TRAINS
can be inspected and

purchased at
STREATHAM SPORTS CO.
43 Streatham Hill, London,

'Phone :
TUL S:W.2. Hill Theatream

SHILLINGS PRINT For PROFIT
with the "E.H G." Printing
Machine. High-speed auto-
matic hand model, as illus-
trated. 30/. complete. Made
throughout of cast iron and
steel and fully guaranteed.
Treadle Machines, 8 x 6 £310s.
10 x 8£5. Write or call for
list and specimens of work.
Open Saturdays until 6 p.m.
MARTIN B GILES, Aubrey

Road, London, E. .7.

FINE USED MODELS
Real bargains, lust like new at low prices. Send 41d. for
our catalogue and save money. MODELS PURCHASED.
MODEL EXCHANGE, II FRIARS ST., IPSWICH

A GUARANTEED
REMEDY, At last!
A MEDICAL discovery

of proved therapeutic value re -grows NEW AND HEALTHY HAIR.
Thousands of delighted users of all ages from 20 to 90. Recom-
mended by numerous Doctors, including A HARLEY STREET
SPECIALIST and a well-known WEST END SURGEON. £1,000
for Denial. Therefore, WHY BE BALD P Write to -day for our
Illustrated Treatise entitled "HOW TO ACQUIRE PERFECT
HAIR GROWTH." This authoritative publication will be sent
poet tree privately (Abroad 6d.) on request from:-
1'Hr. LABORATORItS (I" M.), 37 hew Bond Sheet,

London, W.I.

BALDNESS

TOOLS (continued)

PLAIN LATHES 30/, compound rests 15/, Foot
Treadles 40/-. Constructors' Saw Bench Fitments
12/6. Treadle and Power saw Benches. Circular saws.
Lists 2d. Easy payment. -Brown Brothers, Accrington.

GRAYSON'S Glass -boring Outfits and Tube
Cutters avoid risk. -Below.

DRILLS, Taps, Dies, Files, Chisels and Punches.
Best quality at keenest prices. -Grayson & Company,
300 Campo Lane, Sheffield.

THE MYFORD 3 -in. LATHE. Have you seen
our new superior model with additional refinements.
Standard model still in production. Economical In
first cost. Generous in design. Pioclaimed best value
on the market. Write for illustrated list and instruc-
tion booklet, or ask your local Tool merchant.-Myford
Engineering Co., Neville Works, Beeston, Notts.

NEW POWER TOOLS. 10 -in. Handsaws. 50/-;
Jig Saws, 21/-; Bench Drills, 22/6 ; Circular Saws,
Electric Drills, Grinders, Spray Plants, Guns, Air
Compressors, etc. -John P. Steel, Bingley.

WATCHMAKING
WATCH AND CLOCK REPAIRS. Everything

for the watch, clock and model maker. Large stock
of watches, clocks, and clock movements, etc. Whole-
sale prices. List 3d. BLAKISTON & CO., Airuidale,
Southport.

WATCH, CLOCK AND OPTICAL REPAIRS.
Wheel -cutting and new parts, tools and materials.
Catalogue 3d. - D. Coburn, 47 Red Lion Street,
Clerkenwell, E.C.1.

JOHN MORRIS, Clerkenwell. Ltd., Expert watch
and clock makers, complicated work and new parts to
all Watches and Clocks. Jewellery repairs. Estimates,
free. -Below.

WATCHES, wholesale prices, sent on approval, gold,
silver, chrome, etc., ladies' and gents', all patterns. -
Below.

JEWELLERY repaired and remodelled to new de-
signs in own workshops. -Below

OLD GOLD & SILVER, best prices given, cash or
offer per return. -Below.

JOHN MORRIS. Best house for all Tools and
Materials. Wheel and Pinion cutting. Stamp for list,
64 Clerkenwell Road, E.C.1.-Phone CLERK 6077.

WATCH, CLOCK AND JEWELLERY REPAIRS
a speciality. Materials, Tools, Inver Steel and Wheel -
cutting. Catalogue 6d. Shockproof Watches from 2/3.
List lid. (Overseas excluded). -Young & Son, Material
Dealers, Chippenham.

WIRELESS
2 -VALVE KITS. 9/8 POST FREE, stamp Bargain

List. -BUCKLE, 60 Avenue Approach, Bury St.
Edmunds.

