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14'9 MAKES YOU A
FILM PRODUCER!

. . . that's what it amounts to
when you choose from our
huge range of

CINE CAMERAS
ON EASY TERMS
It's great sport making movies,
and any tine camera is yours
to use after paying the first of
9 equal monthly instalments.
We give free expert advice to
beginners. Get in touch with
us now I

PATH ESCOPE "B " MOTOCAME RA (,Illus..ated,

A very popular and excellent model. Its price is low and it is easy to use.
flas strong clockwork motor drive and high grade F73'1 anast. lens.

This is but one of the many fine instruments we sell.

YOURS FOR 14/9 Vntg1,1:;.= 6 G NS. Cash

EVERY OTHER MAKE IN STOCK
LATEST BARGAIN CATALOGUE POST FREE

CITY SALE & EXCHANGE
(1929) LTD.

59 CHEAPSIDE, LONDON, E.C.2

CU
Consistently specified because de-
signers know that reliable, perfect
contact is assured when using CLIX.

Chassis Mounting

VALVE HOLDERS
Specified for

"THE PILOT"
CLASS B.4

Standard Type:

4 -Pin - - 8d.
Floating Type :

7 -Pin - - I -

CLIX " MASTER"
WANDER PLUGS.
The Plugs with positive
METAL to METAL
wiring. Firm grip and
full contact with ALL
sockets. Curved ends
for easy insertion.

CLIX PANEL TERMINALS
Extremely robust and soundly made.
Hexagonal shoulder, which, by being
held with a spanner while the nut
behind is made tight, greatly facilitates
mounting.
Insulated and non -removable head.
Provision for secure, solderless connec-
tion. Clear and easily read markings.

Type 8 - 4d. Type A 212d.(illustrated)

Follow the designer's choice and use all the above
specified contact components. Obtainable from all
dealers.

each

Clix Illustrated Folder
"N" free on request.

LECTRO LINX LTD.
79a ROCHESTER ROW LONDON, S.W.I

"HOW TO FIX IT" CARD
FERE is another splendid Rawlplug Novelty. The

-1, How to fix it - card, illustrated above, tells you
the size of the Rawlplug, size of Rawldrill, and size
of screw required for all kinds of fixing jobs. You
just turn the disc at the right until a job, similar
to that which you have to do, is shown in the opening
-15 distinct jobs are illustrated. Now glance at the
cut out squares on the left of the card and you will
find the information you require. We will send you
one of these useful novelties free on request.

B. 119 The Rawlplug Co. Ltd., Cromwell Road, London, S.W.7

HIVAC
S.G. 2 1 0

vol IVA
THE SCIENTIFIC

VALVE

ENDURANCE. --The long life of Hivac valves
is primarily due to the improved method we
devised for evenly coating the whole of the filament,
or directly heated cathode of every Hivac battery

valve, with a layer of emitting medium.
CHARACTERISTICS.-The characteristics of
Hivac valves remain constant because owing to
their scientific rigidity of construction it is impo:;-
sible to vary the correct spacing between cathode,

grid and anode.

These are just two of the several reasons why

HIVAC ARE SPECIFIED FOR THE

" PILOT " CLASS B 4
HIVAC S.G. 210 - 10'6
HIVAC D 210 - 56
HIVAC L 210 - 46
HIVAC B 220 - 10 6

Any reader experiencing difficulty in quickly securing Hivac
valves may order direct. Ample stocks available of all types

HIGH VACUUM VALVE CO. LTD.
113-117 Farringdon Rd., London, E.C.I

Telephone : Clerkenwell 7587

All applications respecting Advertising in this Publication should be addressed to the ADVERTISEMENT MANAGER, GEORGE NEWNES, Ltd.,
8-11, Southampton Street, Strand, Loudon, W.C.L. Telephone: Temple Bar 7790.
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Notes, News and Views
New Dutch Diesel -Electric Train

THE
first of the forty triple -articulated

Diesel-electric trains for the Nether-
lands Railways has just been put into
regular service. The train consists of
three coaches, the two Diesel-electric units
being arranged side by side in the centre
compartment. The train is designed to
carry 192 passengers, and is capable of
travelling at a maximum speed of over
90 miles per hour, although the service
speed is limited to about 60 miles per hour.
The engines, which have twelve cylinders,
each develop 410 b.h.p. at 1,700 r.p.m.
A feature of the body construction is its
lightness, all the parts being welded.
Weight -saving has also been carried out in
connection with the wheels, and light alloys
have been used for the doors, parcel racks,
fuel tanks, etc. Electric lighting is used
throughout the train, and the heating is
carried out by a special warm -air system,
the heat being extracted from the engine -
cooling water in cold weather. The braking
system is operated by compressed air.
New High Altitude Flight Record

ON May 11th a new world's altitude
record for an aeroplane fitted with a

heavy -oil compression -ignition engine was
made by a Westland Wapiti machine,
having a Bristol-Phcenix engine, when an
altitude of approximately 28,000 ft. was
attained. The engine behaved perfectly
throughout the flight, and at the greatest
height reached there was little sign of any
sudden failure to burn the fuel, although at
the high altitude a temperature of 40° C.
was recorded. Special precautions were
taken to avoid undue cooling of the oil by
covering the tank with felt, and lagging all
external pipes. An oxygen system was,
of course, installed for the pilot.
A 15,000 Miles Submarine Voyage
TWO Italian submarines, Spietta and

Toti, have recently completed a five -
and -a -half months' voyage, covering
15,000 miles and completely encircling
Africa. The submarines are equipped with
two Fiat engines of 2,200 b.h.p. running at
380 r.p.m., and it is stated that the
machinery operated extremely satis-
factorily, such repairs as were required
being carried out on board. The officers
and crew lived on board continuously
during the five -and -a -half months. The
submarines both have a displacement of
1,400 tons.

A Mammoth Motor -driven Tanker
THE new Norwegian 12,500 -ton oil -

carrying vessel Solheim, which has just

completed her trials, has an overall length
of no less than 477 ft., a breadth of 59 ft.
6 in., and a depth of 34 ft. Designed for a
speed of 11 knots, this huge craft is driven
by two single -acting four-stroke 2,000 h.p.
Diesel engines which run at a speed of
145 r.p.m. Two smaller Diesel engines of

IMPORTANT

Readers please note that the last Gift Stamp No. 10
(provided they started collecting from the first announce-
ment of this offer-see below *) for their Presentation

EVERYMAN'S
WIRELESS BOOK

appears on the inside back cover of this month's

Practical Mechanics
Will readers who are qualifying for this Presentation
Volume affix the last Gift Stamp to their Subscription
Voucher and forward the completed Voucher in
accordance with the instructions thereon TO -DAY ?

Please Don't Delay
There will be an enormous number of volumes to
despatch, and it will necessarily take some little
time to get them all out. All applications will be
treated in strict rotation. If you do not receive
your volume within 15 days of the despatch of your
application-notify by postcard, giving date applica-
tion was made.

NOTE-Carefully read instructions on your Sub-
scription Voucher and make sure it Is properly
filled in in every detail before forwarding.
 This will not be your last Gift Stamp if you did not
start collecting until after the first announcement-in
which case you continue to collect until you have the
necessary three Gift Stamps attached to your Sub-
scription Voucher.

If you have lost any of your Gift Stamps you
may send sixpence in stamps In lieu of each, and
If by chance you have mislaid the Subscription
Voucher you can still obtain your volume by
sending three Gift Stamps and a remittance of
2/- for the Standard edition, or three Gift
Stamps and 3/- for the Library edition, with
your name and address written plainly on a
sheet of paper.

Complete and send In your Subscription Voucher
immediately you have the last Gift Stamp to-
" Practical Mechanics " Presentation Department,
E.W.B., 22, Tavistock Street, Covent Garden,
London, W.C.2.

Any query regarding this offer must be accompanied
by a stamped addressed envelope for reply.

100 h.p. drive the electric generators.
The cargo pumps are steam driven, and
two oil -fired steam boilers are installed
which supply steam to the winches and
windlass, and the heating coils. The

capacity of the oil cargo tanks is 16,300
cubic metres, and the two duplex pumps
installed are capable of delivering 325 tons
of oil per hour.

Large Electric Welding Machine
ALARGE butt -welding machine has
recently been put into use by Imperial

Chemical Industries Ltd., in connection
with a special plant in which a large number
of joints had to be made in heavy alloy-

steel tubing having a section area of 30 sq.
in. The machine is 15 ft. 6 in. in length,
8 ft. 3 in. in width, and 8 ft. 6 in. in height,
while the transformer which supplies the
welding current has a capacity of 600 kw.
After the tubes to be joined have been
clamped in position, the machine is fully
automatic in action. The upsetting pressure
is applied by hydraulic rams, and may be
varied from 10 to 50 tons.

The World's First Air Train
A FEW weeks ago a flight of 450 miles
rx was made by a Soviet aerial train
composed of an aeroplane towing three
gliders. The train took off from Moscow
and landed at Kharkov in the Ukraine,
the average speed being 100 miles an hour.
Each of the gliders was manned by a
pilot, and a further test flight is planned
to demonstrate that individual gliders
can drop out of the train at different points
without the aeroplane landing.

A New Fibre
ACCORDING to a recent report a new
fibre has been evolved which may

become a rival to Egyptian cotton. It has
been given the trade name of " Fibro,"
and is produced from wood pulp. It can
be out into short lengths and mixed with
any kind of ootton. It is stated that many
spinners are already using it as a mixture
with cotton, and existing cotton -spinning
machinery can be adapted without great
difficulty to use the new fibre.

How Lenses are made
WITH reference to our article on " How

Lenses are Made," which appeared on
page 327 of our issue dated April 1934, we
should like to point out that the illustrations
for this article were prepared by Messrs.
Dallmeyer, Ltd., the well-known manu-
facturers of lenses and prisms, at their
works at 31, Mortimer Street, Oxford
Street, London, W.1. This old -established
firm of lens experts can supply lenses of all
types and for all purposes.
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A rear view
of the Ger-
man Zep-
pelin train.

FROM the very dawn of civilisation
the innate desire of man has been to
explore areas beyond his immediate

vision, but his peregrinations necessarily
had to be performed on foot. This re-
stricted his activities, and his world was
circumscribed by the distance he could
travel by that means. The world indeed
must have been an extremely small place
in which to live, but it was not long before
chariots were introduced by some unknown
genius, who probably used as the crude fore-
runner of the wheel sections of a large tree
trunk. The wheel indeed is probably the
greatest invention of all times. It is the
giant's boots with which everyone can equip
himself. In the earliest days, however, time
was of no importance, and distance was the
only important factor to be taken into con-
sideration when wishing to travel from one
place'to another. It was soon realised, how-
ever, that travelling could be speeded up
by using a team of horses instead of one,
and we thus see the genesis of time being
considered in conjunction with distance. A
moment's thought will show that all travel
has been developed to shorten the time
taken for a given journey, which is equiva-
lent, of course, to shortening the distance, if
we think of distance in terms of time.

An Increase
in Power
and Size

Towards
this end the
tendency has
been to pro-

duce engines or prime
movers of more and
more power, a system
which has limitations
as well as many dis-

advantages. There must, for
example, be a limiting size in
ships, aircraft and motor
vehicles, for obvious reasons,

but even if there were not there are
economic reasons which would limit
the size of vehicles. For example,
suppose a regular motor coach service

is in existence serving two points A and B,
and that the motor coaches are always
filled to capacity and are equipped with the
most up-to-date engines and are capable of
travelling at a speed equivalent to the
record. Further, suppose that it is desired
to speed up that service. The only means
of doing would be to lighten the load of
each vehicle so that it could travel faster,
or, alternatively, to equip it with additional
engine power to gain speed. This could
only be a commercial success provided that
passengers would be agreeable to paying
the increased cost if we presumed, as we
have done, that no further passengers were
available to equalise the cost. It is a
somewhat surprising circumstance that,
notwithstanding the lessons which have
existed around us since the world began,
it is only since the birth of the aeroplane
that we have realised the importance of
the streamline or ichthyoid form in increas-
ing the speed of a body moving in a fluid.

Eddystone and the Square Lighthouse
The earliest constructors of moving bodies

signally failed to appreciate the lesson of a
tree trunk or the form of a bird's body.
The builders of lighthouses did not realise
that a stationary body with a fluid -moving

The Importance of Stream -
Saver is becoming recognised
which move through the Air,

past it was governed by the same principles
as a moving body in a comparatively
stationary fluid. Everyone knows that it
was Eddystone who first perceived that a
square lighthouse was bound to meet with
continued disaster. No one up to his time
had succeeded in Iluilding a lighthouse
which could withstand the heavy ocean
swells. His lighthouse of circular section
immediately solved all of the problems.
The builders of the first aircraft similarly
failed to make their structures of such a
form that they offered a minimum of
resistance to the air. Failure to fly was
attributed to lack of power, and it was
some time later before it was appreciated
that by reducing the resistance to move-
ment the same effect was obtained as by
increasing the power. Ship designers even
to -day are only just beginning to make use
of the results of experiments on streamline
forms. The shape of the moving body has
everything to do with speed; even the
minutest parts respond to an alteration in
their shape. The early aeroplanes were
usually braced with 16 -gauge piano wire ;
this is of round cross-section, and one would
think that little could be gained by altering
its section to streamline form. Yet such is
the case, for the alteration was responsible
for increasing the speed for a given power
by as much as 20 m.p.h. on a machine
whose top speed was only 80 m.p.h. Let
us take this point a little further so that we
can appreciate what wind (or head) resist-
ance really means. The scientific law
which sums up the situation says that
resistance increases as the square of the
velocity. Suppose, therefore, that at
100 m.p.h. the resistance is 10 lb. per square
inch. If we double the speed the resistance
is 40 lb. to the square inch. We at once see
the importance of so shaping the body
and its associated exposed parts that it
moves through the air with a minimum of
resistance-in other words, so that it leaves
the air in as undisturbed state as possible.
Any part of it which sets up eddies or
partial vacua at its trailing edge is absorb-
ing power which could be more usefully
employed in imparting speed.

A Simple Experiment
Hence the modern tendency of stream-

lining bur aeroplanes, our road vehicles, our
ships, and all contrivances, whether station-
ary or moving, which could absorb power
by virtue of their resistance. A simple
experiment will demonstrate the value of
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By F. J. CAMM
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lining as a Time and Power
by designers of Vehicles
the Water and on the Land.

streamlining. Try swishing a
piece of fin. square wood in a
bath of water. Considerable
resistance to its movement will
be felt. Now round off the
front edge of it and repeat the
experiment, when it will be
noted that the resistance is
considerably less. Finally, sharpen off the
rear edges so that in section the piece of
wood has the same form approximately as
the plan view of a ship. The resistance of
movement to the water can now scarcely
be felt.

The art of streamlining is now being
applied to the iron horse. From the time of
Stephenson's first locomotive trains have
been solidly built without any consideration
for the theoretical perfection of their shape.
A bluff, almost flat front to the locomotive,
excrescences which offer considerable resist-
ance to the air, wrongly shaped carriages,
and unstreamlined under -carriages have
always been their main characteristics.
Experiments in every country of importance
are now being carried out with streamline
trains, as is indicated by the illustrations to
this article. In every case a great improve-
ment in speed has resulted. Some designers
are even building locomotives whose
tractive effort is not applied to the wheels
at all but through an airscrew as fitted to
aircraft.

" The Burlington Zephyr "
Many of these streamline trains are fitted

with Diesel engines and are of all -steel
construction. America's first Diesel all -
steel streamline train, " The Burlington
Zephyr," recently made its first
official test on the tracks of the.
Reading railroad twenty-five
miles above Trenton, Phila-
delphia. Its speed officially timed
was 104 m.p.h., and it is stated to
be capable of 125 m.p.h. The
German Federal Railroad have
built "A Lightning Train " which
has been tested on the Berlin-
Hamburg route. This new type is
built on similar lines to the
" Rail Zeppelin." Under test it
travelled at an average speed of
93 miles.

In France a streamlined car
of the road -rail type
travelled a distance
of 230 miles at an
average speed of 76.5

m.p.h. This was produced by the well-
known Bugatti firm.

The British streamlined locomotive illus.
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" The Burlington Zephyr," which is
'capable of a speed of 125 m.p.h.

(Left) The road -rail car, which is stated to have
travelled a distance of 230 miles at an average speed
of 76 miles per hour. (Above) A front view of the
new " Rail Zeppelin," which is appropriately named
the " lightning train" and travels at an average speed

of 93 m.p.h.

trated is the longest and heaviest loco-
motive in Great Britain. The engine and
tender weigh 170 tons, the boiler is
constructed to the extreme limits of the
railway gange1to gain streamlined effect,
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and the chimney has been sunk within the
casing plates to lessen resistance. The
boiler has the unusually high working
pressure of 450 lb. to the square inch.

The Zeppelin Propeller Railway Car
This was produced a year or so ago under

a full load of passengers and
achieved the amazing speed
of 99.4 m.p.h. Designed by

The longest and heaviest
locomotive in Great Britain,

which weighs 170 tons. The boiler is constructed
to the extreme limits of the railway gauge and

the chimney has been sunk within the casing plates. The loco. possesses
the unusually high working boiler pressure of 450 lb. to the square inch.

H. Kruckenberg, it was built by the
Gesellschaft fur Verkehrstechnik. It is
equipped with an engine of only 200 h.p.
The car is 95 ft. long, and is driven by a
petrol engine.

The London and North-Eastern Railway

a few months ago tested their streamlined
Diesel-electric railbus at Newcastle -on -
Tyne. The unit was designed and built by
Armstrong -Whitworth, and seats from
fifty-six to seventy passengers and travels
at a speed up to 70 m.p.h. The Great

(Left) The " lightning express" of
the future-a sensational German invention and
(above) a view of the new streamlined " lightning

train," which is capable of a great speed.

Northern Railway have installed a semi -
streamlined car on the Belfast-Dundalk
service. A few weeks ago the first pneumatic-
tyred train made a trial run from Betchley
to Stoke-on-Trent with a load of twenty-four
passengers, and travelled at an average
speed of 60 m.p.h.

A streamlined railcar is already in opera-
tion on the Great Western Railway between
Reading and Slough ; driven by 130-h.p.
heavy -oil engine, it has a maximum speed
of 60 m.p.h.

Those readers who visit King's Cross will
have noticed the tendency towards stream-
lining on the L.N.E.R. giant locomotive,
the " Cock of the North," No. 2001.

Other experimenters are reviving the
monorail idea in combination with stream-
line construction. One such system is the
Bennie railplane, which it is suggested
could be built over the' existing railways.
The passengers' cars, which are self-pro-
pelled, are driven by airscrews fore rand
aft, and are suspended from a steel girder.

Sufficient has been said in this article to
indicate the extreme importance of stream-
lining, and we may expect during the next
few years that transport will rapidly
develop along these lines.

LATELY, much publicity has been given
by the Press to a substance termed
" Heavy Water," and although the

term and the discovery convey little to the
man in the street, the attention of the
scientific world is focussed expectantly in
its direction. In customary style many
newspaper accounts were of a grossly
exaggerated nature, and it is the purpose
of this short article to give readers a clearer

"idea of the nature ofHeavy Water." It
is more convenient, perhaps, to first give
consideration to " Heavy Hydrogen " or
" Diplogen "-a name suggested by Ruther-
ford-and an appreciation of this new kind
of hydrogen involves a little knowledge of

Isotopes
Isotopes are elements having almost

identical chemical and physical properties,
but differing slightly in atomic weight, and
a knowledge of their existence is due to
investigations made on radio -active matter.
A notable example of isotopism is found in
metallic lead which, associated in its origin
with uranium, has an atomic weight of 206,
when with thorium 208, but when occurring
free from either of these elements its weight
is 207.2-evidently a mean value and con-
ceived to be a mixture of the previous two.
This kind of variation is found to be present
when other elements are examined, indeed,
where an atomio table of weights shows an

" HEAVY WATER "

element to have a fractional value (chlorine,
for instance, at 35.5) it can almost be taken
for granted that this figure represents a
mean value given by slightly differing,
integral atomic weights. This gives weight
to Prout's long -shelved theory that hydro-
gen is the fundamental atom. In 1929 an
examination of the absorption spectrum of
atmospheric oxygen revealed the presence
of an oxygen isotope of mass 18, the pro-
portion present being about 1 in 650. The
figure given in text -books of chemistry,
ascertained by earlier workers and clumsier,
less accurate methods than are available
to -day, is given as 16. This figure must
represent a mean value, and it is apparent
therefore that another oxygen isotope must
exist having a value less than 16.
Ratio between Oxygen and Hydrogen

This discovery upset for the moment all
preconceived ideas of the ratio between the
oxygen and hydrogen until it was suggested
that this ratio would still remain unaltered
if it could be accepted that a hydrogen
isotope of mass 2 should exist in about 4,500
parts of ordinary hydrogen. The accuracy
of this hypothesis was subsequently estab-
lished by a close examination of the atomic

spectrum of hydrogen, wherein a fine line
was perceived which grew in intensity when
liquid hydrogen was evaporated and the
heavier isotope thereby concentrated. From
this to the production of " Heavy Water "
was but a short step. Minute quantities
have been discovered in various parts of the
world, while it has recently been stated that
the barren nature of the ground immediately
beneath the weeping willow is due to the
exudation of this substance by the tree. A
laboratory method of preparing " Heavy
Water " is to subject sodium hydroxide
solution to continued electrolysis.
Able to destroy Life

This brings about concentration of heavy
water in the solution. Pure heavy water
exhibits properties markedly different to
those of ordinary water, as will be seen on
glancing at the following table of some of its
physical constants :

Density . . 1.105
Freezing point . . 3.80° C.
Boiling point . . 101.42° C.
Temperature of maxi-

mum density . . 11.60° C.
Experiments made on living organisms

with this remarkable liquid show that as
its concentration increases, metabolism
decreases. It is more than probable that
life would be destroyed by a 100 per cent.
concentration.
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The MECHAN ICS oPSIDESHOW GAMES

It!
k1;

It was P. T. Barnum who made the somewhat sweeping statement that there is a fool born every minute, nor is the great
showman's axiom any less true to -day than it was during his lifetime, for, despite the spread of knowledge, free education,
cheap printing and a thousand other boons of modern life, there is still that glamour about a fair -ground or
" amusement arcade" which conjures the pennies out of the pockets of visitors who, in other surroundings, pride

themselves on their common sense and perspicacity.

THE fair -ground, of course, gives
excellent value for money in terms of
thrills, excitement and noise, nor is

there any question of swindling on the
part of the various spectacular " rides,"
' shows " and vendors of goods, but the

side-shows known as " games joints " are
by no means above suspicion in every
instance. It is with a view to showing how
utterly impossible it may be to win on
these games when the operator is not above
" faking " that this article has been written,
in fact a good alternative title might be
" Science for Fools."

Even when these games of alleged skill
are conducted fairly, as many of them
indubitably are, the player has a very
remote chance of winning, for the law of
average is always against him, and many
showmen, who conduct their business on a
strictly fair and square basis, make quite a
good living out of this fact. Unfortunately
there are black sheep in every fold, and the
unscrupulous games operator takes care
that any player who is determined to get a

Fig. 1.-" Spotting
the spot,- the general

layout.

particular " prize " pays far more than its
intrinsic worth before he is allowed to
carry it off-if indeed he does so at all. So
common is this " faking " of games that
a glance at any periodical which lists second-
hand fair -ground equipment for sale will
prove the fact. Fair -ground and carnival
workers have a jargon of their own, and

Fig. 3.-The rings must be flat on the board to win.

much information may be conveyed in a
few words. For instance, an advertisement
stating that the vendor wishes to sell a
" two-way fish -pond with good flash "
conveys, to the initiated, that the game in
question is a " fish -pond " which is adapted
to.,be worked either honestly or crookedly
(two-way) and has an attractive decorated
front to the stall (flash). Another term is

" strong," and " may
be worked strong "
implies that the game
may be run dis-
honestly if desired.

Fig. 2.-(A) The spot totally covered as demonstrated by the operator, and (B)
why the player loses. The circle is now an ellipse. X is the" gaff."

Fair -ground Slang

Before proceeding
to the why and where-
fore of swindles in
games of " skill " it
may be interesting
to note a few of the
terms peculiar to
fair -grounds and their

habitugs. " Bunco " is earnings or profit.
" Gazumped " means swindled, while a
" bloomer " is a bad financial day, and
" swag " or " slum " is the slang term for
the cheap prizes offered in games or hawked
for sale by vendors (teddy -bears, woollen
monkeys, squeakers and crockery " seconds "
are examples of " swag "). A " gaff " is
the device which enables the proprietor to
run the game as he desires so that, when a
wheel is faked in such a way that the
operator can stop it at any desired number,
it is said to be " gaffed." It is from this
that the expression " blowing the gaff "
comes, meaning literally " exposing the
swindle."

There are innumerable words of equally
occult meaning which would give any
etymologist a headache to try and trace,
but we must get on to the actual " gaffed "
games themselves.

When the Player is " On the Spot "
One of the oldest fair -ground games, and

one which every reader must have seen at
one time or another, is " Spotting the Spot."
In this game the operator has, in the front

of his stall, a plank or table which is
covered with white oilcloth on which is
painted a large red spot or circle about
5 in. diameter. Lying loose on the cloth
are five metal discs each about 3in. dia-
meter (see Fig. 1). The game consists in
dropping these discs, one after another,
so that they overlap each other and
completely obscure the red spot ; not a
single vestige of red must show either in

HOOP WILL, JUST CLEAR BLOCK* -4,

A

HOOP WILL NOT CLEAR BLOCK --At
24,4%.

Fig. 4.-The supporting block with cloth removed to
show the" gaff."

the middle or at the edges. To demonstrate
the simplicity of the game the operator drops
the discs swiftly and easily, completely
obliterating the spot, as shown in Fig. 2e.
The player then pays the fee demanded and
essays to copy the example shown, feeling
sure he can emulate the demonstrator and
capture one of the prizes offered. Alas !
however careful he may be and however
much he may spend, there is always an
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Fig. 5.-" Watch -la," a variation of Hoop -la.

aggravating edge of the hated red visible !
Fig. 2B shows why the player cannot win
unless the operator so chooses. A little
pressure on the far edge of the table causes
the cloth on which the spot is painted to
stretch slightly, converting the red disc
into an ellipse, and, as the discs will only
just cover the spot while it is a perfect
circle, they cannot possibly cover the
stretched area. A simple " gaff " indeed,
yet a real money -spinner and quite safe
from detection because, immediately the
tension is released, the rubberised cloth
resumes its normal size.
Hoop -La

This is, perhaps, the most popular fair-
ground game, and there are few of us who
have not, at some time, thrown a ring
which slipped neatly over the coveted
prize but stopped at the little black block
which supported it (Fig. 3). Remonstrance
is, of course, useless, for the rule of the

Watch -La

A variation of the profitable hoop -la is
known as " watch -la," and is run on very
similar lines. A table is covered at intervals
by very small upright plinths (also in
mourning) which have sloping tops on each
of which rests a most desirable watch.
Time and time again the
ring very nearly goes over
and the operator is always
willing to show that the
feat is really possible. The
" gaff " in this case is some-
what different and is de-
pendent on the shape of
the plinths as shown in
Fig. 5. When the plinths
stand upright, the sloping
tops with their tapering
peak stop the rings as
shown at Fig. 5, but, if
tilted very slightly forward,

by the little stud or
ridge at the back (and
under the ubiquitous
black cloth), the ring
will just slip over ;
again vindicating in public
the honest integrity of the
proprietor and shaming the
player who has dared to
question it ! It is easy for
the operator, when retriev-
ing the player's last ring,
to make the very slight
movement necessary and
the tilt is imperceptible
from the front.

 "!

Fig. 7.-Why the ball bounces out of the rack. (A) R
that ball has a fair chance of staying in. (B) Rack

almost certain to bounce out again.

game is that all rings must lie flat on the
board, and if one has the temerity to ques-
tion the relative sizes of block and ring,
the showman most obligingly passes the
ring over the whole thing, thus proving it
can be done. Fair enough to all seeming,
but things are not always what they seem
at a fair. Fig. 4 shows the " gaff " in this
case. It will be noted that the blocks
which support the prizes are always
covered with most genteel black cloth or
velvet. Possibly the proprietors of hoop -la
" joints " have a passion for black, but the
real reason for the cloth is to hide the
working' of a simple yet ingenious
" gazump." The block consists of three or
more flat pieces of wood piled one on the
other. When level on all edges they form
a block over which the ring will just pass,
as shown in Fig. 4e. If, however, the middle
piece is pressed out at one side even a
trifle as shown at Fig. 4B the ring will most
assuredly not pass over and the funereal
drapery makes it impossible to detect the
little edge which protrudes.

ack at low angle so
at high angle, ball

The Bounce makes the
" Bunce "

Fig. 6 represents another
very old game known as

the Ball -rack and which is, like all such
games, deceptively simple. A large wood
box is divided into compartments as
shown, each having a value
indicated, with the higher
values in the upper rows.
Each compartment will
easily accommodate one of
the wooden balls used and

TABLE (PLAYERS SIDE)

HINGE

TABLE SUPPORT.

the game consists in trying to toss the
three balls provided into sections which
will give an aggregate score of, say,
15. At Fig. 7e the rack is shown in a
position wherein a really skilful player
stands a fair chance of winning if careful.
The proprietor has, however, had a couple
of " bloomers " and feels that he cannot
afford to let anyone win, so he simply
alters the angle of the rack as shown at
Fig. 7B. Now let the player be as skilled
and as cautious as you please, the ball,
even if landed fairly and squarely in a
compartment, will inevitably bounce out
again and down to a division of lower
value, if not out of play altogether.

Another form of " bouncer " is the ball
and bucket or " pop 'em in," as it is some-
times called, and this is figured at diagram
No. 8. The bucket is tilted so that the
opening faces the player at an angle much
as the rack did in the last game. A soft
ball is used and, with a rigid -bottomed
bucket, it is well nigh impossible to make
the ball stay inside. The " gaff " shown
here is not to throw the ball out, but to

S HIGH VALUES

MEDIUM VALUES

LOW
VALUES

Fig. 6.-The ball rack or
" bouncer."

enable the operator to demonstrate that the
task can be accomplished, thus putting the
players on their mettle. When the solid
bottom is dropped the operator tosses a
ball and the resilient false bottom " gives "
sufficiently to let it stop in if cautiously
thrown. When the pedal is again depressed
the bottom becomes rigid once more and
the bouncing proceeds merrily.

Fastest Civil Plane
THE fastest private light plane produced

in this country was demonstrated at
Heston recently. This remarkable machine,
which was designed by Mr. E. W. Percival,
has a top speed of 200 miles an hour, and
flies at a cost comparable with that of a

medium -powered car. It is a
low -winged monoplane with a
wing span of only 24 ft. and a
length of 18 ft. 3 in., and is fitted
with a Napier " Javelin " engine
of 160 h.p.

.VELLM OR FABRIC
FALSE BOTTOM TABLE (OPERATOR'S SIDE)

TABLE SuPPoRT(CuTAwAY
TO SHOW LEVER.)

rU FOOT PEDAL

Fig. 8.-The Bucket Bouncer. The table is shown horizontal, but in actual use the playerr' side is
lowered so that the bucket faces outwards.
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The experimental Cossor receiver with its cathode-ray tube ; a film camera is set up
to record the images.

DEVELOPMENTS in the world of
television are taking place with such
rapidity that the present moment is

an opportune one to review briefly the
position as far as this country is concerned.
That this course is a justifiable one is
strengthened by the recent action of the
Postmaster -General in appointing a com-
mittee to inquire into the whole television
situation. The terms of reference are :
" To consider the development of television
and to advise the Postmaster -General on
the relative merits of the various systems
and on the conditions under which any
public service of television should be
provided."

The personnel of the committee chosen
seems to indicate that the major proportion
of its work will be concerned with technical
and scientific questions, for the names are
as follows : Lord Selsdon, Chairman ; Sir
John Cadman, Vice -Chairman ; Col. A. S.
Angwin (G.P.O.) ; Mr. N. Ashbridge
(B.B.C.) Mr. 0. F. Brown (D.S.I.R.) ;
Vice -Admiral Sir C. Carpendale (B.B.C.) ;
Mr. F. W. Phillips (G.P.O.) ; with Mr. J.
Varley Roberts (G.P.O.) as Secretary.

Known Facts
It has been accepted generally that there

are four systems which merit consideration,
namely, Baird's, Cossor's, E.M.I.'s and
Scophony's. These are given in alpha-
betical order and, taking each in turn quite
impartially, it can be stated that the Baird
system first came before the public as far
back as 1925. Coupled with the advantage
of this long start over its competitors, there
is the close co-operation with the B.B.C.
which has existed since 1929 when the first
experimental thirty -line signals were
radiated from the Brookman's Park station.

The actual television transmitter was
situated in the Baird Company's laboratories
at Long Acre, but in August, 1932, the
B.B.C. took over the responsibility for the
whole of the programme and transmitting
side, a special mirror drum transmitting
machine being designed and installed by
the television company at Broadcasting
House for this purpose. The apparatus has
now been removed to Portland Place, but
during the whole of the period that the
transmissions have been available for the
public to look -in, enormous improvements
in " low definition " (thirty -line) technique
and the images have taken place.

New Experimental Facilities
It is admitted on all sides that although

TELEVISION
THE POSITION REVIEWED
The appointment of a television committee by the P.M.G.
has brought to the fore the enormous progress made in
the art. The position is clarified in this thoughtful

review.

the programmes
which can be
radiated are
limited in scope,
there is definite
entertainment
value. Unfortu-
nately, all efforts
to compute the
number of individ-
uals who take ad-
vantage of this
television service

have failed for one reason or another, and the
estimated figures have been as widely
divergent as 500 and 20,000. The broad-
cast time -table is now only two half-hour
transmissions per week, a service which
definitely is wholly inadequate to meet the
needs of the many amateur constructors
who are anxious to become initiated into
the science of television.

It has now been announced that this
Company has signed a contract with Sir
Henry Buckland, Manager of the Crystal
Palace, whereby additional facilities are
,granted for experimental transmission and
reception research work. This includes the
renting of 30,000 square feet of the Crystal
Palace floor space, and the use of the whole
of the South Tower. Up-to-date labora-
tories, studios, dressing -rooms and offices
are to be erected, and a new ultra -short-
wave radio transmitter will be installed
within a few weeks. This will be capable
of supplying 12,000,000 people in and
around London with regular experimental
television programmes. The contract,
subject to certain options, is a long-term
one, and should give this company un-
rivalled facilities for developing television
as a public entertainment.
The Cossor System

The Cossor system is based on the
methods developed by von Ardenne from
the original principles established by Thun,
using what is termed velocity modulation.
In addition, however, they incorporate
intensity modulation and claim to take
account of the advantages of both. Briefly
stated, we have intensity modulation
brought about by controlling the number
of electrons which form the cathode ray
beam impinging on the fluorescent screen,
the velocity being kept constant. On the
other hand, with velocity modulation the
number of electrons is kept constant, but
the velocity is varied.
A Merger

No details concerning the high definition
system of Electrical and Musical Industries
Ltd. (E.M.I.) are available at the moment,
but it is known that they have been
developing cathode ray tube reception of
150 -line television images using cinema
films as the transmitted subject. The
headquarters for this research work and the
location of the experimental radio trans-
mitter employed is at Hayes, Middlesex.
A merger of special significance was
announced quite recently when it was made

known that a new company had been
formed-the Marconi E.M.I. Television
Company-the shares of which are held
equally by the Marconi Company and
E.M.I. Ltd. Naturally, this new company
represents a powerful combine, and the
results of the collaboration of interests will
at least expedite the day when television
is as popular as aural broadcasting.

Scophony
Finally, we come to Scophony Ltd., a

company engaged in the developments of
the inventions of G. W. Walton. This
research worker has been investigating
television problems for many years now,
and while the system developed has not
been demonstrated generally to the Press or
the public, it is known to differ completely
in almost all particulars from the other
television methods. It incorporates an
elaborate but very ingenious echelon prism
arrangement whereby a three-dimensional
subject for transmission is converted into a
two-dimensional one for transmission pur-
poses. It is claimed that all the moving
members are extremely light in weight, and
hence easily synchronised at the receiving
end. Furthermore, it has been stated that
the original optical arrangements which are
the foundation of the system can be used to
transmit television on any broadcast wave-
length without interference with other
transmission systems at present in use.

An actual picture of an image on the end of a Cossor
cathode-ray tube.
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Fig. 2.-Practical details of the
rudder operating piston (F).
Note the lever operating the
valve E, the other end of which
is attached to the top of the
vertical ring.

THE " robot," or more strictly " auto-
matic," aeroplane pilot is a device
which takes entire charge of the aero-

plane and flies it steadily on a given course
without human aid of any kind. During
long tests over the North Sea the pilots
were able to read a book while this uncanny
device, now released from the secret list
and marketed by Smith's Aircraft Instru-
ments, a branch of S. Smith & Sons (M.A.),
the well-known motor -car clock and instru-
ment makers, flew the aircraft for them.

What the Robot Pilot has to do
Two main controls have to be operated

by the pilot of any aircraft even when
flying on a straight course the rudder
and the tail elevator. While it is possible
to " trim " an aeroplane so that it will fly
practically level without movement of
the " stick " either backwards or for-
wards, no aircraft yet designed can be
" trimmed " to fly without losing or
gaining height for indefinite periods.
This is equally true of the rudder,
especially in multi -engine machines.

Without the robot pilot, therefore, how-
ever carefully " trimmed " the aircraft is,
constant small adjustments have to be
made by the pilot throughout a flight. The
robot pilot, however, does this for the pilot,
leaving him free to make observations,
consult his maps and write up his log or
take photographs as he wishes, apart from

THE AUTOMATIC
A good deal has been heard recently about
of this remarkable device which played so
flight to Cape Town last year have been

from the inner edge of the vertical ring, is
actually pivoted in a horizontal ring which
is in turn pivoted to the vertical ring.

saving him the strain
of continuously flying
the aircraft.

The main parts of
the robot pilot are firstly the gyroscope,
which is the heart of the device, a com-
pressed air piston controlling the rudder
bar and another compressed air piston or
" servo motor " which operates the elevator
control normally worked by the pilot's
" stick." Fig. 1

gives practical de-
tails of the gyro
unit.

How the Gyro is
driven
The actual rotor

of the gyro is shown
at A, and it will be
seen that it has on
its surface small
bucket -like projec-
tions cut round its

N

circumference. Compressed air
is pumped by an air -screw -driven
air compressor up through the
hollow spindle through pipes in
the vertical ring C, from whence
it emerges and strikes the bucket -like pro-
jections, thus driving the gyro round.

The gyro itself, although driven by air

M

VERTICAL RING

VALVE

COURSE LEVER

RUDDER
BAR

- --ref

rFORE & AFT LINE
)4 OF AIRCRAFT

tPISTO N
PISTON ROD

AIRCRAFT ON
COURSE

Fig. 3.-The Robot rudder controls in the central position.

How the Rudder is controlled
The gyro rotor, by reason of its gyro-

scopic properties, once set revolving by the
compressed air jets takes up a given posi-
tion and stays there ; if, however, the
aircraft swings to the left or right, the
frame of the robot pilot will move with it,
but the gyro will prevent the vertical ring
moving round, so that there will be angular
movement between the vertical ring and
the frame of the robot pilot which is fixed
to the aircraft.

It is this movement which is made use
of to control the compressed air piston
operating the rudder bar of the aircraft by
a valve shown at E in Fig. 2.

Extending towards the left of the frame
will be seen a lever which is attached to the
top of the vertical ring. The movement of
this lever in or out of the valve E deflects
air into one end or other of the piston F
to which is attached the rudder bar.

Fig. 3 shows the plan of the arrangement
when the aircraft is on course. The rudder
bar is square with the fore and aft line of
the aircraft, which is in turn exactly pointing
along the course.

In Fig. 4 the aircraft has turned to the
left of the course,
but the gyro has
kept the vertical
ring in the same

- -
Fig. 1. Practical details of the device (A), frame
(D), vertical ring (C), horizontal ring (B). Note the
bucket blades on the gyro rotor.

position ; in this case the frame, which is
fixed to the aircraft, has swung away from
the vertical ring so that the little lever has
been pulled further away from the valve,
letting more air into the left-hand end of
the piston, forcing out the piston rod and
pushing the rudder over to the right.

In Fig. 5 the aircraft is off course to the
right and the frame with the valve on it
has moved towards the vertical ring, thus
pushing the lever further into the valve
and allowing more air into the right-hand
end of the piston, withdrawing the piston
rod and putting on left rudder.
Details of the Elevator Mechanism

Referring back to Fig. 1, a thin rod will
be seen extending downwards from the end
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-AIRCRAFT PILOT
the  Robot " Pilot, but few practical details
important a part in the long-distance record
vouchsafed to the public.

of the horizontal ring B. This rod, one
end of which is fixed to the horizontal
ring, which, like the vertical ring, is
prevented from being affected by the

trim " of the aircraft, slides in and
out of a second valve M, which, like the
rudder valve E, moves with the frame
of the aircraft if the nose is tilted up or
down ; the action is exactly similar to
the rudder valve E, with the exception
that the valve M admits air into either
end of a piston which is linked to the
fore and aft movement of the " joy
stick."

Cutting the Robot Pilot In " or
4, Out"
A very ingenious device is used to

turn over to the "-human " pilot ; N in
Fig. 1 is a plate (seen also in Fig. 2)
which is held by a spring against the
horizontal ring of the gyro, thus locking
the gyro rigidly to the frame. The
plate is attached to the piston rod of
a valve shown at 0 in Fig. 6.

If air is admitted to valve 0 by the
starting cock, it pulls the locking plate
away from the gyro ring, thus giving it
free movement and at the same time
admitting air on to the rotor blades and
starting the gyro revolving. The move-
ment of the piston of valve 0 also opens
up the air pipes to the pistons operating
the rudder and elevator, so that the

AIRCRAFT TURNED
TO LEFT

VERTICAL RING

PISTON
LEVER

COURSE VALVE

Fig. 6.-Practical details of the
control valve (E) and the gyro -
locking valve (0). Note the emer-
gency release spring plunger (K).