WOODWORK
CABINET HARDWOODS, Oak, Mahogany, Ash,

Whitewood, Ply -woods, etc. Lowest Prices. Send
Cutting lists. Planing free. Speciality Prime Jap
Oak, all thicknesses. -Wilfred Parr & Co., March
Works, Lancaster Road, Leytonstone, E.11.

XMAS NOVELTIES
" MAGIC MIND -READING " slips, by -means of

which you can read any person's thoughts without
being detected. (Have a good time at Christmas
parties.) Only 1/-. " PARLOR MAGIC," hundred
tricks, illustrated, 1/-. PROFESSIONAL " MENTAL
TELEPATHY " act for sale, 10/-. The " GREAT
HANDCUFF " and " GAOL -BREAKING " myste-
ries, including escapes from ROPES, TRUNKS,
SAFE, STRAIT -JACKET, etc., 2/13. -Professor
" Deville," 41 Longford Place, Manchester 14.

FREE ADVICE BUREAU
COUPON

This coupon la mailable until Dec. 31st, 1936,
and must be attached to all letters containing

queries.
PRACTICAL MECHANICS, DEC. 1936
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%pcciat Christmas Vargains
OUR SAFETY

1:/'
FOR lAPOSIT

L
Cycle in security_ with a Brilliant
Electric Light both Front and
Rear. Kith this Dynamo Light-
ing Set you make your own
Electric Current as you ride.

l'enetrating head lamp with reflector.
officially efficient tail light. All
Chromium -plated fittings. Price
includes leads, fittings, bulbs and

reserve storage Battery for emergency use. You send only
6d. deposit and 6d. for postage for free approval. Balance
1/6 fortnightly until 17/6 is paid, or 16/3 cash. Deposit
refunded if not approved. Also another cheaper, 13/9.

J. A. DAVIS & CO. (Dept. P.M. 2),
94-104 Denmark Hill, London, S.E.S.

Such amazing value only
possible by supplying di-
rect to public. You will
marvel at the difference in
tone to your set. Note these
money - saving prices -2 -VOLT
BATTERY TYPE, 11.2, FI.L.2. L.P.2,
1/9 ; Super Power P.2, 2/6 each. Screens
and L.F. Pentodes, 3/9 each. A.C. MAINS,
4 -VOLT 1 AMP. General Purpose, 3/3:
Power 4/- each Screen and L.F. Pentodes,
4(6 each. PULL -WAVE RECTIFIERS, 3/6 each.
All valvescritically tested before despatch and sent
Post Free. Cash with order or C.O.D. over In,. Send
now. CLARION RADIO VALVE CO. (nept.
P.M 5) Tyburn Road, Erdington, Birmingham.

-(pNRECT

`\` SAVE

50Z
Cry coge Bonelli. Steldeni,

Pancotti,
Rohner, Crocianelli,
Paolo Soprani, &e.egg n value Inc

47/6
Piano Finished Cabinet by Steldeni,
Metal Bound Bellows, Triple Chord Action,
Complete with Shoulder Strap, 21 Piano Keys. 8 Ism... Cash
price 47/6 or 2/6 first instalment, balance payable 4/- monthly
until 52/6 is paid. Elaborate Tutor sent. Other cheaper
Accordions from 38/6. Write for List of models with 25 Kevs, 12
Base; 25 Keys, 24 Base; 34 Keys. 48 Bass; 41 Keys 120 Bass, on
equally attractive terms. 3. A. DAVIS & CO. (Dept. P.M.50).

94-104 Denmark Hill, London. S.E.5.

BRITISH MADE

UNIQUE SLIDE RULES
51- 316 616

ACCURACY GUARANTEED.
Ten -inch Slide Rule in Polished Mahogany, celluloid faced
with log -log scale in addition to Scales, A. B. C. and D.
Flexible back. Aluminium framed, view free unbreakable
cursor. Size of rule 114 ins. x 14 ins. Serviceable as
21/. model. Supplied with case and full instructions,
including conversion Tables for Money Calculations.
Price 5/- each (post 3d., 3 post free). 5 -in. model 3/6
(postage 2d.). ro-in. Universal rule with additional
Trig and Reciprocal Scales 6/6 (postage 3d. extra).
THESE RULES MAKE AN IDEAL XMAS GIFT.