RUDDER

FORE & AFT
LINE OF
AIRCRAFT

Fig. 4.-The aircraft has turned to the left but the
Robot has put on right rudder to counteract the turn

whole system is ready to operate. If the
starting cock is turned off the spring allows
the locking plates to re-engage the gyro.

The Emergency Release
Both the elevator and rudder piston rods

are connected to their respective levers
through spring -loaded plungers, which
lock the pistons to the aircraft controls.
In the event of anything going wrong with
the robot mechanism, all the pilot has to do
is to pull these spring -loaded pins out by a
Bowden wire cable and the robot mechanism
is instantaneously released mechanically
and can be kept out of engagement by
ratchets on the spring plungers.

PISTON FORCED OUT TO
PUT ON RIGHT RUDDER

With the increasing perfection of wireless -

ray control it seems to be quite possible
that apparatus could be arranged in an
aeroplane to make the various adjustments
necessary to enable the aeroplane to be
completely " controlled " from the ground.
The robot would carry out all the necessary
adjustments as described in the above
details, whilst the necessary changes of
direction, height, etc., could be carried out
through the medium of transmitted im-
pulses, so that a machine could be directed
from the ground to a distant aerodrome, a
safe landing being easily accomplished.
The utility of this device needs no stressing.

VERTICAL RING

FRAME

COURSE

LEVER
VALV E

PISTON

PISTON DRAWN IN TO PUT
ON LEFT RUDDER

AIRCRAFT TURNED
TO RIGHT

FORE AND AFT
LINE OF AIRCRAFT

RUDDER

Fig. 5.-The Robot is putting on left rudder to correct the aircraft position to the right of the course by admitting
air into pipe A and drawing the piston rod in.
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INTERESTING FACTS ABOUT RAYS
A practical article dealing with the discovery of various rays and how they may be utilised to aid commerce.

MANY years ago the eminent scientist
Herschel, investigating the coloured
rays of visible light as shown in the

spectrum, was amazed to discover that
the sensitive thermometer he was using
registered a distinct change of temperature
at positions where no visible colour could
be seen. The positions in question were,
immediately following the violet at one
end, and preceding the red at the other.
Thus were we first introduced to the now
commonplace terms " Infra -red " and
' Ultra -violet " to designate light rays

The X-ray
The work and inestimable benefits of the

X-ray-discovered by that brilliant genius
Rontgen-are known to every schoolboy ;
but how many of the witch -finders and
amulet hawkers of the mediaeval days who
spoke so glibly of the evil -eye realised that
science would one day find definite proof
of its existence ? Yet such is the case, for
each of us radiates a definite sheaf of
invisible rays which flicker and fluctuate
according to the mentality and feelings of
the owner. These rays constitute an

" aura," and the emanation is
known as odyle. They can be de-
tected by a photo -electric cell, but
are also visible to the naked eye if
this organ is prepared by gazing
at a bright light through a solution
of dicyanin for a few seconds and
then observing the subject. The
aura will be seen as a lambent flame-
like sheath extending out from the
body for some inches and very
reminiscent of a saint's " halo,"
though the saintliness had better
not be taken too much for granted.
A curious fact in connection with
this aura is that persons suffering
from tumours register a much
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beyond the scope of the human retina.
Day by day rays are playing an increasingly
important part in the march of science, the
alleviation of suffering, and the minimising
of physical effort. Nor are they confined
to sober fact, for they have proved a
veritable godsend to the writers of sen-
sational fiction, who glibly introduce amaz-
ingly destructive " rays " to aid the airman
hero and compass the villain's doom.

The Ultra -violet Ray
The ultra -violet ray has restored health

and vitality to thousands of sufferers, and
quite recently found a novel use in a large
hospital near Philadelphia, where new-
born infants were " branded " with index
numbers done in the sun -tan of the bene-
ficial rays through the medium of an ordi-
nary stencil. The judgment of Solomon
would surely be superfluous in Philadelphia.
Vitamin D, which plays so important a
part in the promotion of bone growth and
blood content, may well be termed " the
sunshine vitamin," as its production in
food is due to these beneficial rays derived
from Old Sol.

Infra -red rays, on the other hand (and
from the other end of the spectrum), have
proven of vast assistance to photographers,
enabling photographs to be taken through
hazy atmospheric conditions which would
render detail quite invisible under ordinary
circumstances. The value of this, especially
in aerial photography, needs no emphasis.
Burglars too look like having a thin time,
for safes, strong -rooms, and the like have a
never -sleeping sentry in the infra -red ray.
All that is necessary to foil Mr. Sykes is a
lamp whose light is " obscured by an
infra -red filter, a mirror, and a photo-
electric cell. The invisible beam from the
lamp is projected on the mirror, which in
turn reflects it across the room on to the
photo -electric cell. The room is thus
spanned by two quite invisible rays, and
no one could even approach the safe
without interrupting one of these. Such
interruption instantly starts a most
clamorous alarum, and another Raffles
becomes His Majesty's guest !

The odyllic emanation or " aura" as seen by tl e aid
of a dicyanin screen.

stronger radiation than those in
good health, and this would
seem to indicate that the radia-
tion is due to the steady regenera-
tion of the cells in living tissue.
By living tissue, however, we do
not confine ourselves to mamma-
lian tissue, for as far back as 1926
the Russian scientist Gurwitsch
proved that radiations emanated
from such widely diverse
subjects as onion roots,
tadpoles, and yeast. As
far as can be ascertained,
the wavelength of these
rays is about 0.00034

mm., which brings them very close to the
ultra -violet.

Cosmic Ray
Recently much has been heard of cosmic

rays, and the sensational balloon ascent of
Professor Piccard last summer contributed
much to our knowledge of these rays, about
whose existence scientific controversy has
raged. Even now scientists are not quite
agreed among themselves as to the nature
and origin of the rays, but the fact that
they exist is now beyond dispute, while
that they appear to come from somewhere
out beyond our atmosphere in the illimit-
able realms of space seems certain.
Whether they owe their origin to that
source of mysterious power-the sun-or to
electrical energy produced by the breaking
down of the atoms of certain elements of
space, is a question which can be left to
science, but that the wavelength of these
rays is shorter than that of any other and
their penetrative power far greater than
the X-rays has been settled beyond doubt.
So penetrative, indeed, are they that they
will pass through solid lead many feet in
thickness, and have been detected at great
depths in the ocean.

As these were proved to reach the earth
from all directions at once, it was thought
that the atmosphere must act as a filter
and that the higher one ascended the greater
would be the strength of the radiation.
When Professor Piccard ascended over
53,000 ft. into the statosphere he took
recording instruments and was very sur-
prised to find that this expectation was not
realised. His own view is that the atmo-
sphere changes the nature of the rays
altogether, acting as a sort of transformer,
and if the time comes when measurements
can be taken in the void of space, we may
find something totally different from any,
thing guessed at.

Electro-magnetic Rays from the Sun
It is known that heat cannot be trans-

ferred through a vacuum, and that a
vacuum exists in space. Yet the sun's
heat reaches us because the cold electro-
magnetic rays from the sun are transformed
into heat when they strike the atmosphere
enveloping the earth; just as the current
travelling along a cold metal cable is
transformed into heat and light in the
electric lamp -bulb. It will be seen that
the cosmic rays are at present the ugly
duckling of science, and no one really
knows what sort of a swan they will
eventually turn out to be. And so the toll
of rays goes on as science solves each new
manifestation and classifies it.
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SECOND OPERATIONS

Much second -operation work can be avoided by the careful study of jobs
which are not of a straightforward nature. By W. H. DELLER

ALOT of machining time can be saved
by tackling a job the right way round.
Even a plain shouldered bush is

produced quicker by having sufficient
material to stand out of the chuck completely
to machine and part off, than by having
a casting equal in length to the required
bush, boring the hole, afterwards finishing
the outside on a mandrel between the
centres. This is merely a simple illustration,
and more complicated work is worthy of
some thought beforehand as to what will
be the next move when the opposite side of
the job has to be machined perfectly true
in relation to that first turned. However
careful one is in planning machine work of
the " one off " variety, certain jobs will
have to be done, which although they do
not appear on the finished article, are neces-
sary in order to make a good job.

Holding Work on Pegs
A common form of holder for second

operations is by means of a turned peg or
plug. This can be employed for holding
work, having a cleanly machined hole of
reasonable size in it, and about which the
remaining portion of the turning must be
true. A piece of round bar material, either
steel or brass, is firmly gripped in the chuck,
leaving sufficient projection, on which a
plug is turned to suit the hole in the job.
The diameter at the back must be made
slightly larger than at the nose. All turn-
ing marks must be removed with a very
fine file and the surface of the pin polished.
The fit of the plug must be such that the
hole in the job " wrings " on to it, care
being taken to oil the surface before the
job is tried on or seizure between the con-
tacting surfaces may result.

Too much taper will cause the work to
wobble, and when on the plug it must, in
order to be properly driven without the
likelihood of slipping under cut, be clear
of the shoulder formed by the turning.
Particular care should be taken when
fitting a job having a blind hole in it to a
peg, and a small fiat must be filed along
the peg to allow the air to escape from the
hole. Holes that are too shallow to provide
sufficient drive, such as a ball race housing,
may be held on to the peg with a nut and
washer, screwed over a stud turned on, or
tapped into, the end of the peg.

For work of a light character requiring
a peg of large diameter boxwood may be
used in place of metal for the peg.

Use for a Pipe Centre
It is frequently necessary to bolt work

on to the faceplate to do some further
machining true with an existing machined
hole. A lot can be done to place the work
in such a position that it will, when bolted
up, run almost true, by using a pipe -centre
held in the tailstock and engaging with the
edge of the hole, to hold the job on the

faceplate while being bolted or clamped on
to it. A pipe centre is of large diameter
and is turned to an angle of 90 degrees
inclusive.

Mandrels
As distinct from the pegs described

mandrels are used for holding second
operation work between the centres. That
shown in Fig. 1 is a solid mandrel. These
are obtainable from j in. diameter and
upwards in standard sizes. The centres are
in recesses so as to protect
them from damage, and the
mandrels are hardened and
ground. The ground portion
is slightly tapered, the largest
end being usually that on
which the size is marked.
Flats are provided at each end for carrier
hold.

A type of adjustable mandrel is seen
in Fig. 2 ; the body of the mandrel is
fairly steeply tapered. On to this fit a
series of sleeves. These are bored out
taper to suit the mandrel and a row of
equally spaced holes are drilled close to
each end, the holes on one end being stag-
gered to come between those on the
opposite end. Cuts are made with a saw
into each hole from the far end of the sleeve,
allowing the sleeve to expand when pushed
on to the mandrel. In use, the sleeve nearest
in diameter to the hole in the job is selected,
and the sleeve expanded until the work
pushes on. Further expansion is obtained
by bumping the large end of the mandrel
on a wooden block.

Another type of expanding mandrel is
that shown in Fig. 3. This is made in a
range of sizes, one being specially made to
suit the needs of amateurs. The body of
the mandrel is screwed for most of its
length. Three slots are cut from end to
end, these being spaced at 120 degrees
apart ; the slots are parallel in their width,
but the bottoms taper in relation to the
axis. Into these slots strips are fitted, the
tops of which are machined concentric
with the centres. Projections on the ends
of the strips fit into a recess in the screwed
collar which pulls them along the mandrel.
The screwed portion is turned away on the
front to permit small diameter work being
held. This type of mandrel is not par-
ticularly suitable for holding thin work
owing to the lack of support between the
strips. For heavier work it provides a
means of holding a very wide range of
sizes.

Tube Mandrels
Very thin tube is best held on a solid

type of mandrel. A positive drive without
fear of distortion can be obtained by warm-
ing the mandrel and lightly coating with
beeswax ; the tube is also warmed before
it is put in position. Work can be com-

menced when the wax has set. It is, of
course, necessary to re -warm before
removing.

An adjustable cone mandrel for heavier
tube is shown in Fig. 4. The work is held
between the faces of two cones ; one cone is
made integral with the body of the mandrel,
which is screwed for the greater part of its
length. A tapped hole in the other cone
fits this thread closely and flats (or a hexagon
for a spanner) form the means of adjust-
ment. It may be as well to mention that
before being mounted on a mandrel of this
description the ends of the tube should be
faced.

Mandrels to fit into Head
Useful items that can be made as an

addition to the equipment of the lathe are
the mandrels shown in Figs. 5 and 6. They
are made with a taper shank to fit into the
nose of the lathe. The first one is split
and is expanded by means of a taper -

Fig. 1.-A solid mandrel.

Fig. 2.-An adjustable mandrel.

Fig. 3.-An expanding mandrel.

Fig. 4.-An adjustable mandrel for tubes.

Fig. 5.-A split mandrel expanded by meariof a
taper screw.

Fig. 6.-A mandrel for turning discs or wheels.
headed screw. Where the lathe has a
hollow spindle and the design of the thrust
arrangement will permit) the taper plug
may be attached to a drawbar passing
through the spindle.

After turning the shank to suit the nose of
the lathe the remainder of the turning is done
in position ; the angle of t4e taper for expan-
sion purposes should not be too steep. These
mandrels can be made in a range of useful
sizes or one of, say, in. diameter made with
split sleeves to take the larger sizes.

The one shown in Fig. 6 is for turning
discs or wheels. A stud is turned on the
front of the shank, having a plain portion
slightly larger than the thread. A range of
true bushes is made to fit over the stud.

The work is clamped between the washer
and the shoulder, which must be faced per-
fectly flat. In making and before removing
these mandrels from the lathe for the first
time mark them. to correspond with the
mark on the nose of the lathe, so that each
time they are inserted in the same position
when required on a future occasion.
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ROCKET PROPULSION FOR

In case of danger the observation -room of the
vessel can be detached from the collapsible nose
of the hull, by means of a parachute. To -day
in America there are already huge parachutes

capable of carrying whole flying machines.

THERE has of late been an unmistak-
able spurt in technical progress in
rocket flying, especially so far as the

development of the flying machine is
concerned, and the increase of its speed

-and power. The recent introduction of the
Diesel engine into air transport has resulted
in a fundamental improvement in the
propelling of the machine which has in-
troduced a new era in flying. Things have
calmed down a little in the sphere of
rocket flying since the intensive efforts of
Valier, Opel and others.

In America, Russia, France, England and
Germany there is a feverish activity in the
further development of the rocket engine
with liquid fuel. Indeed, we are standing
to -day on the threshold of a great develop-
ment. It is about 300 years since the famous
English scientist, Isaac Newton, reached
the conclusion that it must be possible, by
means of the rocket type of machine, to
travel in the stratosphere, because rockets
get their impetus from backward pressure
which results from the expulsion of the
combustible gas. We have such a machine
in miniature in the firework rocket, which,
in its fundamental form, was already known
to the ancient Chinese. The expanding
gas produced by explosion is expelled
backwards, and produces a great deal of

The notable rocket start of Fritz von
Opels at Frankfurt. with the single-
decker monoplane, which was equipped

with Sander rockets.

A number of experiments are now being carried out by
where liquid fuel is being used in place of the

energy, which shoots the rocket up into the
sky in a shower of glowing sparks. The
future flying machine for the stratosphere
would also work on this principle, as it
represents a giant -size rocket. However,
it is a long way from the imaginary structure
of theory to the vessel ready for practical
use.

Rocket Planes and Cars
Attempts are continually being made

with rocket planes, particularly rocket cars,
where liquid fuel is used in place of the
gunpowder rockets formerly in use. Later
on, these high -power rockets will also be
installed in aeroplanes, in order to reduce

Section of a rocket -flying ship. Top, the parachute -
!room, navigation -centre, and quarters for the crew.
Centre, the steering -gyroscope and fuel -tanks, and,

below, the cold -water pipes and rocket.

the taking -off distance as much as possible,
even where the planes are carrying excep-
tionally heavy freights. These so-called
starting rockets might acquire a special
significance when used for ocean and
endurance flights.

The successful attempts with a Junkers
seaplane of the " Bremen " type should be
mentioned as an example. Here, rockets
were used formerly with the object of making
a rapid start, and it was commonly agreed
that with a normal motor plane it would
have been impossible to raise the over-
loaded machine from the water.

Then of equal importance with the start-
ing rocket will be the brake rocket, whose
function it is to bring the plane quickly to
a standstill in the event of a forced landing.

Once the efficiency of auxiliary rockets
has been proved in propeller planes, the
transition will gradually be made to the
exclusive use of rocket power for aeroplanes.
This has been successful in the case of light
sports planes and gliders, and it can well be
said that the rocket plane has a great
future, if it can attain to achievements of
far-reaching importance. Then, indeed,
there is a special rise of activity for the
rocket plane, at great heights in the
stratosphere, for only there would it be
possible to attain the desired speed, which
cannot be reached in the dense layers of the
atmosphere.

A Height of Twenty-five Miles
The first earthly body to penetrate to

these higher strata was the projectile shot
by the large long-distance German gun
which fired towards Paris near the end of
the war. The projectile reached a height
of twenty-five miles in the course of its
flight, and only the practical suspension
of air resistance made the colossal shooting
distance of eighty miles possible. The
initial speed of the projectile was 5,850 feet
per second, and its average speed 2,340 feet
per second. The long-distance projectile,
however, probably represents the limit of
what can be reached. Substantial increase
in the achievements of such shooting can
only be expected from air torpedoes
propelled by rockets.

In America the War Department has
already started experiments of this kind
in connection with the work of Professor
Goddard. The object is to construct
rocket projectiles which will travel 375
miles. Conceivable enough, the results so
far achieved are being kept strictly secret.
In Europe, interest in the rocket problem

Proposed Rocket -mail: London -New York. Calculated duration of
flight, 28 minutes. A-Start of the rocket. B and C-Automatic
casting -off of the first and second burnt -out hulls. D-Landing by

means of a parachute.
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AIRCRAFT& MOTORCARS
eminent scientists with rocket planes,
ordinary gunpowder rockets formerly

, is centred more in purely scientific circles-
for meteorological purposes, in the investiga-
tion of the higher air strata and also for
geographical purposes and for 'research in
other abstruse subjects. In the former case,
the unmanned exploring rockets would be
equipped with automatically registering
instruments, while in the latter automatic
film cameras would be included. The
landing of the burnt -out rockets would be
made by means of a parachute. Similar
parachute landings have already been made
with small trial rockets, and have been
most successful.

Mail Rockets

A further step in the development will be
mail rockets. The idea of such a mail
express from one continent to another is
strongly supported by Professor Oberth
and other rocket experts.

Such a rocket, for example, could carry
1 cwt. of letters from London to New York
in less than half an hour, and, moreover,
the cost of transport would be astonishingly
small.

The rocket mail express service might
therefore be not only a valuable innovation,
but would also work very economically and
provide an excellent source of revenue for
the countries concerned.

Whether it will be possible within any
reasonable space of time to leave the sphere
hemming in the earth, and rush onward to
another heavenly body, by earthly expedi-
ents, cannot` yet be determined. At all
events, further attempts with liquid fuel
must first lay the technical foundation for
the further development of the strato-
sphere rocket.

In the literature on this subject expansive
calculations and plans for future stratosphere
airships have already been made. These
would be composed of several large liquid
fuel rockets, and would have to attain a
speed of seven miles per second in order to

rocket cars, etc.,
in use.

penetrate the heavy sphere
round tho earth.

Thus we see that the
problem of travelling in the
stratosphere is mainly a
question of speed. And this
is a question of the fuel, and
the rocket motor which con-
verts it into energy.
Successful Experiments

A few months ago a
successful attempt was made
with a flying rocket in
Germany. The inventor
started three of his alumin-
ium rockets from a Berlin
airport with satisfactory
results. Each rocket was
approximately 9 ft. high and
the wings on the rocket had
a span of 12 ft. The rockets
started very slowly and
gradually reached a high
speed. At the highest point
(which depends on the quan-
tity of the explosives) the
wings unfolded and the rocket
descended in a spiral flight
and landed near the starting
point. Another development
in rocket propulsion is a
200-h.p. " vest pocket "
motor car. The 200-h.p.
motor which only weighs
14 lb., has been invented by a
German expert on liquid gases. It is claimed
to be one of the most powerful liquid -
oxygen motors in the world. The inventor
states that the speed of the car is so great
that it could reach any place in Europe in a
few minutes.

Stratosphere Travel
There still remains, of course, the

problem of the effect of the expelled gases

bkewn for a long-casrance rocker filling machine, for the propelling of which a liquid fuel
rocket -motor would have to be wed. The long-drawn-out shape of the flying machine is

reminiscent of fast -swimming deep-sea fishes.

Showing a rocket car during a trial ran. Note the white
smoke at the back of the car issuing from the rocket.

on they" atmosphere " which exists in the
stratosphere, and although the maximum
effect is experienced when near the surface
of the earth-owing to the density of the
air-it is even yet conceivable that in the
outermost space the rocket would fail to
have any effect and
although projected
out of the earth -
surrounding belt of
atmosphere, it
might be then help-
less and out of con-
trol. Fur-
ther experi- 'ants
ment will,
however,

RUING FLOGprove this &ESCAPE VALVE

point.

tar:AIMED I

OXYGEN DAS

GAS
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The details of a liquid fuel rocket which is stated
to be the first rocket to fly one mile.
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em fit

Cupboards for gramophone records and shelves for books are integral with",the design
of the fireplace in the sitting -room. The illustration shows one side of the fireplace.

WHEN, at this time of the year, the
question of redecoration arises,
the majority of people have this

done in a similar manner, the usual pro-
cedure being to refresh the walls with
paint, paper or distemper, and perhaps
invest in a few new curtains. But with a
little imagination and a few extra pounds
it is possible to change the whole character
of a house. Many of the ideas incorporated
in a new house of the author's are likely to
be of interest to readers who are considering
the establishment of a new home or the
redecoration of the one they already
occupy. As this house was purchased when
completed, except for the general decora-
tion and installation of fireplaces, it will be
appreciated that no major constructional
alterations were made.

All the doors were of the usual panel
type, but they have a much neater appear-
ance and are easier to keep clean if they
are perfectly plain-that is, flush-faced.
Ordinary doors can be altered quite simply
with sheets of plywood, nailed on, after
which they can be painted or stained.

Built-in Cupboards
When this house was pur-

r

Incorporating Shelves and a Writing Bureau
A rather more ingenious method was

employed for built-in cupboards and a
writing bureau in another bedroom. Here
there was the conventional chimney -breast,
protruding from one of the walls. In the
space between one side of this and the
nearest wall, five shelves were mounted at
right angles, extending to nearly the whole
length of the available space. The spaces
at the side and above and below the shelves
were filled in flush with the chimney -breast,
a new length of cornice being added across
the top. Two doors, mounted horizontally,
were provided to cover the upper two shelves
(which are intended for clothes, additional
box shelves on the insides of the doors
being provided for socks and shirts) and
two drop -down flaps were made to cover
the fronts of the remaining shelves. The
larger flap is held, when lowered, by strong
stays, and is used as a writing bureau.
The lowest shelf is used for shoes.

In the sitting -room capacious cupboards
for gramophone records and shelves for
books are integral with the design of the
fireplace. By dispensing with a picture
rail, making the cupboards low, and bring-
ing the walls and ceiling together by a
simple curve, an effect of height was
obtained.

Throughout the house all the 4paintw9rk

How built-in cupboards and clocks, novel lighting arrange-
ments and radio in every room can be installed at low cost,

chased it was
decided that as
much cupboard
accommodation as
possible should be
provided, and that,
wherever practi c-
able, they should be
built-in.

In the hall the fireplace recess was across
one corner, but as there was also a radiator
in the hall a fire. was really superfluous.
A cupboard, 18 m. deep, was therefore
built in this corner for overcoats, hats,
umbrellas, etc. The sides and top were
plastered, the cornice extended round the
top, and the exterior finished in the same
way as the hall. The effect obtained is
just that of another door in the wall.

The same idea was adopted in a room
originally intended by the builder to be a
small study.. It was decided to use this
room, which was rather narrow for its
length, as a bedroom by night and an
additional reception room by day. Space
for a fireplace was provided in one of the
narrow walls. This recess was lined with
plaster, and rods were placed across for
accommodating shoes. Three cupboards
were built across this end of the room,
additional cornice and plaster being used to
give the " built-in " effect. Heating for
the room was provided by
an electric fire set flush in
one of the other walls.

From left to right : The built-in shelves and bureau open showing the trays mounted on the doors. Shoes are kept on the lowest shelf. Built-in shelves and bureau in
the bedroom. Note the flush electric clock and neat design of fire-both inexpensive. One of the flush fitting electric light boxes with the frosted glass removed. Ms

glass reflectors are mounted round the side.
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and wallpaper is washable, but before this
kind of decoration is put in hand it should
be made sure that all the electric light and
power arrangements are quite satisfactory.

Electric Clocks
The wise housewife will want a point for

the vacuum cleaner or floor polisher in each
room and on each landing, also points for
electric clocks on each mantelpiece. These
ingenious timekeepers are comparatively
cheap to buy, consume a negligible amount
of electricity, never require attention, and
once set always keep the correct time.
Electric clocks can be actually built into
the walls or mantelpieces ; or in an oak -
panelled room the clock may be mounted
behind one of the panels with just the hands
and numerals visible.

Radio in Every Room
In the author's house provision is made

for music from a single H.M.V. radio -
gramophone to be heard in nearly every
room. The instrument is situated in the
sitting room, and the wires for the aerial
and earth have been led through the wall
to a neat gilt plate which is set flush in
the skirting ; there is also a socket for the
extension wires for the loud speakers,
these wires being run to each room either
between the walls or ceilings. In the bed -

oiled silk in one of the walls (the
loud speaker is in the linen cup-
board behind, a small section of the
intervening wall having been re-
moved). There is even a loud
speaker _in the garage, in case the
car owner requires some entertain-
ment whilst he is making adjust-
ments to his vehicle. A watertight
socket is also mounted on one of the
garden fences in order that tea in
the summer may be accompanied
by incidental music. Each loud-
speaker is controlled by a switch
in the main switch panel of the
appropriate room.

Ceiling Box -Lights
The general scheme of lighting in

(Above) The
loud speaker
in the bath-
room is set
behind a
square of
white oiled
silk in one
of the walls.

The movement for the electric clock is mounted behind a hinged panel in the dining room.

rooms the loud speakers are built into the the principal rooms and on landings is
tops of the cupboards, whilst in the bath- rather novel and inexpensive. In the centre
room all that is seen is a square of white of each ceiling is a small sheet of frosted

A built -In cupboard for the lavatory basin.
The tubular lamp is automatically illumi-
nated as the door is opened. Note the

mirror on the inside of the door.,

glass set practically flush. Ordinary pearl
lamps are mounted in a metal box, which is
secured to the floor joists of the room above.
These boxes were made specially and cost
between £2 and £4 10s., according to size.
This system of lighting gives an adequate but
soft illumination and avoids the necessity for
the constant cleaning of fittings. It certainly
requires the use of more lamps than usual,
but if the cost per unit of electricity is low
the difference will be hardly noticeable.

In the bedrooms additional illumination
above the beds and wash -basins is provided
by tubular lamps. Where the basins are in
cupboards, the lights are automatically
switched on and off by the opening and
closing of the cupboard doors.

As all the ideas described have been put
into practice and found to be most suc-
cessful, the householder need not have any
qualms about adopting them.-R. Altars.

IN our article last month on " Aircraft
of the Future," we showed a photograph
on page 400 of an aeroplane of unusual

design. On top of the machine was a large
revolving disc in place of the ordinary
wings, which was filled with non -inflam-
mable gas, and the plane had fourteen
aeroplane propellers. We have recently
received details of a similar type of 'plane
designed by Stephen Paul Nemeth, a
Chicago aeronautical engineer. This
machine, designed chiefly for the sportsman
pilot, has a low landing speed, high cruising
speed, maximum stability at all speeds, and
the utmost all-round safety. It is said that
the aeroplane will land and take off within
a 50 -ft. circle, and the machine has received
the apt name of - the " Backyard " Flyer.
The machine has an Argo fuselage that the
designer lengthened to 17 ft. Duralumin
tubing is used throughout, and the landing
gear is of the conventional type, and air-
whelea are installed. It has a normal tail

A FREAK CIRCULAR WINGED
MONOPLANE

assembly with the exception of an inverted
horizontal stabiliser, which has the curva-
ture on the underside instead of the top.
ThiS is believed to counteract an inherent
nose -heaviness. The designer originally
fitted the plane with a 90-h.p. Lambert
engine, but the plane was found to be
underpowered, so a 125-h.p. Warner engine
has been installed. With this new engine
the " Backyard " Flyer has a top speed of
between 110 and 120 miles per hour, cruises
at 95 to 100, and has a rated landing speed
of from 20 to 25 miles per hour. The
circular wing fitted to the top is constructed
of wooden spars, and a special wing curve
designed by Mr. Nemeth has been used.
The wing is 16 feet in diameter, and the
entire structure is extremely well braoed.

A speed -arresting flap, 5 ft. long and 2 ft.
wide is built into the trailing edge of the
unusual wing, and is lowered by the pilot
to reduce the forward speed when making a
landing. Conventional ailerons are used,
and are of such a size that according to the
designer the machine is quite sensitive to
their use. Test flights are now being flown,
and, to date, the aeroplane has given very
satisfactory results.
" The New Infra -Red Photography "

With reference to our article on this
subject appearing in last month's issue, we
should like to take this opportunity of
thanking Messrs. Ilford Ltd., the well-
known manufacturers of photographic
materials, for their kindly co-operation in
providing us with the illustrations which
appeared in this article, and which so aptly
demonstrated the remarkable progress
which has been made in this modern form
of photography.
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MARKING -OUT TOOLS & METHODS
SOME SOUND ADVICE ON THE CORRECT METHODS OF USING TOOLS.

THE most necessary tools required for
marking out as applied to light
engineering are a scriber, a pair of

dividers, a centre punch, a square (a plate
square is also handy) and a steel rule.

These are illustrated in Figs. 1 and 2.
The scriber is one of the pocket variety ;
the dividers a pair of 5 -in., finely pointed ;

Fig. 2.-A group of essential marking -out tools.

the centre punch is small, that is, at the
pointed end ; the square has a blade that is
movable on the beam and is also rule
marked. The small 4 -in. plate square needs
no comment, and, if a square such as that
illustrated is used, a flexible steel rule will
be best, but otherwise a stiffer rule will be
necessary.

Marking out with a Blue Print Guide
In its simplest form marking -out takes

the form of laying a blue print on a base-
board and pricking the necessary holes off
with a scriber. Where a blue print can be
relied upon for accuracy, this method has
the advantage of being direct,'"- -
but where the scale of drawing
is, say, half size, all dimensions
will have to be doubled ; that
is, of course, where the distances
are being picked off the draw-
ing. In such cases the dividers

are adjusted
to suit the
various hole
centres and
measured
with a rule,
and the

baseboards or panels is carried out as
follows. Either one edge of the material
is prepared with a perfectly straight edge
as a line to work off, or the steel rule is laid
on to the material for this purpose. In the
first case the blade of the square is set to the
vertical height required and one end line is
marked, also a line is made against the top
of the blade of the square to indicate the
height. The square is moved to the other
end of the job and the process repeated, the
distance between the lines being controlled
by the rule held at the first line, leaving the
required amount over -lapping as a gauge
(see Fig. 4). Where the other method is
adopted the set square is called into use,
the rule being used as guide for the base of
the square, and also an indication is at once
obtainable as to length by setting the right-
angled portion of the square against tile
appropriate markings on the rule (Fig. 5).

Marking out Panels
When marking out panels for drilling, a

very similar procedure can be adopted. All
vertical heights can be made by adjusting
the blade of the square so that only the
correct amount of rule is projecting beyond
the square face of the beam. All distances

1/3RD FULL SIZE INCREASING TO FULL SIZE

Fig. 3.-How to square off with the dividers.

in the opposite direction are measured with
the rule either off one edge or from a
previously marked centre line. If properly
carried out, a very accurate marking will
result.

It remains to centre -punch each hole
position. The best way to do this is to
make a hole with the point of the scriber
at the point of intersection of two lines
where a hole is located. This will make a
guide for the point of the centre punch.
By the way, panels, particularly if they are
of copper, or will otherwise be visible on
the completed piece of work, should be
marked off on the inside or invisible
portion when the work is assembled. For
this reason it should be remembered that

markings will have to be made in reverse,
i.e., right hand when viewed from the

OPMPAII7ANIIMIIIMMZEMIER
Fig. 1.-Adjustable square, steel rule and set square.

measurement increased by the number
of times that the scale of the drawing is
under full size, or, where practical, the
increase can be made as in Fig. 3. Thus, if
the drawing was one-third full size, the
length between the divider points would be
plotted three times.

Just a word about keeping the points of
dividers in trim. They must be kept sharp
and fine, and require oil -stoning from time
to time, but in doing so see that the points
do not gradually become stubby ; also see
that the points are level when the dividers
are shut. This condition is important when
marking small circles.

Marking out squares or rectangles for

Figs. 4 & 5.-Marking
out and squaring up and
(left) using the set square.

front becomes left hand on the back side.
Large holes that can be drilled direct
should have an indicating circle scribed
round the centre dot to act as a check on
drilling after the centre dot has been
removed by the point of the drill.

Large holes, such as cannot be con-
veniently drilled in the ordinary manner,
are cut out by drilling a chain of holes.
Thus, for a large circular hole, a circle of
required diameter is first scribed with the
dividers. Tnside this a further circle is
made (Fig. 6).

The best known type of drill is that of the
twist or spiral flute type, but there are
several other types, notably the straight
flute, such as are included and contained in
the hollow handle of some of the better
makes of hand drills, and flat harpoon
drills. For general purposes the twist drill
is the best, as it permits being reground
until worn out, has a constant cutting rake
during its life, maintains its size, and is self -
clearing. Straight flute drills are handy,
particularly for drilling brass and alumi-
nium. Flat drills are useful for drilling
small holes in fairly thin material, but for
hand work are liable to run when drilling
deep holes. Standard twist drills are
commercially obtainable in fractional sizes,
ranging from in. diameter to 1 in.
diameter by increments of in., in wire
sizes from No. 80 (0135 in. diameter) to
No. 1 ( -2280 in. diameter) -80 different
sizes in all, and in Letter sizes from Letter A
(.2340 in. diameter) to Letter Z (.4130 in.
diameter).

These drills may be purchased separately,
or are made up in sets and mounted in wood
or aluminium stands provided with holes to
suit the drill shanks. Each hole is dis-

PITCH OF HOLES

EQUaL TO
PITCH OF HOLES

Fig. 6. Marking -out and cutting
large holes.

tinctly marked with its respective drill size,
so the task of selecting a correct drill is
made easy.
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LEVITATION
THAT bodies if unsupported fall to the

ground is one of the very earliest facts
impressed on our minds. That birds

fly, expending energy in so doing, that
balloons rise up into the air, that aero-
planes, by the exertion of considerable
energy, can overcome (so long as this
energy is exerted) the force of gravity is
well known, and causes us no surprise.
We have all of us seen light balls at shooting
galleries supported on a thin stream of
water or more mysteriously on one of
air-but the ball does not remain quite

Fig. 1.-(Left) the original position and (right)
the final position of the person levitated.

stationary ; it is also rotating and obviously
held up by something.

But all these are more or less everyday
occurrences-no matter how much they
may excite our interest and admiration.
But to see (say) a human body rise from a
table or divan slowly into the air, remaining
perfectly rigid all the time, in a trance as
it were, apparently under the magnetic
will of the magician, arouses or at any rate
is capable of arousing quite different feel-
ings. We may believe it to be something
supernatural or superhuman, or we may
simply admire the mechanical skill with
which it is brought about, knowing all the
time that it is simply a trick, being fully
aware that gravity never has been and never
will be, under present physical laws, defied
or set at naught.

First of all, let us take quite an old but
very ingenious and clever mechanical
levitation mystery and see how it was
worked.

A Mystery explained
Fig. 1 shows the original and final

position of the person levitated, and in the
second position he or she was supposed to
be able to remain so owing to his or her
hypnotic or trance -like state.

This was possible owing to the " harness "
worn, shown in Fig. 2.

KHG is a strong rod working on a
hinge-capable of being locked or made
rigid when the rod assumes a horizontal
position, and the rod runs down one side
of the " subject's " body. At M is a strap
for the arm ; CC is a shoulder strap ;
BAA a strap going round the body ; and

MYSTERIES EXPLAINED
By V. E. JOHNSON, M.A.
This article deals with a number of amaz-

ing tricks whereby the law of gravity is
apparently defied, and describes in simple
language how they are made possible by
means of mechanical devices.

EEED and I are leg straps. Shown first
of all in a vertical position (Fig. 1), the
subject is raised by the feet or ankles into a
horizontal position across the two upright
rods. The subject is then hypnotised or
put into a mesmeric sleep or trance and
the upright left rod is removed, and the
subject " sleeps " quite calmly and peace-
fully in the second position shown in Fig. 1.

An Effective Illusion
Figs. 3 and 4 show a

form of illusion, because

truly " floating " in the
Notice the crooked or

which the body is sup -
follow Fig. 4 carefully
see how the hoop is
the body at the head
finally taken away at the
there is a trick in it-
would spot it. Notice
was the front half of
the head becomes the
the feet when finally

Sometimes the

greatly improved
a hoop is passed

over thebody,
thereby
clearly
provingthat it
must be

air.
bent bar by
ported, and
and you will
passed over
(say), and
feet. But
though few
that what
the hoop at
back half at
removed.
illusionist

stood behind the figure, to hide the upright
Supporting bar when the illusion was worked

from beneath the stage. In this, as in all illu-
sions, much depended on the personality
of the performer.
Two Further Illusions

A little girl is brought or comes on to the
stage, and after the usual procedure is
placed on a divan as shown in Fig. 3, or

L

4,
Fig. 2.-The illusion in Fig. 1 is made possible by

the person wearing the harness shown here.

any other suitable device. A cloth is
placed over her, somewhat deeper than
that shown in Fig. 3. The illusionist puts
her to sleep, and under his hypnotic or
mesmeric influence she rises into the air.
The divan, etc., is removed, he walks back-
wards and forwards with his arm fully
extended once over the figure and once under
it. He then leans right over the figure and
sweeps his arms in a semicircle over and
around the figure, and then walks com-
pletely round it.

Fig. 3.-Showing how the
body is raised by means of
apparatus behind the screen.
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...-

,.. Fig. 4 .-
- Showing thi

trick of passim
a hoop over

B 1 the suspender
body.

The Explanation
A balance weight and a dozen very fine

steel wires painted a dull black are required-
such wires are absolutely invisible even at so
short a distance as 12 or 15 ft., under
proper conditions of lighting and background
which can be variegated in colour. The same
applies to the magician's dress when he
walks round the figure. In Fig. 5 let us
suppose we are looking down on the
apparatus from above. ABCD is the board
on which the little girl lies down quite
flat with her arms folded. So as to prevent
any swaying the balance weight was in a
somewhat lower horizontal plane than the
board. This and the connecting rod and
board were all concealed by the cloth
placed over the girl. Had the connecting
rod been given the shape shown in Fig. 4,
the hoop effect could have been shown.

The best method of raising and lowering
the body is a well -greased accurately
running rack and pinion, which must be
worked from above. It must be worked
very steadily and evenly, and there must
not be a vestige of swaying or the illusion
becomes imperfect.

The Aerial Swing
A swing-white seated-supported by

thick white ropes, to which a few steps
lead up, is seen against a black background.
The illusionist enters and introduces a

BALANCE WEIGHTON LOWER
HORIZONTAL PLANE THAN BOARD

WIRES

0 0 0 0 .000

little girl,
suitably
attired in
white or
some gaily
coloured
costume.
The girl
climbs the
steps, seats
herself on
the swing,
the steps
are re-
moved, and
the illusion-
ist assistsher in
swinging.
One rope is
first re-
moved and
f a 1 1 8-
causing the
seat to drop
and swing
to one side
and,,then
the other
rope is re-

moved and the entire swing falls to the ground,
but the little girl goes on swinging just the
same. The performer then brings forward a
hoop, which he bounces on the stage to show
its genuineness, or it can be examined. He
then passes the hoop completely over the
swinging girl-over her head, under her
and away at her A n

H Dfeet-without any
movement on on her
part, thereby prov-
ing that her swing
must be truly
aerial. No half turn
is given to the hoop
-what the audience
see is actually what
is done. Consider-
able practice on the
part of the perfor-mer and his
assistant behind the scene is necessary, and
everything must be timed to a nicety for
it to work smoothly. There is nothing
optical about this illusion ; the little girl is
really where she appears to be all the time.

How it is performed
First as to the mechanical principles

involved. (1) It is obvious that the per -

A

D

B

C
BOARD ON WHICH GIRL LIES

Figs. 5 and 6-(left) The apparatus
for performing a trick similar to that
shown in Fig. 3, and (right) the frame-
work used in performing the aerial

swing illusion.
STEPS

E

L

Fig. 7.-Details of the seat
for the swing.
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former is never at any time supported by
the swing, i.e., the ropes and white seat.
(2) In order that the hoop can be passed
completely over her as described above, she
must be held up by what is known as the
method of " alternate support," i.e., she
must be supported differently at different
times whilst the hoop is passed over, and
this change must be made as smoothly as
possible. In Fig. 6 the reader must imagine
he is viewing the apparatus direct from the
side, and that it is a vertical section of
same. XYPQ we can regard as a stool on
which the little girl sits, which has a white
top ; all the rest is a dull black. The seat
which falls fits round its front and sides
(see Fig. 7), the top of the stool occupying
the space GHFE, and the white ropes are
attached to KG and L. The stool has a
top and vertical ends or sides, but no cross-
pieces.

A suitable hinged flap, sliding panel or
roller curtain fills up the space GHEF as it
falls.