THE TECHNICAL SUPPLY CO. (P.M.).
Norfolk House, Carden Avenue, Brighton 6

wANT
ViOtit3

Punchboards !
The best money -making
proposition ever offered
the public.

It you want funds for Charity,
Clubs, or any other purpose,
let the Punchboard help you.

A 1,000 -hole board costs 7/- post free, and yields
£2.9.10 profit at ld. per punch and 64.17.8 at 2d.

per punch. Agents working our special PROFIT
SHARING plan are making £5 to £10 weekly on
this board alone. WHY NOT YOU? Write us for
further information. SAMPLE 100 - HOLE ni3
BOARD and Price List POST FREE . A

BURDON HUNTER
Punchboard Specialist. rapt. 36P. Camomile Street
Chambers, London, E.C.3 TRADE SUPPLIED

-9" I°
ot,171
PROFIT..

'4101111'

14.1.0*.'11.1"'48000,t,
100101,

SALE of GENUINE SWISS -MADE
CHROMIUM.CASED Officers'

WRISTLET
STOP - WATCHES

°rich...Hy 15/ -
EACH

GIVING ONLY
ACCURATE
READINGS

TO
ONE -FIFTH p, a
SECOND And pd.

TO CLEAR
This is a magnificent orpor.
Sanity to secure a bargain at
under wholesale price. Accu-
rate timekeepers. Fully guar-
anteed. Write, call or 'phone

Iffn,euin 8331. Officers'Adiustable Solid Leather Straps only extra.
Luminous Dials in Black or Silver 6d. extra.
Satisfaction guaranteed or money instantly returned.

MARINE & OVERSEAS SERVICES LTD. (Dept. 136)
43 Woburn Place, Southampton Row, London, W.C.1

BECK! CHEMISTRY

IWRITE FOR

BECK

SETS
PRICES FROM:

)(post tree)
EQUIP YOUR OWN
LABORATORY WITH

i APPARATUS AND
CHEMICALS.

LATEST CATALOGUE FREE !
Scientific Dept. A.), 60 High Street,

STOKE NEWINGTON, LONDON, N.16

2/6 to
/05/

JUBILEE

TROUSERS MADE
TO MEASURE
Any Waist fitted, 28 in. to 58 in.

or larger.
Inside Leg, 26 in. to 36 in. or longer.
We cut and make from tested cloth

of Blue, Grey, or Brown.
Please state waist, inside leg, side seam

and width of bottom required.

5111 616 816
Post 6d. or C.O.D.

Satisfaction guaranteed or money instantly returned.
Send for FREE Patterns.

C. HAROLD NURSE,
108 BORDESLEY GREEN, BIRMINGHAM 9.

There are
101 uses for

H A R B U T T'S
Plasticine
in the work -shop

Plasticine, In 16 colours, Is. per lb.

Write for illustrated price lists to :-
Harbutt's Plasticine Ltd., 241 Bathampton,

Beth.

WORM DRIVE
HOSE CLIPS
The long -life clip with

the ever -tight grip
The Best Known

For Radiator Joints,
Air, Oil, and Water
Hose Joints.
Large sizes stop squeaking

brakes.

Stocked by all Garages
and Accessory Dealers

L. ROBINSON & CO.,
25 London Chambers,
GILLINGHAM, KENT.

IDEAL FOR
AMATEUR OR
PROFESSIONAL.
SEND
ONLY el I

Not to be confused with
many cheap instruments

offered to the public, which cannot possibly give
lasting satisfaction. A genuine high-class ESTRELLA model,
strongly constructed and superbly finished In every detail.
No. 21125/12/2 25 piano keys, 12 Bass, 2 Voice. Reeds on
separate plates give rich tone. Easy to play. Tutor and
carrying case FREE. 24 9s. Of. each, or delivered for 5i,
balance In 11 monthly payments of 8/-. Carriage Paid.
Prompt delivery. List FREE.

THE L.R. SUPPLY COMPANY, LTD.,
11,14, OAT -LANE, LONDON, E.C.2. (NAT. 1977.)

"Duplex Tailstock"
and

"Junior" Lathes
Before buying that lathe
send stamp for our lists;
you will see that:-
There is no comparison.

WARD & POLLARD
Orchard Works

Plumstead High St., London, S.E.I8