ABCD is a lever, fulcrum C, on which the
stool rests, and the swinging is really done
by the assistant behind the curtain grasping
the handle D with one hand. FCH is
another lever, whose handle H is also
grasped by the other hand of the assistant.
The first lever ABCD is shown only in one
position, but the other lever, which is
capable of sliding backwards through C, is
shown in another position F'CH', and it is
kept in this position. The stool and girl are
supported by the lever ABCD until the
hoop has passed the level of FCH, then this
lever is thrust forward under the top of the
stool, the handle D of the other lever raised
and the weight passed on to the lever
FCH, and AB being now lowered, the hoop
is free to be taken away, underneath PQ
and forward in the direction QP.

The assistant behind, who is in darkness,
can see through the thin black curtain and
knows exactly when to make the change ;
it is best made when swinging forward.

Suitable lighting and a dull black render
the mechanism absolutely invisible to the
audience.

Since the pivot on which the swing works
or swings is not the same as that of the
ropes, there would be a tendency for the
ropes to slack during the swing. This is
obviated by springs attached to the
seatings of the supporting rings or by
making the ropes themselves elastic.

The Late Chung Ling Soo
The late Chung Ling Soo, who was

accidentally shot on the stage whilst
performing his celebrated bullet
catching trick, experimented with
the idea of levitating a body by
means of powerful electric fans,
placed underneath, like the suspended
light ball, referred to at the beginning
of this article, but the noise of the
whirling fans and the unsteadiness
of the body caused him to cease
experimenting in this direction.

It will be seen, therefore, that
levitation can hardly be termed an
exact science, and that it is really
a subtle form of conjuring.

Pt,

D

ASSISTANT
STANDS HERE
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READING AND USING THE MICRO-
METER AND VERNIER

Apart from gauges of the fixed type the tools used in the workshop for making
involve either the micrometer or vernier principle.

THE most common type of micro-
meter is that need for external
measurements. Such a micrometer

is seen in use in Fig. 1, where the dia-
meter of a pin is being taken. This actual
tool is what is known as a 1 -in. micro-
meter, and it will deal with measurements
of a similar nature from zero up to an inch.
Briefly, it consists of the following parts :
A flat, bow -shaped, stiff frame into the
inside of which at the top is fitted a
hardened gauging face. Exactly opposite
to this face and on the outside of the bow
is arranged a stout machined tube. The
tube is tapped inside with a thread, into
which fits a threaded spindle faced and
hardened on the inner end to form an
adjustable gauging face. Attached to the
outer end of the spindle is a tube that is
large enough in the bore to slide over the
outside of the tapped, tube. Thus, by
turning the outer tube, the end of the
screw will advance or recede in relation
to the fixed gauging face. It is quite
obvious, therefore, that providing the
pitch of the screw is accurate, if the gaug-
ing faces are in contact and the spindle is
then unscrewed for one complete turn, the
distance between the gauging faces will be
exactly equal to the pitch of the thread.
In order that the turns of the screw need
not be counted, a line is engraved along the
outside of the tapped tube, this being sub-
divided by short vertical lines spaced equal
to the pitch of the thread. The edge of the
outer tube is chamfered and engraved with
equally spaced lines so that the thread
can be moved by complete turns or exact
parts of a turn.

The fixed gauging face is called the anvil,
the movable gauge face the spindle, while
the tapped tube is known as the barrel and
the outer tube the thimble.
Reading a Micrometer

On a micrometer reading in inches the

accurate rr eas u re m e nts

Fig. 1.-The line along the barrel of a micrometer is engraved so that when it is held as shown it is in the
direct vision of he operator.

spindle is threaded forty threads per inch.
The line along the barrel is engraved so
that when the micrometer is held as shown
in Fig. 1 it is in the direct vision of the
operator. This line is along its lower edge
divided into forty parts, every fourth line
commencing from the frame being marked
with a numeral from 1 to 10. The end of
the thimble is graduated into twenty-five
equal parts. When the gauging faces are
touching, one of these lines exactly coincides
with the long line on the barrel and the
feather edge of the thimble is in line with the
first vertical line. This line on the thimble
is marked 0, and every fifth line is marked
with a number, thus, 5, 10, 15, 20. This
means that the divisions along the barrel
represent fortieths of an inch, and the
distance between the numbered lines four -
fortieths or one -tenth of an inch. The

Fig. 2.-The micrometer slwuin in the bottom left-hand corner has a ratchet stop fitted.

divisions on the thimble, then, represent
one twenty-fifth of one -fortieth, or one -
thousandth of an inch. It will be seen
that the reading is in decimal fractions.
Thus in. becomes 0.5 in., and to set the
micrometer to this size the thimble is
unscrewed until the zero mark on it corre-
sponds with the line marked 5 on the barrel,
that is in. To give another example of
setting we will take the decimal equivalent
of in. which is 0.1875 in. or one -tenth
eight -hundredths and seven and a half
thousandths. Set the zero mark on the
thimble to number 1 on the barrel; three
further complete tuts to the spindle adds
seventy-five thousandths ; this leaves
twelve and a half thousandths or twelve and
a half divisions on the thimble to be added.

Some 1 -in. micrometers have the decimal
equivalent of from A in. to ft in. in

sixty-fourths engraved on the frame,
which, by the way, is a very convenient
arrangement.

Micrometers reading in tenths -of -
thousandths are obtainable. These are
read in the ordinary way to three places of
decimals, but the fourth place is read on
a vernier. Above the datum line on the
barrel is another line parallel to it. This
line corresponds with the fifth line on the
thimble with the zero mark set at the datum
line. At a distance away from the second
line equal to nine divisions on the thimble
is another line, the space between these
lines being divided into ten equal parts.
The number of tenths -of -thousandths are
added as follows : Say it is necessary to
add 4 ; take the line marked 4 on the
vernier and bring the line on the thimble
that is nearest, alongside, keeping the
thimble moving in a direction to unscrew
the spindle, of course.

Holding a Micrometer
Reference to Fig. 1 again will show the

correct way to hold a small micrometer ; as
will be seen, the frame lies in the palm
of the hand with the thimble between the
thumb and finger. This leaves the other
hand free to manipulate the work being
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measured. In using the micrometer a
certain amount of " feel " must be cul-
tivated, the thimble being adjusted so that
the gauging faces are only lightly con-
tacting with the surface of the work. Some
thimbles are fitted with a device, namely, a
ratchet stop to ensure that the spindle is
adjusted on to the work each time with the
same degree of pressure. This arrange-
ment is fitted on to the end of the thimble

nut for the full distance of travel between
each tentative movement of the adjuster.

Types
Micrometers are manufactured in a

range of sizes covering from 0 to 1 in.,
1 to 2 in., and so on. Those larger than the
first are supplied complete with a standard
test -piece to facilitate checking and adjust-
ment. A 1 -2 -in. micrometer and 1 -in.

Pq. I o ensure that the tines of the vernier calliper coincide when adjusting it for a job, view them
through a magnifying glass as shown.

with a screw upon which it is free to rotate.
It is prevented from doing so by a spring -
loaded pawl in the end of the thimble
engaging in ratchet teeth cut in the end of
the stop. The final adjustment is made to
the spindle by turning the knurled portion
of the ratchet stop; as soon as the end of
the spindle is in contact with the work
hard enough to overcome the pressure of
the pawl, the ratchet teeth which are cut
in a direction to override the pawl do so.
The micrometer in the bottom left-hand
corner of Fig. 2 has a ratchet stop fitted.
When it is necessary to set the micrometer
to size for use as a gap gauge, a means of
locking the spindle is provided. Usually
this is in the form of a locking ring on the
frame at the point where the spindle
emerges. The ring tightens on to a collet
through which the spindle passes.

Adjusting
In common with other things micrometers

are subject to wear. Compensation for
wear on the gauging faces is provided by
making either the anvil adjustable or by
making the position of the datum line
movable. This is acomplished by fitting
a friction -tight sleeve over the barrel. On
the sleeve is engraved the markings that
are normally on the barrel. By means of a
special spanner the sleeve is rotated slightly
to bring the datum line against the zero
line on the thimble, being done, of
course, with the spindle shut against the
anvil.

After a fair amount of use the threaded
spindle may become so slack a fit in the nut
that backlash is created. The end of the
barrel that is reduced in diameter is taper -
threaded and split by saw -cuts down to the
shoulder, a circular nut fitting over the
end of the thread. To take up the wear
unscrew the thimble past the end of the
barrel to reveal the circular nut. A pin on
the special cee spanner supplied with the
micrometer fits into a hole drilled in the
nut. As this nut is tightened on to thee
tapered thread it closes in the end of the
spindle nut. This should be done very
gradually, and in order to make sure that
the screw will not bind. Wind it into the

standard are seen in the right-hand corner
of Fig. 1. Apart from these types a range
of 0-2 in. is covered by micrometers having
either a sliding anvil or an inch exten-
sion that can be clamped on to the anvil.
Other types, not in common use, are
those in which the head is carried on a
member sliding on a beam like a vernier
calliper.

For inside measurements a special type of
micrometer is required. Such a tool is
illustrated in Fig. 2. It will immediately
be seen that the range of sizes that can be
covered is governed by the overall length
of the micrometer when closed. This is
seldom less than 2 in. A hardened gauging
face is fitted to one end of the thimble and
a removable face on the end of the barrel.

A similar tool using a distance rod of the
kind is the micrometer depth gauge.

All types of micrometers are to be had
in either English or metric readings. The
pitch of the screw in a metric micrometer is

mm., the reading being 1 o mm.

The Vernier Calliper
A vernier calliper such as is shown in

Fig. 3 will make measurements within the
restriction of the graduated beam. These
tools are chiefly used for measurements of
length, as the largest diameter that can be
covered is controlled by the depth of the
jaws. As will be seen, the graduated bar
carries a fixed gauging face on one end and
a sliding face working along the beam.
For. English measurement the beam is
graduated in the same way as the barrel of
a micrometer, namely, in fortieths of an
inch. In an opening cut in the sliding jaw
is a plate which is also graduated. The
total length occupied by these markings is
equal to twenty-four fortieths on the
beam, but the space between the lines is
divided into twenty-five parts. Thus the
vernier will read in one -thousandths of an
inch.

To make for easy setting the beam is
numbered off in inches, and every fourth
fortieth in each inch is marked from 1 to
9 as a micrometer.

To set the gauge to, say, 4.619 in. the
sliding head is moved along the beam until
the zero mark on the scale passes the
fourth inch marking ; now it is taken to the
sixth tenth of an inch marking past the
4 in., the reading now being 4.6 in. The
locking screw on the fine adjustment, that
is, the screw at the top of the part by the
operator's right hand, is tightened and the
jaws opened to the required extra nineteen
thousandths by means of the fine adjust-
ment under the operator's thumb. To add
the 0.019 in. bring the line at the end of the
nineteenths division on the scale in line
with the next fortieth line on the beam.
To ensure that these lines coincide exactly
they are viewed through a magnifying
glass as in Fig. 3. The vernier is shown in
use in Fig. 4. It will be noticed that the
lower end of the jaws are stepped. This is
for the purpose of making inside measure-
ments such as the diameter of a hole. In

Fig. 4.-The vernier calliper in use.

The overall length of the gauge can be
increased by adjustment of the thimble by

in. beyond this ; the range can be increased
by means of a combination of distance
rods and sleeves fitting into the end
opposite to the thimble. Other methods
employ distance rods that are ringed with a
groove at intervals of in. which engage
with a lip formed inside a collet -like holder.

reading, or setting for, such measurements
the total width over the stepped portions
of the jaws must be allowed for. So that if
the vernier reads 2.110 in. and the width of
the stepped portion is 0.300 in. the size of
the hole is 2.110 + 0.300 in., or 2.410 in.,
but to set to a certain size the width of the
jaws is " knocked off " first ; thus to set
for an internal size of 3.750 in. the reading

(Catalonia on Page 479.)
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MODEL AERO
TOPICS
The A. E. Jones' Improved Atom Minor

BY courtesy of my friend Mr. A. E.
Jones, the well-known manufacturer
of everything for model aeroplanes, I

was recently afforded an opportunity of
testing one of his remarkable little 14.5 c.c.
two-stroke petrol engines which he markets
in two types, one for model boats, and the
other for model aeroplanes. As readers
know, he supplies these engines complete
and ready to run, or as sets of castings
complete with blue print. An engine was
selected from stock and placed on the test
bench in the PRACTICAL MECHANICS'
laboratory. Without any special tuning or
warming up of plugs, doping, etc., the
engine started from cold at the first swing.
Thinking this might be a purely fortuitous
coincidence, the engine was left alone for
half an hour to get cold, but it again started
at the first swing. This test wa*epeated at
regular intervals for two days, and it was
only very occasionally that a second or
third swing became necessary in order to
start it. Under test, the engine two -stroked

`T,M.TASWAMMUntagIOMM§MINE11111111MEM. MEI

The A. E. Jones' Improved Atom Minor running at
3,200 r.p.m. in the" Practical Mechanics" Laboratory.
Note the complete absence of vibration.

perfectly, even when throttled down to low
crankshaft speed. It immediately answers
to the throttle, its maximum speed being in
the neighbourhood of 3,500 r.p.m. At the
end of two days' continuous testing, there
was no sign of wear, and the compression,
if anything, had improved.

The engine is solidly, yet lightly designed.
The crankshaft runs on double ball races
and the make and break mechanism is
operated by means of a cam and tappet.
This showed no trace of the usual dither
(and consequently erratic timing) which the
usual trembler blade contact possesses. I like
the design throughout, which has evidently
been very carefully thought out. The cast -

Mr. F. J. Carom testing
Mr. A. E. Jones' Im-
proved A tom Minor 14'5
c.c. two-stroke aeroplane

engine.

Making Tangent Spoke Wheels
Model aeroplane wheels are not usually

very satisfactory accessories. Few makers
market a reasonably designed wheel which
will stand up to continued use. The usual
wheel supplied consists of two aluminium
discs spun together with a brass boss
between the two. This boss is naturally
loose, as it is not possible to solder brass to
aluminium. After a few landings, there -

A pair of tangent -spoked wheels, made according to instructions given
in this article.

fore, the hole in the aluminium becomes
enlarged, so that the wheels do not stand
vertical when the model is on the ground.
Miniature cast tangent spoke wheels were

By F. J. C.

ings themselves are extremely clean and
true and require a minimum amount of
machining. Convenient chucking lugs
are provided throughout, although where
the amateur experiences difficulty in
making a par-
ticular part,
Mr. A. E. Jones
undertakes to
supply finished
parts at a
nominal cost.

I am making up one of these engines
myself and will report upon its performance
in due course.

Miniature Transmission Gear for Rubber
Motors

An American firm has recently marketed
.a gearless motor for multi -skein elastic
drives. It is illustrated at the foot of this
page. It will be seen that three cranks are
coupled by a link, and whilst the arrange-
ment certainly gives a silent motor and gets
rid of the difficulty of slipping gears (soft
soldering of gears to - - ---
shafts is never
satisfactory ; silver
soldering should be
employed), it loses
one of the main ad-
vantages of gears,
namely, that of
balancing the torque
from the skein. It
will be seen that
both skeins of
elastic must revolve
in the same direc-
tion - a decided
disadvantage. Its
main object, I take L

it, is to permit of a
compact motor in
flying scale models
where scale proportions do not admit of a
full length motor. Readers may have the
address of the manufacturer upon applica-
tion.

FRAME SHOWN
CUT AWAY TO
ILLUSTRATE
MOVEMENT

LOOPS/FOR ELASTIC

PROPELLER SHAFT

CRANKS

A midget gearless transmission for rubber motors. 1. INK
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The model omithopter in the
wings -up and wings -down posi-
tion.

on the market before the
war, but no one now
supplies them. It is not a difficult mat-
ter, however, to make them, and I set
about it in the manner described later.
The pair of 3 -in. tangent spoked wheels
(one with tyre and one without) shown in
the photograph weigh less than oz. each,
yet they are enormously strong. One side
of the wheel is spoked at a time, and when
this is completed the wheel is turned over
and the second side is spoked. As for all
ordinary model purposes, a wheel having
thirty-two spokes will be found satisfactory,
this article details the construction of such
wheels. The rim can be improvised from
the rim of a blacking tin or anything else
which can be tyred. On p. 465 is shown
a pair of bicycle rims which I made from
some half -round section lead -filled brass
beading. Having formed the rims in this
way, melt the lead
out and solder the
two ends of the rim
together. Now con-
cerning the
hubs. These
have a flange
at each side
and may be
built up as
shown below
from a piece

The first pair of spokes in
position.

of shouldered brass tube with a washer
soldered on each end, or they may be
turned from the solid as shown below ;
each flange must
have sixteen
equally spaced
holes round the
circumference. It
would be almost
impossible to
spoke such a
wheel truly with-
out some sort of a
jig, and I there-

fore devised the jig shown below.
This consists of an ordinary tin lid
screwed down to a piece of wood,
and the hub is bolted centrally also
to the piece of wood. Now spring
the rim inside and insert the first

two spokes.
The sketch
shows these
in place.
Notice that
they cross
each other
at the hub
and that
nine clear
spoke -holes
are allowed
between
them. No.
26 gauge

piano wire should be used, and
a little hook needs to be formed
on each end so that each spoke
springs into place. Three clear
spoke -holes are allowed between
the first spoke and the third
spoke. Having placed this into
position, allow a further nine
holes between it and the fourth
spoke. Continue until one side
is completely spoked, and re-
move from the jig. There is then
a blank hole between every pair
of spokes, and the wheel should
now be reversed (after solder-
ing the spokes into their
holes) and the process re-
peated. For a twenty -tooth
wheel the first pair of spokes

should have five blank holes
between and for a forty -

tooth wheel thirteen blank
holes between.

Model Ornithopters
Very little experiment seems to have

been done with flapping wing models. It
is quite easy to make one fly, as the photo-
graphs on this page show. I obtained a
uuration of fifteen seconds with the model
shown, which flaps its way along like some
prehistoric bird. It is a popular idea that
no one has ever succeeded in making these
models fly. Laurence Hargreaves, the
Australian experimenter, made several

This illustration shows a rim (made

successful ornithopters driven by com-
pressed air engines, and there are one or
two successful American commercial models.

Model Aircraft Gala Day
One of the brightest and most in-

teresting social events of the model
flying season takes place, by kind permis-
sion of C. R. Fairey, Esq., at the Fairey
Aviation Company's Great West Road Aero-
drome, Heathrow, near West Drayton, on
Sunday, July 8th, 1934, 11 a.m. until late in
evening.

Mr. Fairey is presenting a handsome
Challenge Cup for an Inter -club Team
Contest, and Mr. Percival Marshall is pre-
senting a Trophy for a Figure of Eight
Steering Contest. Other prizes are offered
by A. E. Jones, Esq., Model Aircraft
Supplies Ltd., F. J. Camm, Esq., and The
Northern Heights Model Flying Club. who,

The mechanism of Mr. F. J.
Camm's model ornithopter.

The second pair of spokes

rom half -round brass beading), the hub, and the assembly jig.

for the second
year, are organis-
ing the event. At
least 300 models
of many kinds are
expected, and
clubs from vari-
ous parts of the
country have
promised to
compete. The
Brighton Club

in position. have already
booked forty

tickets, and are entering for all the contests
on the list. Birmingham also is giving very
active support.

An open duration contest will take place,
in addition to the published programme, in
response to many requests. As the aero-
drome is private, admission is by ticket
only, which takes the form of a coat lapel
label, and can be obtained post free 2id.
from C. A. Rippon, 70 Hampden Way,
Southgate, N.14.

Last year's event was a huge success, and
given equally fine
weather, this
year's event
should be a bum-
per show. Full
particulars will be
sent on receipt of

in stamps.-
The Northerp
Heights Model
Flying Club, C. A.
Rippon, 70 Hamp-
den Way, South-
gate, N.14.
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CONSISTENCY

Corn and Condensers-what a curious combination! Yet, just as corn
is a living symbol that nature never fails man, so the T.M.C. HYDRA
mark on a condenser is a warrant of consistent good performance-
ensured by strict scientific control throughout every manufacturing
process. Take advantage of this new standard in condenser production
and equip your set with T.M.C. HYDRA Condensers.
Made in all standard capacities with screw terminals or soldering tags
at same price. Write to the distributors if

you have any difficulty in
obtaining supplies.

T.M.C. - HARWELL
(SALES) LTD.

Clerkenwell Green, London, E.G.!
Telephone : Clerkenwell 6905

T M C
BRITISH MADE

CONDENSERS

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

E.E.C. RACING BOAT MOTORS
There is no better motor on the

WmI market. Hip efficiency, low consump-T`}
tiara, high speed.

Prices : 15/-, 17/6, 21/-, 25/-. Post 9d.
CONVERT YOUR BOAT

TO ELECTRIC DRIVE. Specially Designed Boat Accumulators.
4 volt 5 amp., 6/6. 6 amp., 7/6. 10 amp., 10/-. Post 9d.
Dry Battery Motors, 9/6, 13/6. Take .3 amp. only. Post 6d.

MICROPHONES
Highly Sensitive Super Type. Equal to those selling at three
times the price. 3/6, post 3d. Button Pattern, 3/- and 1/-.
Acts In any position. Send for our 60 pp. Illustrated pocket
list of motors, telephones, instrument and resistance wires,
dynamos and parts, miniature fittings, etc., 2d., post free.

THE A. E. JONES
IMPROVED ATOM MINOR
15 - C.C. 2 -STROKE

PETROL ENGINE
Brief Specification: Cylinder body and
crank -case cast in one piece of untarnishable
aluminium alloy, fitted with centrifugally
cast iron liner accurately ground and lapped.
Detachable aluminium cylinder head of
Improved design. Piston cast in special
alloy, fitted with two accurately fitted coin.
pression rings and hollow floating gudgeon
pin. One-piece hollow crank -shaft, with
balanced disc crank, machined from solid
steel bar; mounted in two ball -bearings
running in oil.
Connecting rod machined all over from gelid
"Duralurain " with extra large bearing areas
to big and small ends. Contact -breaker cam
and crank -case compression seal of special
design, running in oil. No exposed parts.
Improved floatless carburettor.

Read the Editor's Test

A. E. JONES LTD.,

For over 25 years we have pioneered the model
aircraft movement. We supply only high-class
a,cessories and materials for every type of
model aeroplane, correctly designed, of
unequalled workmanship, lasting quality
and of reasonable price. We take pride in
our latest success, the A. E. Jones Im-
proved Atom Minor 15-o o. Two -
Stroke Petrel Engine which under
drastic tests by experts lincluding the Editor
of "Practical Mechanics") has shown Itself
to be the most efficient, easiest start-
ing, and most powerful unit (for this
cubic capacity) in the world. It is built to
the finest limits by skilled engineers.

Price Z10/10/0 Care ttorh
Sparking Plug and Contact breaker.
Castings and Blueprints supplied. Power
developed at 1,500 r.p.m.

115 BEARE HORSE POWER.
WEIGHT OF ENGINE, Carburettor and
Contact -breaker only 1 lb. 3 ozs. Overall
Height Oi in. Bore I in. Stroke 1f in.

Send lid. stamp for lists.

Report in this Issue.
97 NEW Oxford St., London, W .C.1

'Phonelq&ptPle Bar46-3Vir

For speedy and accurate
bending of cold metal

Designed for Heavy Duty, MIRACLE BENDERS
are manufactured in two useful sizes.
SPECIFICATION.

Flat Iron (cold) up to

(wL;]a)
Pl PO PP PP

Rd. o;'Sq. Iron (cold) (warm) ,,

No. 1. No. 2.

2 in. x I in. 4 in. x} in.
If in. x fin. 2} in. X I in.
1 in. X f in. 2 in. X } in.
3 in. x f in. 4 in. x I in.

21 in. X * in. 3 in. X f in.
If in. X 1 in 2} in. x tin.

9/16 in. tin.
x in. If in.

Weight approx. ... 6o lb. 130 lb.

PRICE complete ...
Packed F.O.R., London 113:5:Oneu 113:8:Onett.

Mirack
Potent Bander

British made.

Apply to

MIRACLE

Dept. P.M.

MILLS, Ltd.
90 LOTS RD., CHELSEA,

LONDON, S.W.10
Tel.: Flaxman 1456 (5 lines).

HERE IS THE WAY
TO MAKE MONEY
QUICKLY ! !
YOU can start making big money RIGHT AWAY,
in your SPARE TIME, and eventually become
YOUR OWN MASTER. Get out of the ru-,
and on the road to fortune, NOW, with the
greatest guide to money -making ever published-
Henley's " 2 Oth Century Book of

10,000 MONEY -MAKING
FORMULAS, PROCESSES
AND TRADE SECRETS"
(Complete in One Large Volume)

Scores and scores of hitherto unexplored sources of
profit -making, many requiring no capital. MONEY
waiting to be picked up, by YOU ! One formula
alone may make your fortune, and this great book
contains TEN THOUSAND ! Its small cost is
an investment that will repay you a thousandfold.

r- - - - - -c o U PO
FOR FREE DESCRIPTIVE PARTICULARS
To The Scientific & Commercial Publishing Co. (Dept. P.M.),

Artillery House, Artillery Row, London, S.W.I.
1

Please send FREE Descriptive Particulars of your Book of
10,000 MONEY -MAKING FORMULAS, PROCESSES 1

AND TRADE SECRETS (complete in one volume).
Name

Address

If this coupon Is sent, without any other written matter, and placed I
in unsealed envelope, halfpenny stamp only is required.

4=1.21ease use BLOCK CAPITALS. P.M.751.1006
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ALL RADIO
QUESTIONS
ANSWERED

FREE.

THIS month we are departing slightly
from our usual custom of describing
the construction of a receiver designed

in our own laboratories by dealing with a
high-grade battery receiver which has been
designed by Messrs. Peto-Scott, who are so
well known as suppliers of complete kits of
parts. We recently took the opportunity
of testing the set very carefully, and soon
came to the conclusion that it was an
instrument of which PRACTICAL MECHANICS
readers should be made aware.

The Kit of Parts
The " Pilot " Class B Four is extremely

easy to build, it employs a modern circuit
and an up-to-date form of construction,
whilst it is particularly inexpensive. A
complete kit of guaranteed parts can be
obtained from Messrs. Peto-Scott, and by
wiring these according to the large -size
wiring plan given on a following page, the
reader will experience no difficulty what-
ever. In this particular instance we are
not giving a theoretical circuit diagram,
because we feel that the set will appeal most
strongly to those constructors who work
from a practical plan only. Those who are
more technically inclined, however, will
observe from the plan that the circuit is on
fairly conventional lines, although it has
been designed with care, and with a view to
keeping down the total cost without in any
way sacrificing efficiency or appearance.

Foolproof Circuit
The first valve is a variable -mu, and this

functions in conjunction with a volume
control potentiometer which serves to vary
the bias applied to its grid. A leaky -grid
detector follows, this being transformed
coupled to the driver valve, which is in turn
coupled to the Class B output by means of
a special driver transformer. Tuning is by
means of two Colvern screened coils, these
being the popular KGO and KGR types,
which give a remarkable degree of selec-
tivity. The KGO has a transfer aerial
tapping, so that selectivity is practically
uniform on both wavebands instead of, as
is usual, being good on medium waves and
only moderate on the long -wave band.

Ganged Tuning
Both coils are tuned by means of a special

British Radiogram two -gang air -dielectric
condenser, on one section of which is fitted
a neat trimmer. Both sections are operated
by means of a single large knob, and a
smaller concentric knob is provided for
reaction control. The reaction condenser
is one of the bakelite dielectric type and
forms a part of the complete condenser
assembly. This arrangement makes for
simplicity of control and also for neatness
of layout, besides reducing the cost of
components.

Mounting the Components
It will also be seen from the drawings and

photographs that the two coils are mounted
on a single aluminium baseplate and their
self-contained wave-ohange switches are

-THE PILOT CLASS B FOUR-
An excellent Four -Valve Battery
Receiver which provides ample
Output combined with Long Range

ganged together and operated by means of
a single knob. As a matter of fact, there
are only three controls on the front of the
set, these being the wave -change switch
combined tuning reaction control, and the
knob of the volume control potentiometer.

A top view of the receiver showing the neat and
compact layout of the components.

The on -off switch is mounted on a terminal
strip at the rear of the chassis ; it is suffi-
ciently accessible considering that it only
has to be operated at comparatively rare
intervals, and its disposition assists in

Every Question
must be accom-
panied by the

Coupon on
page 3 of Cover.

maintaining a simple and uniform layout
on the front of the cabinet.

There is no panel in the ordinary sense,
but all the knobs project through the front
of the attractive horizontal cabinet. The
potentiometer is actually mounted on the
cabinet, but the other controls are sup-
ported by their corresponding components
which are attached directly to the metallised
chassis.

The cabinet is of the modern type and
contains, in addition to the set itself, the
moving -coil loud speaker unit and all the
batteries. It is finished walnut and is
highly polished, with a result that it will
harmonise with almost any kind of furniture.

Simple Construction
It need scarcely be stressed that the

constructional work is extremely straight-
forward and has been planned out to assist
the amateur who does not possess any
workshop facilities. Nevertheless, the
finished set presents a very workmanlike
appearance. The parts have been so placed
that there is very little waste space, and
yet there is ample room for making the
necessary connections and carrying out the
wiring in a minimum of time. All the parts,
including the cabinet and terminal strip,
can be bought ready for use, all necessary
holes being drilled so that they can be
assembled by using nothing more than a
screwdriver and a pair of pliers. Those who
prefer soldered joints can, of course, use
them, but there is no necessity for this,
because all the components are provided
with terminals of good size.

The first thing is to drill the metallised
chassis with four holes for the valve -
holders ; three of these are 1 in. diameter,
and the fourth, which is for the Class B
valve -holder, is 11 in. diameter. When the

Note the attractive appearance of the complete receiver.
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holes have been made the valve -holders can
be mounted in position by passing two Fin.
screws through the holes in each. The
method of dealing with the other com-
ponents calls for no special mention, since
they are simply attached to the chassis by
means of 4 -in. screws, these being provided
with the kit of parts, if ordered from Messrs.
Peto-Scott. If the parts are bought
separately from a local dealer, about 2 dozen
4 -in. and 1 dozen f -in. round -headed brass
screws should be obtained.

The Dial Light
It will be apparent that the tubular fixed

condensers and also the Varley " Elec-
tronic " grid leak are not fixed to the
chassis in any way, but are supported by
their own connecting wires which are joined
to the appropriate terminals on the other
components. In wiring -up it will be seen
that two leads are taken to the flash -lamp
bulb -holder on the front of the gang con-
denser ; this serves as a dial light, the light
showing through the celluloid scale and
escutcheon when the set is switched on.
We have not specified a bulb for the dial
light, since this is optional ; in any case, an
ordinary 2.5 -volt bulb, which can be bought
for a few coppers, will serve the purpose,
and can be used if desired.

Battery Connections
Most of the wiring is carried out in

insulated connecting wire, but the leads to
the batteries and to the loud -speaker unit
consist of flex. The H.T. and L.T. leads
are combined in a six -way battery cord,
but separate lengths of rubber -covered flex
are employed for the G.N. connections and
for the speaker leads. All these flexible -
lead connections can be made by looping
the ends of the wire and gripping the loops
under the terminal nuts, or they can be
soldered if desired.

LIST OF COMPONENTS
One Peto-Scott Metaplex Chassis, 13

x 10 in.,with 24 -in. runners ; one B.R.G.
2 -gang nning condenser, Type 15 ; two
Colvern coils, type K.G.O. and K.G.R.
on baseplate ; three Clix 4 -pin chassis
mounting valve holders ; one Clix 7 -pin
chassis mounting valve holder ; one
B.R.G. H.F. type H.F. choke; one
B.R.G. Midget reaction H.F. choke, type
46 one Burne-Jones magnum 25,000 -
ohm potentiometer ; one B.R.G. 3 : 1
L.F. transformer ; one B.R.G. Class B
driver transformer ; one Varley 1 meg.
grid leak ; one T.M.C. .0003 mfd. tubu-
lar condenser ; one T.M.C. -0002 mfd.
tubular condenser; two T.M.C. -0001
mfd. tubular condensers ; two T.M.C.
-005 mfd. tubular condensers; one
T.M.C. 01 mfd. tubular condenser ; one
T.M.C. 1 mfd. condenser, type 25 ; one
ebonite terminal strip, 6 x 14 in. ; one
B.R.G. 3 -pt. on -off switch ; five Clix
terminals marked Al, A2, E. PU, PU ;
one Belling -Lee 6 -way battery cord with
L.T. + and - terminals and H.T.
H.T. 1, H.T. + 2, and H.T. 3
wander plugs ; three Clix wander plugs,
marked G.B. , G.B. - 1, and G.B.
- 2 ; length of flex, connecting wire,
screws, etc. ; one Microfuse ; one Peto-
Scott cabinet ; one Amplion " Sonette"
moving -coil speaker unit ; one Drydex
120 -volt H.T. battery ; one Drydex 9 -
volt G.B. battery ; one Exide 2 -volt
accumulator D.R.G. ; four Hivao valves,
V.S.210, D.210, L.220, B.220.

COMPLETE WIRING PLANS AND
LAYOUT OF COMPONENTS FOR THE

PILOT CLASS B FOUR
25000 OHM
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After the construction of the set has been
completed the speaker should be mounted
in the cabinet, directly behind the fret.
It can be attached by means of small
screws, but it is better to employ a five-ply
baffle which should be fixed in the cabinet,
the speaker then being screwed to this.
The baffle can be obtained, if desired, along
with the cabinet, a slight extra charge being
made for it.

Testing Out
Next connect up the batteries, speaker,

aerial and earth in readiness for giving the
set its preliminary trial. There are two
aerial terminals provided, and these serve
as a means of obtaining different degrees of
selectivity. That marked " Aerial 1 " is
least selective, but gives maximum signal
strength ; but that simply marked " A "
will generally be used, since it provides an
ample margin of selectivity with only a very
slight reduction in volume on more distant
stations. Of the H.T. positive leads,
marked 1, 2 and 3, the first is for the screen-
ing grid of the first valve and should be
plugged into the 72 -volt socket on the

A three-quarter front
view of the set.

battery ; the second is for the detector
valve anode and should be taken to about
the 60 -volt socket, whilst the last feeds the
anodes of the first, third and fourth valves,
and should receive the full voltage of the
battery.

Pick-up Connections
The G.B.-1 wander plug is for the driver

valve and should receive about 3 volts
negative, and the G.B.-2 plug goes to the
variable -mu potentiometer control and so
should receive the full 9 volts from the
G.B. battery. Pick-up terminals are pro-
vided, but no bias is applied to the detector
when these are in use, this having been
found to be unnecessary. With some pick-
ups, however, especially those which
provide a high voltage output, it might be
desirable to apply a little bias to the
detector, and in that case a flexible lead
(with wander plug) should be attached to
the left-hand pick-up terminal, the present
wire being removed. In doing this it will
also be necessary to connect the top terminal
on the three-point on -off switch to the
filament terminal on the second valve -
holder.

Of the three loud -speaker leads, that
which goes to one side of the larger H.F.

\1111
4 41/2"

WAVECHANGE

REACTION

TUNING

VOLUME CONTROL

1

- - -1 -

The front of cabinet layout for the knobs.

A front view of the receiver

choke should be joined to the centre terminal
on the speaker, the other two being con-
nected to the " outside " terminals.

Selectivity Control
First of all turn the reaction knob fully

anti -clockwise and the volume control to its
" full -on," or clockwise, position. After
that the wave -change switch can be turned
to the medium- or long -wave position (right
or left, respectively) and tuning carried out
by the main condenser knob. After a
station has been tuned in, it can be in-
creased in strength by advancing the
reaction knob, whilst selectivity may be
increased by turning back the variable -mu
volume control. By using the two latter
knobs in conjunction it is possible to obtain
just the required degree of selectivity and
the volume level required.

When receiving distant stations it will be
better to turn the volume control full -on
and to secure the necessary selectivity by
advancing the reaction setting. On nearer
stations, however, it will generally be found
that reaction can be turned right off, and
the volume reduced to a comfortable level
by means of the potentiometer.
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3 AMAZING
BARGAINS

-ATLAS S.G.3 A.C. SET-
IVE19.17.60.L5.1.11.6 er Yews for

Model 334. Variable -Mu S.G. De- I
tector and Power Valves. Westing-
house Rectifier. Full -vision illu-
minated Wavelength Scale. Soc-
kets for Pick-up and extra Speaker.
A.C. Mains, 200/250 volts, 40/120 Balance in
cycles. Complete with Valves, 11 r onthlySpeaker and Cabinet. Guaranteed PaymentsBRAND NEW in Manufacturer's of 11,6.
Sealed Carton. Ready to play.

-ATLAS CLASS '1" 4
Wm A11.17.6 PR CE A6.17.6

Or 12 monthly payments of 13/3.
FULLY-SCREENED-BAND-PASS TUNING.
MAINS PERFORMANCE with only 8 m/a
Quiescent H.T. Battery Consumption.
Another wonderful opportunity. A splendid
chance to own a complete Class " B " 4 -valve
set. Factory built and tested. Supplied
ready built-BRAND NEW-and fully guaran-
teed in working order by PETO-SCOTT.
Absolutely complete with Cabinet, Valves,
Speaker, and Hellesen and Exide Batteries.
READY TO PLAY.
 B.V.A. Variable -Mu 0 Combined Volume

S.G. Detector, and Reaction
Class B Driver and Control.
Power Valves. 0 Output 1i watt.

0 All Metal Chassis. 0 Quiescent H.T. Con- Permanent - Magnet samption 8 m/a.Moving -Coil Speaker.
Wave-Illuminated Single -knob Station

length Scale. Selector Control.
 Sockets ter Pick-up  Handsome Walnut

and external Speaker.

0-10,000 ohms.
0-60 000
0-1, 200, 000
0-3 megohms.

4 0f
Complete in ccie

_ with pair of leads
and interchange-
able crocodile

clips and testing prods.
DEFERRED TERMS IF DESIRED.

1 Metalslax Chassis, 13" x 10" with 2f" runners,
Pete Scott .

.1 B.R.G. 2-gangTuning Condenser, type .0005
2 CeIvern Coils, type K.G.O. and K.G.R. on

baseplate .. .. .. ..
3 Clix 4 -pin chassis -mounting Valve Holders
1 Clix 7 -pin ,P
1 B.R.G. H.F. type H.F. Choke .. .

1 B.R.G. Midget Reaction H.F. Choke, type 46
1 Burns Jones Magnum 25,000 ohm Poten-

tiometer .. .. .. .. ..
1 B.R.G. 3 : 1 L.F. Super Transformer ..
1 B.R.G. Class " B " Driver Transformer ..
1 Varley 1 meg. Electronic Resistance
1 T.M.C. .0003 mfd. Tubular Condenser
1 .0002 $0

2 .0001 s,
2 .005
1 .01
1 1 mfd. Condenser, type 25
1 Ebonite Terminal Strip, 6" x 1.}."
1 B.R.G. 3 -pt. On -Off Switch .. ..
5 Mix Terminals, marked " A," "Al," " E,"

" PU" " PU " .. .. .. ..
1 Belling Lee 6 -way Battery Cord with L.T.

+ and - Terminals and H.T. -, H.T.
+1, H.T. +2, and H.T. + 3 Wander Plugs

3 Clix Wander Plugs, marked G.B. + ,
G.B. -1 and G.B.-2 .. ..

Length of Flex, connecting wire, screws, etc.
1 Microfuse 100 m/a .. .. .. ..

KIT " A," Cash or C.O.D. .. .. 2

The Mt KM
SERVICE
was founded

in 1919.

Tnese are the Parts the Author Used
s. d.
3

12

19
2
1

3
2

5
5
7
0
0
0

0
2
0
1

2 6

0 at,
2 3
0 6

16 6

Seethe PILOT
on the carton.it's a red

guarantee.

KIT :16CASH OR C.O.D.
Carriage Paid. Or 12 Monthly Payments of 7/-

KIT "at." Comprising Author's Kit
of first specified parts, less valves and cabinet.

KIT " B." As for Kit
" A," but including set
of 5 specified valves,
only Cash or C.O.D.
(carriage paid). 25.7.6.
Or 12 monthly pay-
ments of 9/9.

KIT "C." As for Kit
" A," but including set
of specified valves and
cabinet. Cash or C.O.D.
(carriage paid). 16.0.0.
Or 12 monthly pay-
ments of 11/-.

If Peto-Scott Bargain class " B " Speaker required with
Kit, add 17/6 to cash or C.O.D. prices, or 1/7 to
deposit and each monthly payment.

RECOMMENDED ACCESSORIES
s. d.

1 Peto-Scott Cabinet .. 0 12 8
1 Amplion " Sonette " Moving -Coil Speaker

Unit .. 1 7 6
1 Hellesen 120 -volt H.T. Battery 0 14 0
1 , 9 -volt G.B. Battery .. 0 1 0
1 Exide 2 -volt Accumulator D.F.G. 0 8 6
4 Hivac Valves, V.S.210 10/6, D.210 5/6,

L.220 4/6, B.22010/6. 1 11 0

BARGAIN- PETO-SCOTT CLASS " B " Permanent -Magnet Moving -Coil SPEAKER
No. 3. with Tapped Input Transformer. List Price 29/6. OUR PRICE 17/6.

PETO-SCOTT Co. Ltd
77 Pr.M.1 CITY ROAD, LONDON, E.C.1

Telephone : Clerkenwell 9406/7
West End Showrooms: 62 Pr.M.1 High Holborn, London,
W.C.1 Telephone. Holborn 3248

IN CASH
AND OTHER

PRIMES

SY<TO Val I N

WIN

El AWEEK
FOR A YEAR
10/- a Week for a Year

El 0 CASH
or one of 25 other Prizes.

TEN TESTING INSTRUMENTS IN ONE

If you had a rich uncle, and he died, and
(good old chap) left you a windfall, that
would be fine. But as things are, here
is an equally opportune and much surer
way of winning some welcome extra
cash. By simply being a radio man-
interested in radio-you can win £1 a
week for a year, 10s. a week for a year,
£10 cash or one of twenty-five other
useful prizes, easily and very enjoyably.

Just as long as you are normally interested in radio and
radio results, there is a prize awaiting you in a novel
competition that anyone can enter and win without cost
or difficulty, without technicalities or cleverness.

Ask your nearest radio dealer for full particulars and
Free Entry Forms for the AvoMinor competition -and
win an easy prize. Ask to -day ! All radio shops have
Entry Forms.

But, ii you have aisy difficulty, write for them direct.

THE AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT CO., LTD.

WINDER HOUSE DOUCLAS STREET, IONDON, S.W.1. Phone: Vic 3404-7,
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.\.k. ,c.ck:{C"\.,44,,, tot. ci\ e 19  '4° ve 6,4" 014

kp
o`'

17's
Post Free

Soft Leather Case
I/6 extra.

Descriptive Leaflet P.255 upon
application.

W. F. STANLEY & CO. LTD

Efficient, a model of accuracy
and workmanship, and trouble -
free qualities are the features
of this drill. Its equipment
comprises a powerful A.C. or
D.C. Motor, voltages I 00/120,
200 / 230, 230 / 250, with

' Armature Shaft in ground

£2 15 . 0 alloy steel. Mobbed gears in
metal housing. Hoffman ball
thrust. Keyless chuck, }-in.
capacity. Aluminium die cast
handle. Current consumption
175 watts, using In. drill onmild steel. 8 ft. Cab tyre flex with earth wire. Weight 5 lbs.

These drills are British Made and are designed for drilling up to I in. diameter
and are guaranteed under these conditions for six months and are now In
constant use in many factories. Send for illustrated leaflet to :-

CORONA ENGINEERING CO., Leighton Place, Kentish Town, N.W.5
Tele.: GULLIVER 3739

The
STAN LE

RYA:. TRADE MARK

VEST-POCKET
MICROSCOPE
Three magnifications
of 40, 50 and 60
Instantly
available.

The Largest Makers in the World of Surveying
and Drawing Office Equipment,

286 HIGH HOLBORN, LONDON, W.C.I

The "CORONA" Electric Drill
IS INDISPENSABLE TO ALL MECHANICS

PRICE
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SCALE! WORKMANSHIP! FINISH !
That is what you ask for in your
models. That is what you GET with
BASSETT-LOWKE goods.
Here is an example of their latest
Model Railway Accessory, the Upper
Quadrant Signal, which in Real
Railways is now rapidly becoming
standard. The range of model signals
is accurate in every detail, made
from official drawings scaled down to
7 m.m. to the foot. The prices are
very reasonable for hand -made work.
Single Arm Signal, No. 8801/0, Home or
Distant, 7/6. Double Arm Signal, No.
8801a/0 (as Illustration), 9/-.
For Bracket and other Signals send for
Signal Leaflet giving full particulars and
prices. Gantrys and other specially
designed Signals built to order.
This new range is on view at our London
and Manchester Branches. Also send
for Locomotive Leaflet just out.
Get copies of our NEW MODEL

ENGINEERING HANDBOOKS
A.I2. Model Railways and Accessories.
B.12. Model Engines, Castings and Parts.
S.12. Model Ships and Scale Fittings.

Each Section Price 6d. post free.

BASSETT-LOWKE LTD
NORTHAMPTON London : 112 High Holborn, W.C.I

Manchester : 28 Corporation Street
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C.2217;a1.2.1.91,a,

By
E. W. TWINING

MORE ABOUT HISTORIC
LOCOMOTIVES PART III.

This month we deal with a number of fine old locomotives including Stephenson's
famous "Rocket."

5' 0-

2 3 4 S 6 7

Fig. 6.-Stephenson's " Lancashire Witch,'

IT would perhaps be scarcely fitting if,
in running over the early history of the
lototive, no mention were made of

the Mine which ran upon and pulled the
train which opened the first public passen-
ger -carrying railway in the world (in the
year 1825), although it is not proposed to
illustrate it here. This engine was, or rather
is, since it is still in existence and well
preserved, No. 1, named " Locomotion," of
the Stockton and Darlington
Railway.
Locomotion, No. 1, 1825

The engine, when first
built by the Stephensons
at Newcastle, was almost
exactly similar to the
Killingworth locomotive
shown in Fig. 5, except that
it had driving wheels 4 ft.
in diameter and a more
complicated arrangement of
half beams and levers in-
stead of simple slide bars for
securing straight motion for
the piston rods and cross-
heads. This was certainly
not an improvement, but
the abolition of endless
chains between the axles,
running over sprocket
wheels, and the substitution
of coupling rods on crank
pins outside the wheels for
maintaining the cranks and
motion of the cylinders at
right angles was certainly
an advance on the previous
practice and the earlier
engine.

As the centenary of the
S. and D. Railway took
place in 1925, and " Loco-
motion " was freely illus-
trated in the railway and
other Press, besides having
been on exhibition at
Wembley, most of my

readers will be familiar with
its appearance, and will re-
member the form of its four
driving wheels. A I t h ough
these are 4 ft. in diameter and
of cast iron, they are not the
Stephenson original set, but
were placed on the axles and
substituted for the first four
by Timothy Hackworth, who
was appointed as mechanical
engineer to the railway
through the influence of
George Stephenson. Hack -
worth adopted the heavy
webbed form of wheel for all
engines constructed by him.
The original wheels of Loco-
motion were of the open -
spoked pattern, with thin
rims, similar to those shown
in Fig. 5. The cylinders had
a diameter of 9 in. and stroke

8 9 2 ft.
1828. Royal George, 1827

The next engine worthy of note was built
wholly by Timothy Hackworth for the
Darlington Line at the Company's works,
which had by this time, viz. 1827, been
established at Shildon. It was named
" Royal George," and ran upon six wheels,
all coupled by outside rods. There were
two vertical cylinders, 10 in. by 22 in.
external from the boiler, and arranged in an
inverted position to drive downwards on to

crank pins in the rear coupled wheels.
The boiler measured 12 ft. 10 in. long by
4 ft. 5 in. diameter, and had a return
flue.

Hackworth built other engines both
before and after the Royal George, and
he appears to have had ideas which,
had they been put into practice, would
have secured to him the credit of doing
what Robert Stephenson shortly after-
wards did, namely, developed the loco-

motive by big and rapid
strides. Even after the
foundations had been laid

3_ ryc 2.

SCALE OF FEET.'
/2 9 a /, 2.1 4,

and the form which the locomotive assumed
and maintained for the next seventy years
had been evolved by Stephenson, Hack -
worth was content to adhere to antiquated
types, although he was, unquestionably, a
clever engineer.

The Lancashire Witch, 1828
From 1825 to 1828 the Stephensons

had been designing, building and gaining
experience. In the latter year they pro-
duced the " Lancashire Witch," illustrated
in Fig. 6. This engine was at first intended
for the Liverpool and Manchester Railway,
and was known as the Liverpool Travelling
Engine, but it was afterwards, by arrange-
ment, delivered to the Bolton and Leigh
Railway in the year 1828, where it was
christened as above. A number of new
and original ideas appear to have been
tested out in this engine, particularly as
regards the furnace arrangements. Everitu-
ally, however, it had two furnaces side by
side with straight through flues leading
into one chimney which broadened out to
embrace the flues and form a smokebox.

The Lancashire Witch was the first
engine to have outside cylinders, inclined
at an angle, driving directly on to the
wheels, and was in this respect the prototype
which led up to the design of the famous
" Rocket." These cylinders were 9 in.
diameter by 2 ft. stroke. The wheels were
four coupled of 4 ft. 6 in. diameter built cif
wood with wrought -iron tyres shrunk on.
This improvement was found to be far
superior as regards wear to cast-iron
wheels. The boiler had a length of 9 ft.
and diameter 4 ft.

A further noteworthy point in the design
and construction of this engine was an
arrangement for obtaining expansive work-
ing of the steam, and was the first, locomo-
tive in which any attempt was made to
secure this economy. The mechanism
which gave this result was in no way
connected with the valve gear, but operated
semi -rotary valves in the main steam pipes
leading to the cylinders, a timing gear
being arranged to cut off the steam at a

Fig. 7.-" The Rocket,"
6, 7

81 84
LO "21 1829.
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definite point in the stroke of the piston,
which point was variable at the require-
ments of the driver.

The Rocket, 1829
We come next to what is probably the

most famous of all locomotives"-the Rocket,
built by Robert Stephenson, to compete
for the £500 prize offered by the Directors
of the Liverpool and Manchester Railway
Comparry for an engine:which should fulfil

Fig. 9.-Stephenson's Patent
Engine, 1834.

rectangular firebox and multitubular flues.
The firebox was really a separate unit
bolted to the boiler back -tube plate. It
was water -jacketed at the sides and top
only, which jacket was connected to the
boiler at bottom and top by two copper
pipes at each point. The front of the box
below the tubes and the back plate of the
box were both covered or lined with fire-
brick. There were twenty-five flue tubes
of 3 fe in. diameter. The boiler barrel

.-__ -_
5CALL or /WET

/

but although more
than usual was cer-
the accuracy of the
would appear to be
An_ornamental top
on the chimney,
may have been of
possibly, too, the

certain conditions. The trials of the com-
peting engines took place on a straight
and level stretch of the line at Rainhill in
1829.

There were five entries, as follows :-
The Rocket, by Robert Stephenson &

Co.
The Sans Pariel, by Timothy Hack -

worth.
The Novelty, by Braithwaite &

Ericsson.
The Perseverance, by Mr. Burstall.
The Cyclopede, by Mr. Brandreth.

All the machines were steam locomotives
except the last, which was an absurd
contraption worked by a horse.

As everyone knows, the Rocket was the
only engine which complied with all the
requirem ents and performed
i n every way satisfactorily
without break- down. It was
accordingly added to the
locomotive stock of the rail-
way. In its original form, it
is shown in Fig. 7. Here,
as will be"seen, the cylinders,
8 in. diameter by 17 in. stroke,
were inclined, as in ,the Lan-
cashire Witch. The driving
wheels, of wood, had a
diameter of 4 ft. 8fin. The
great advance
made in the
Rocket was in
the design
of the
boiler -the
very first
to have, in
combina-
tion, a

5

measured 5 ft. 11 in. long over the tube
plates, with a diameter of 3 ft. 4 in. The
weight of the engine in working order was
4 tons 3 cwt.

The Rocket did not remain very long in
its original state, for the engines which
followed it from the Stephenson Works
had their cylinders bolted to a frame in a
much lower position ; in fact, they were
placed nearly horizontal, and the Rocket,
within a year, was altered to correspond.
Doubtless this made for much steadier
running. All the engines had much the
same firebox arrangement as that shown
in Fig. 7, and then came a further develop-
ment.

The Northumbrian, 1830
On August 9th, 1830, Stephensons

delivered another engine, the Northum-
brian, in which not only was a cylindrical
smokebox provided, but the firebox in-
augurated the modern type, built into and
forming an integral part of the boiler and
surrounded on all sides with water.

Besides this, the engine had self-con-
tained plate framing, which took up all
the working stresses of the cylinders and
motion. The driving wheels were 5 ft.
diameter and the cylinders 11 in. by 16 in.
It was reported by a contemporary writer
that the chimney and boiler were of copper,

copper
tainly used,
statement
doubtful.
was fitted
and this
copper;
wooden
lagging on
the boiler
was covered
with the
same metal,
polished
bright. A
drawing in
the pos-
session ofRobert

Stephenson indicates that there was sheet -
metal cleading, and this is confirmed by an
etching published in 1831.
The Planet, 1830

Only a few months elapsed after the
construction of the Northumbrian when
another engine was delivered in which still
more startling improvements in design were
made : in fact, at one tremendous bound
the modern locomotive came into being.
On October 4th, 1830, Stephensons put on
the rails of the Liverpool and Manchester
Company the engine named Planet, illus-
trated in Fig. 8.

In this locomotive there was for the first
time embodied in one unit inside cylinders
enclosed in and jacketed by the smokebox
gases, a cranked driving axle and the new
type of Stephenson boiler introduced in the
Northumbrian. Furthermore, the, after-
wards famous, sandwich type of frame was
inaugurated. This frame in the Planet
consisted of no less than six longitudinal
members of timber to which the hornplates,
or axlebox guides, and other bearings were
bolted. The inner four members extended
from the back of the cylinders to the front
of the firebox only, and took up the working
stresses of the machinery. The two outer
ones ran the whole length of the engine,
and formed, with the end cross beams, the
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Fig. 8.-The" Planet," 1830.
SCALE OF FEET
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carriage framing on'.;which the engine
rode. Strong brackets attached to the
boiler and firebox rested upon th-1

(continued on page 492).
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Soldering Light Articles'

0 BTAIN an ordinary paper clip and
attach two short pieces of bar iron
1 x 1 x 2+ in. long to the legs as

shown. Bend one piece of iron at right
angles to enable the clip to be
fixed in a vice either verti-
cally or hori- zontally as

A gadget for holding light articles for soldering

shown. This little gadget is useful for holding
light articles such as spectacle frames,
etc., when soldering. T. W. (Nr. Bristol).
Clamping Delicate Tubing
THIN brass tubing cannot be satisfac-

torily held in a vice without becoming
damaged. Anything but slight pressure-
insufficient to hold it firmly-will crush the
thin walls where the vice -jaws grip, and the
tube will be ruined.

To overcome this difficulty, first place
the tube in a section cut from an old motor
or motor -cycle tyre (of suitable diameter
and about jaw length), place the bead in the
jaws of the vice, as shown, then tighten up.

Pressure is evenly distributed by this
method, and the frail tube held firmly

Holding delicate tubing by means o
an old cycle tyre held in a vice.

ol
THAT HINT OF YOURS

Every reader of PRACTICAL MECHANICS must
have originated some little dodge which would be of
interest to other readers. Why not pass it on to us ?
For every item published on this page we will pay 5s.
Address your envelnoe to "Hint," PRACTICAL
1VIECHANICS,George Newnes Ltd.,8-11 Southampton
Street, W.C. Put your name and address on every
item. Please note that every hint sent in must be

original

enough for threading-or whatever is being
done. F. G. (Ellesmere).
A Developing Rack for Roll Films

AA
BASE of wood about 1 ft. square by

l in. has uprights either end with cross
piece at the top. The uprights are
notched to fit a glass rod (A) from
a towel rack, at several heights so
that different lengths of film may
be developed. The film (C) is
looped over the smooth glass rod
(A), and the two ends are held
together with paper clips (B), so
'the film will hang in the develop-
ing dish (D), and can be pulled
around the glass rod the required
number of times. Two or more
films can easily be handled together
(see sketch).
A Handy Vice

THIS easily -made hand vice is
extremely useful for holding

small articles-especially threaded
rod, which it will hold securely
without damaging the thread. In
small soldering jobs, too, it will
hold the stick of solder or the

A simple developing rack for roll films.

work itself-thus preventing burns.
Obtain an ordinary clothes peg;
remove the points of the prongs
and hollow out the middle of the peg
with a knife or fretsaw.

Now carefully drill a hole through
the prongs, near the end. Push a
4 B.A. round -headed bolt through
this and thread on a 4 B.A. terminal
head.

Screw up the terminal head and
the jaws tighten -up ; unscrew it and
they spring back again. J. G. (Salop).

Two Useful Plating Hints WOOD

AN efficient nickel -plating can be
EBONITEput on brass and copper articles

by boiling them in an aluminium pan with
the following solution : 5 oz. ammonium
chloride, 5 oz. nickel ammonium sulphate,
and 1 pint of water.

Iron and steel articles can also be plated
if 1+ oz. of strong ammonia are added to the
solution. To produce an even plate the

articles should be kept moving, but in
contact with the pan.

All the articles should be cleaned by
dipping them in concentrated nitric acid
and then washing them in running water.
An efficient silver-plating paste can also be
made by using the following solution : mix
I oz. silver chloride, 1+ oz. cream or tartar
and 1+ oz. table salt together, and add
water to form a stiff paste. This mixing
should be done in the dark, as light decom-
poses the silver chloride. Rub on briskly
with a soft cloth. V. K. (Liverpool).

An efficient vice made from a clothes peg.

An Efficient Contact for an Electric Clock

AREADER who has made the electric
clock described in our March issue states

that the clock stopped owing to oxide
forming on the contacts, and the voltage
was not high enough to break it down.
After trying several types of contact he at
last made one similar to that shown in the
sketch. He used a cup of mercury and a
steel contact point which, he states, worked
very satisfactorily. It will also be found
that a 2- or 4-mfd. condenser can be fitted
with advantage across the points as shown.
S.W. (High Wycombe, Bucks.).

T RIGGER
BLOCK

LOCKNUT MERCURY

FINE THREAD FOR ADJUSTING.
THREAD CUT IN METAL BRACKET
OR NUT EITHER SIDE.

Details of the mercury contact for an electric
clock.
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Tzrr

Figs. 1 & 2.-A plan and
side elevation of model fitted
with the engine shown on this

Page.

UNFORTUNATELY,
although we can adopt
the Canard type with

a compressed -air motor, we cannot
without introducing gearing, which
would absorb a lot of power, use
two propellers. In the design for the
machine which is given in Figs. 1 and 2, the
great wing span and the low flying speed,
coupled with a fairly high revolution speed
to the propeller, will render the torque less
effective than it would be were the propeller
larger and used on a short wing span.

Although it has not been thought neces-
sary to give a further design there can be
no question that the best scheme of all
would be just such a model as that shown
in the drawings but fitted with two engines,
one to port and the other to starboard, each
driving its own propeller. Of course, one
of two things would have to be done, either
the air container would have to be made of
larger capacity or else the engines would
need to be. smaller.

Before referring further to the provision
of twin engines and propellers for the
model, it may be as well to give a few
particulars of constructional details of the
machine illustrated in Figs. 1 and 2, a
further view of which is shown in Fig. 3
herewith.

A Cardan Shaft
An examination of the drawings will

show that there is one item introduced
which is rather unusual though by no
means new, this is the use of a cardan
shaft between the engine and the air -
screw. Its introduction is called for
by the fact that the propeller is behind
the main plane, whereas, owing to the
centre of gravity of the whole model
having of necessity to be in front of
the leading edge of the plane, the engine
cannot also be placed at the back, but
must be on, or near,the centre of gravity.
Obviously, if the engine were placed
behind the main plane the centre of
gravity would be moved backwards also.

IA COMPRESSED -

MODEL
When fitting a tractor -tailed aeroplane with a
in protecting the engine and propeller from the
deal with a plane of the Canard type.

The shaft is
formed from a
piece of aluminium
tubing IV in. dia-
meter and IN in.
long, with a slotted
end next to the
propeller shaft.
The slots fit over
a cross -pin, passing
through and fixed
in the steel shaft.
At the engine end
of the cardan shaft
a similar pin passes
through the crank-
shaft, but holes
instead of slots are
provided at the
end to engage with
the pin. These
and other details
of the machine
are sketched in
Fig. 4.
Engine Fixing,

etc.
The engine is

placed so that
the two lower
cylinders saddle
over the con-
tainer on its
centre -line. In
this position it
may be fixed in
several ways, of
which perhaps

the best is a pair of bands encircling the
container and having lugs through which
screws, or nuts and bolts, pass into the
crankcase, or the bands can first be sol-
dered to the crankcase and clipped with
screws underneath the container like the
lagging bands on a locomotive boiler.

In order to allow the propeller to become
disengaged from the cardan shaft and free-
wheel when all air is discharged from the
container, the slots in the propeller end of
the tubular shaft may be formed as a
ratchet. From this ratchet the propeller
will be withdrawn when the engine ceases
to drive it and the propeller will not be
compelled to rotate the engine, so reducing
the head resistance in the glide which will
terminate the flight.

The propeller shaft bearings, of which

two must be provided, are soldered to the
rear end of the container. This arrange-
ment of bracket is shown in Fig. 4.

The ratchet arrangement is here shown.
From the sketch it will be seen that a
sufficient amount of end play must be
provided for the shaft to slide in its bearings
and so disengage the cross -pin in the
propeller shaft from the cardan shaft slots.
Elevator Fixings

The elevator is so fixed that a small range
of adjustment can be made in its angle of
incidence : this by pivoting its leading
edge on the nose of the frame of the machine,
whilst two special ribs cross the plane
underneath. The ends of these are pro-
vided with pins, which drop into holes in
quadrant plates of aluminium fixed to the
frame.

A photograph of the compressed air engine designed and
made by Mr. F. J. Cann which is fitted to the model

plane described.

The struts and longerons of the frame are
fastened together with sockets formed from
thin plate, cut out to shape, bent and
soldered together. These can be of tin, but
copper or brass would be better, and hard
or silver soldering used instead of ordinary
soft solder.

Starting Taps and Air Pipes
One point of importance must be attended

to, namely, to see that air -pipes to each

1,

315"
SCALE

Fig. 3.-Rear
elevation of Canard

1-1 P-0 type.

engine from the container are both of
exactly the same length, same dia-
meter, and both equally free from
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AIR DRIVEN
AEROPLANE
compressed -air engine there is a difficulty
effects of a crash. For that reason we

By E. W. T.

partial closing by soldering or bending.
If the air is not given an equally free pas-
sage to both the engines, one of them will
run faster than the other, develop more
power, and consequently give greater
propeller thrust. One starting -tap should
be used connected to a Y-shaped branch
pipe.

Final Details of the Compressed -air Model
Aeroplane

For the framework of the machine it is
recommended that straight -grained birch
be used, the longerons being made about

in. wide by + in. deep. It is, however,
rather important that the total weight of
the model should not much exceed 24 oz.

The writer considers it only right to
mention here that Mr. Camm found, on
testing the power plant, that with 150 lb.
pressure in the container, the engine drove
a propeller 18 in. diameter by 32 in. pitch,
which gave a static thrust of 17/ oz. This
should be sufficient to fly a model weighing
at least 3 lb. In spite of this, however,
and in order to ensure a safe margin,
it would be best to adhere to the weight
given, namely, 1/ lb.

The best way to go to work to arrive
at this weight will be to get out all the
spars, etc., of the elevator and main
wings, including silk coverings. All
framework members, wheels, axles,
engine fixings, etc., add the propellers,
engine and container, weigh the whole
together ; then, if the 1/ lb. maximum
is found to be exceeded, to commence
planing down the wooden parts and
file or turn away the metal parts,
wherever possible, superfluous material
which can be spared. All vertical, or
approximately vertical,frame members,
should be streamlined in cross-section.

Wheels are of wood, unless it is pre-
ferred that those of pressed aluminium
be used. These wheels can be bought
ready for use quite cheaply.

The type formula for model aero-
planes consists of a letter and numerals
placed in a certain order, to be read
from left to right, in exactly the same
way as that recognised as standard for
describing the wheel arrangement of
railway locomotives. Such a formula
applied to aeroplanes is a means of
saving many words in either a spoken
or type -printed description of a
machine. In the formula a biplane of
the de Havilland Gipsy Moth type
would be written P.O.-2-1, a Puss Moth
P.0-1-1, a two-engined plane, such as
a Handley Page night bomber, would
be P2-0-2-1. The Westland Ptero-
dactyl, which is a tailless machine with-
out a leading elevator, would be O-IP-O,
whilst the Focke Wulf Ente would be
classified as L -P2-1-0.

A Picture in Figures.
The formula really presents a pic-

ture of the machine as viewed from the
left-hand side, in the same way as does
the locomotive formula. This being

the case the first figure, or cypher, indicates
the leading plane, if there be one in front
of the main wings ; the second the main
plane or planes, and the third the tail plane,
again-if there be one. The letter P is the
propeller or propellers, and its place in the
formula indicates the position of the engine
in relation to the planes. Referring to the

Wire Dindiv

Crossbar for Twit?
Propel I cm.

Front Axle
5pri?31r5.1.

(DM

Rubber

Fig. 5.-Arrangement of twin engines and propellers on
1-1-P2-0 type.

de Havilland Gipsy Moth, there is one
propeller `in front', no front elevator, two
main planes and one tail plane. The
Pterodactyl, obviously a monoplane, has no
elevator, no tail and one propeller behind
the main surface. This formula arrange-
ment at once shows, whether a machine is
biplane or monoplane, how many pro-
pellers, and consequently engines it has,
and in short shows exactly the type class to
which a machine belongs.
Model Aeroplane Types

Now the type which is almost universal
in models is the 0.P-1-1, that is to say
the tractor -screw, tailed monoplane, and
yet in model form it is one which possesses
the greatest number of inherent faults.
The reason for this popularity is not far to
seek. It is because it approximates most
nearly in appearance to the majority of
full-size machines. But, and this is the
important point, the conditions governing
models are vastly different from those which
are applicable to pilot -controlled aircraft.

... ..............

Fig. 4.-Details of the
construction for single -
and twin-screw models.

or of theTwin
Engine Fixipp.

ZearAxlefprin_ging.
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ACCUMULATOR CHARGING
Practical Information concerning the Methods of Charging Accumulators from A.C. and D.C. Mains.

THE subject of accumulator charging
is a very interesting one from the
point of view both of the amateur

who wishes to keep his wireless batteries
in good condition, and of the electrician
operating a service station. Although the
principles involved are just the same whether
it is desired to charge a single 2 -volt cell
at 0.5 amp. or to charge half a dozen car
batteries at 8 amperes, the practical details
of the charger are vastly different in the
two cases. In order to cover both classes
of work, it will be best to commence by
dealing with the points of similarity, and
then later on circuits for both kinds of work
can be given, along with information con-
cerning their construction and use.

Charging Voltage and Current
The fundamental point in charging any

type of accumulator is that a supply of
D.C. must be available. This current can
be taken directly from D.C. mains, it can
be generated by means of a suitable dynamo
and motor (electric, gas or petrol, whichever
may be most convenient), or it can be
obtained from an A.C. mains supply via a
transformer and rectifier, or through a
converter. In all cases the charging voltage
(D.C.) must be greater than the nominal
voltage of the accumulators to be dealt
with ; the appropriate voltage is 2.7 per
2 -volt cell. For example, if three 2 -volt
cells are to be charged, a D.C. voltage of
8.1 must be provided. If the voltage were
less than that of the cells on charge (and
their voltage might rise
to something like 2.4
whilst the charging cur-
rent is being applied),
there would be every
chance of the batteries A.C.
and the charging appar-
atus being damaged due
to a " reverse " current
flow being set up.

The next thing to
consider is the charging
current, and this de-
pends principally upon
the ampere -hour capa-
city of the accumulators being treated. It
can be taken as a general rule that the
optimum charging current for average
accumulators in normal condition should
be one -tenth of their ampere -hour capacity.
Thus, when charging 30 -ampere -hour
accumulators the charging current
should be 3 amperes. There is no

TO FUSES
AND

Fig. 5.-Two banks
different rates from

the a

harm in charging at a lower current, but a
higher one may be harmful to the plates.
When a number of batteries are to be
charged together it is unlikely that they will

R

D.C. FuSE.5

C)

To ACCUMULATORS.

FUSES

R. The latter may be an ordinary electric
lamp when the charging current is no more
than 0.5 ampere or so ; when the current is
up to about 1 ampere a carbon filament
lamp can be employed ; for higher currents
still two or more carbon filament lamps can

be joined in parallel, a
special regulator lamp
can be employed, or
the resistance might

Fig. 1.-The simple arrangement required when charging accumulators from a D.C. supply.
all be of the same capacity, and therefore
the charging current should be regulated to
suit the smallest.

Charging from D.C.
When charging from D.C. mains the very

FIRST
BANK

LOW

be one of the wire -wound variety made by
connecting air -spaced coils of Eureka
resistance wire in series. If lamps are to
be used, the current which any particular
one will pass can easily be calculated by
dividing the rated wattage of the lamp by

its marked voltage.
Thus a 100 -watt, 200-
volt lamp will pass
100 divided by 200, or

ampere. The current
could be doubled by
putting two lamps in
parallel, or trebled by
using three in parallel,
and so on.

When there is only a
single 2- or 4 -volt cellFig. 4.-The circuit required when charging two

banks of accumulators at different rates from to be trickle -charged
D.C. (charged at a low rate,

say, up to 0.5 ampere),
it is often possible to charge it from D.C.
simply by wiring it in series with an ordinary
light, electric fire or other device. With such
an arrangement the charging costs nothing,
and the efficiency of the light or appliance
is reduced only very slightly.

Circuits for A.C.
Charging from A.C. is rather a different

matter, due to the fact that a transformer
and rectifier are called for. A suitable
circuit for charging up to three cells
(6 volts) at 2 amperes is given in Fig. 2,
where a metal rectifier is indicated. An
alternative system using a full -wave valve
rectifier is given in Fig. 3, and it will be
seen that this is very similar to the previous
one. Different methods of current regula-
tion are shown in the two circuits, a plain
resistance being indicated in the first
example and a pair of regulator lamps in
the second. As a matter of fact, the two
systems of regulation are interchangeable
and produce the same effect ; that is, they
ensure that the charging current shall
remain reasonably constant irrespective of
the state of charge of the accumulators.
To explain this point more fully, it may be
stated that when an accumulator is well

RESISTANCES

SECOND D.C.
BANK.

HIGH
RESISTANCE

REG./ ATOR LAMPS

of cells can be charged at
an A.C. supply by using
bone circuit.

minimum of apparatus is required, and the
circuit is that shown in Fig. 1. It will be
seen that the mains leads feed the batteries
through two fuses and a resistance marked

METAL RECTIFIER

Fig. 2.-A convenient A.C. charging circuit in which a metal rectifier is employed.
To ACCUMULATORS

HIGHER -CAPACITY
ACCUMULATORS

LOWER -CAPACITY
ACCUMULATORS.
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" down " its internal resistance is com-
paratively high, but after it has been partly
charged the resistance falls off. In con-
sequence of these varying conditions the
charging current-if regulators were not
employed-would be low when the batteries
were first connected, and would gradually
increase as charging progressed. This
would be harmful to the accumulators.

Reducing the Charging Rate
It is obvious that, if a charger is designed

to supply, say, 27 volts to charge ten cells,
the voltage would have to be reduced
when only eight or five cells were in circuit.
One method of reducing the voltage To RISES
is to replace the fixed regulator AND A
resistance by a variable component
or by a series of fixed resistances in series
with tappings between them. This certainly
gives the desired effect, but it is not
economical, since the drain on the A.C.
supply remains constant irrespective of
the number of cells on charge. A much
better method is that illustrated in Figs. 2
and 3, where the secondary winding
of the mains transformer is tapped to
provide varying voltages. The exact
points at which the tappings must be made
depends upon the particular rectifier in
use, but for a metal rectifier such as the
Westinghouse L.T. 6 (maximum output,
9 volts at 2 amperes), and when using the

AC

DOUBLE
SECONDARY

Fig. 6.-An alternative method of charging two banks
of cells from a single full -wave rectifier. The full
output of the rectifier can be obtained by joining the

two negative leads together.

regulator resistance shown in Fig. 2,
tappings should be made at 7.5 and 9 volts,
the whole winding giving 11 volts. When
using a Philips 451 full -wave valve rectifier
(maximum output 8.1 volts, 1.3 amperes)
in the circuit given in Fig. 3, the secondary
winding should supply 16 volts on each
half, and tappings should be taken at about
12 and 9 volts respectively. It will be
found most convenient to arrange a rotary
switch or a series of sockets for changing
from one secondary voltage to another, and
these arrangements are shown in the two
circuits under discussion.

It need scarcely be stated that the two
arrangements considered can be applied
to any required charging voltage and
current by making a suitable choice of
rectifier and transformer. The regulator
lamps or resistance would also have to
be chosen according to the rectifier,
but particulars regarding this point are
always supplied by the makers of the
rectifiers.
Double Output Arrangements

It is very often desirable that one should

have two charging circuits, one to charge
at a higher rate than the other. That
supplying the lower current is used for
small accumulators, or any which have
become slightly sulphated and therefore
require to be given a slow charge ; and the
other is used for larger batteries which are
in normal condition. When charging is
from a D.C. supply, this can be arranged.
quite easily by having two parallel circuits,
as shown in Fig. 4. One of these contains

Fig. 3.-An excellent
A.C. charging circuit
in which regulator
lamps are used to
maintain a uniform charging current, pro-
vision being made to obtain alternative

charging voltages.

a higher value of resistance than the other,
and both resistances can be varied to obtain
exactly the current required.

The method is rather different when the
supply is A.C., but the circuits given in
Figs. 5 and 6 can be used with success.
The former circuit uses two metal rectifiers,
each fed from a separate transformer
winding, and the latter makes use of a full -
wave valve rectifier with similar secondary
windings to those used in the circuit in
Fig. 3. When using metal rectifiers it will
generally be most convenient to have two
of different types, although if both, are of
the same type the D.C. outputs from each
can be connected in series if desired, so as
to obtain twice the charging voltage of one
of them.

In the case of the valve rectifier, there is
a common positive lead and two separate
negatives, but a single charging circuit
which will give an output equivalent to the
maximum rating of the full -wave valve
can be obtained by connecting the two
negative leads together ; the circuit then
becomes identical with that in Fig. 3.

Power transformers suitable for any of
the A.C. circuits described can be bought
ready made from such firms as Messrs.
Heayberd, or they can be made at home
by following the instructions given in
the article on this subject in the January
issue Of PRACTICAL MECHANICS. It is
obviously impossible to give particulars
here because the design of the transformer

must depend entirely upon the type of
rectifier employed, and also upon the
charging voltage and current required.
These latter details will be found on the
makers' instruction sheets, however, so that
all constructional details can eas ly be
worked out by following the methods
outlined in the article above referred to.

There is one point which is worthy of
mention, which is that when using a valve
rectifier it will often prove more convenient
to employ one transformer for supplying
the higher (charging) voltage and another
for the valve filament or heater supply.
By this means it is possible to use smaller
transformer cores, and so to simplify the
constructional work.

Charging H.T. Accumulators
Although transformers are nearly always

required when charging low-tension accu-
mulators from the mains, they can be
dispensed with when dealing with H.T.
accumulators of the type used for wireless
purposes. When these are connected in
series to a total voltage of 120 to 150, they
can be charged from A.C. merely by
inserting a metal rectifier between them
and the mains points. The charging current
will not generally exceed about 200 milli-
amperes, and therefore an ordinary rectifier
of the kind used in larger types of battery
eliminators can be employed. In using
an arrangement such as this great care must
be taken to ensure that adequate insulation
is provided between the accumulators
and earth and a 0.5 -ampere fuse should be
included in each mains lead.

No reference has been made to the use of
convertors and dynamos because the output
will be D.C. and equivalent to a D.C. mains
supply.

should be 3.450 in. On some verniers the
beam is graduated on the reverse side and a
separate scale is marked with datum lines
for inside and outside settings, the fine
adjustment being carried out as before.
Vernier callipers are also to be had, which
read in English on one side and metric on
the reverse side.

Other classes of measuring tools are made
incorporating the vernier principle. Not-
ably these are depth gauges, height gauges
for marking out as with a scribing block
and gear tooth verniers. The depth gauges

THE MICROMETER AND
VERNIER

(Continued from page 464)
need no comment. Height gauges are
similar to the vernier described excepting
that the fixed jaw is attached to a machined
block that holds the beam in a vertical
position in relation to the surface plate.

Attached to the sliding jaw is a scriber of
special design enabling the measurement to
which the tool is set being transferred in the
form of a line to the work.

Gear -tooth verniers are a combination
of two slides working at right angles both
reading off independent scales. On the
one which has jaws like a vernier calliper
is set the required thickness of the tooth at
the pitch line. On the other which is a
depth gauge is set the addendum or the
distance of the pitch line from the outside
of the gear.-W.H.D.
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Fig. 2.-This simple machine, the only
machinery used, rolls the ingot repeat-

edly into thin ribbons.

NOT only does gold itself
defy change, but the methods
of producing it do too !

There has been no material differ-
ence in either the methods or
the tools used, as far back as can
be traced. Like the mason's mallet,
the gold -beater's hammer and the
marble block on which he beats
are not only similar, but in many
cases these apparently primitive
tools have actually been in use by
several generations, to the extent
that dents are worn in the marble
slabs where son, father, and
grandfather have pressed their
left thumbs. The only machinery
used is in the preliminary
preparation of the metal. The gold is first
melted in small crucibles (see Fig. 1) where
it is cast into ingots measuring 6 x 1 in.,
and in. thick. These ingots are passed
through rollers as many times, and with as
many increases of pressure, as turn them
into golden ribbons just 11 in. wide, and a
" thou." thiok. This is the only part in
which machinery, and that of a simple kind,
is used, as shown in Fig. 2. This gold
ribbon is then cut with scissors into inch
squares, when they are ready for beating by
hand.

Each little inch square of gold, a thou-
sandth part of an inch in thickness, has now
to be beaten, by hand, until it is exactly
200 times as thin, sometimes even thinner
than that, and still it must not have any
pinholes, cracks, or other faults to spoil the
appearance and durability of the gold -leaf
when applied to all its various decorative
purposes, architectural or commercial. The
hammer never touches the gold itself. The
latter is always placed between sheets
of vellum or in the last stage of " gold -
beaters' skin." A sort of pack of little square

GOLD -BEATING
By DAVID CHARLES

There is a peculiar appeal about the ancient craft of gold -beating, quite
different from that of most handicrafts. First, the character of the product-
a metal foil of extraordinary and almost unbelievable thinness, considering
that it is an everyday commercial product, yet one that preserves its
durability where even stone and bronze decay ! Gilding done by Egyptians

4,000 years ago is still perfect !

skins and gold in alternate
layers is made, the skins
4 or 5 in. square, the bits
of gold in the centre of
each skin being 1 in.
square. When the pack
has been beaten for some
time, the gold, as it gets
thinner, spreads to the
edges of the skin. The
gold foil is then cut into
inch squares again, and
the process is repeated.
Once more the thinning
foil reaches the outside of
the pack. Still again each
single foil is cut into
quarters, again sand-
wiched between skins, and

Fig. 3.-The hammer in use' to -day -is often
centuries old, being handed down from father
to son. The vellum " bands!' for the
" mould" of skins shown here is over 100
years old, and the " waggon" and wooden

pincers are of very, ancient design.

again beaten till it reaches
the edges of the pack.
That, roughly speaking, is
the process of gold -
beating.

Technical Points
Actually there are sev-

eral extremely -technical
points involved in these
stages, both as regards
the number of layers, the
character of the skins, the
weight of the hammer,
and the length of time for
which the pack is beaten.
As it is of the highest
importance that no one
layer should slide about,
and as in any case it
would be impossible to
keep a pack in perfect
shape while beating, a
pair of vellum bands are
used to hold the sheets
together, as shown in

Fig. 3. Old legal parchments are used
for this and for other purposes, and it is
astounding to realise the amount of beating
with a heavy steel hammer that this and the
inner skins will stand. The gold itself has to
stand the three successive beatings, totalling
about eight hours' continuous hammering.
But the skins,- some of them costing almost
as much as the gold itself, are used over and
over again, for great numbers of ham-
merings. Here are some curious facts
concerning the pack of valuable little- skins
between which the gold is placed for beating.
In the first stage the pack consists of 200
layers of parchment, and is called a " cutch."
After half -an -hour's beating with a 20 -lb.
hammer, the 200 layers of gold, cut into
quarters, become 800, and these are laid
alternately between rather stronger skins.

This time the pack is called a
" shoder." In the third stage 1,000
sheets at once are beaten. In this case
the skins are very thin and smooth.
They are each actually less than a
thousandth of an inch in thickness,
and are of perfect smoothness. This
pack is called a " mould." Why these
names probably no one knows, but
they serve to distinguish the stages of
beating. The " shoder " is beaten
for two hours with a 12-1b. hammer.
But the " mould," although beaten

Continued an page 4861.

Fig. I. Gold is prepared by melting it, in small crucibles, into ingots.

www.americanradiohistory.com



July, 1934 PRACTICAL MECHANICS 481

Fig. 6.-Details
of the layout for
the production
of spark spectra.

EXPERIMENTS WITH AN
INDUCTION COIL

LEYDEN JARS
IN PARALLEL

T0 commence you should ascertain the
approximate voltage generated by the
coil, and to do this place fine -pointed

knitting needles in the secondary terminals
of the coil and adjust for the maximum
spark. The following table gives the
voltages corresponding to the gap distances.
These must be regarded as only very
approximate, as the atmospheric humidity,
temperature and pressure have a con-
siderable effect on the spark :-

VOLTAGES FOR SPARK GAYS IN INCHES

Voltage Gap

30,000 1 in.
50,000 2 in.
63,000 3 in.
75,000 4 in.

100,000 6 in.
122,000 8 in.
170,000 12 in.

To increase the spark place two wires
from the coil on a glass sheet with the ends
about 10 in. apart. Start the coil and

breathe on the glass.
Large multi - branched
sparks will pass, running

all over
the sheet.
Another
method of
increasing
the spark

_ is to warm
the air in the gap
with a Bunsen or
candle flame.
Before warming
observe the red-
dish -blue g 1 o w,
known as the
brush discharge,
at the tips of the
wire. Similar
experiments may
be performed by
pasting a sheet
of tin -foil on a
glass slab and
cutting a design
on it, separating
the foil into many

narrow strips.
2.-The electric "umbrella." If wires are

METAL DISC

Fig.

THIN TISSUE
PAPER STRIPS
GLUED ROUND
EDGE OF DISC

This article deals with experiments which do not
require any elaborate apparatus except the coil and
batteries. Some of the experiments require only a
single 2 -volt cell, while others need a 12 -volt car battery
for their successful operation.

6 VOLT BATTERY
CONNECTED

ACROSS PRIMARY

connected from the coil to points about
10 in. apart, sparks will pass, illuminating
the design.

The electrical wind, so noticeable with a
Wimshurst, is quite apparent if the coil is
worked from a 12 -volt battery ; place only
one needle in the coil with the point beyond
the coil and earth
the other termi-
nal, switch on
and hold a small
candle flame

4'

WIRE INSERTED PINTO
.."` EACH END OF TUBE

U -SHAPED GLASS TUBE
9" LONG

Fig. 3.-
A capil-
lary tube
for passing

a spark.

just below the point ; observe that the tip
of the flame blows away from the needle.

If various substances, such as dry salt,
soil or sugar, are sprinkled on a glass plate
and the wires set about 2 in. apart the
spark will pass, giving a very marked and
brilliant effect, the material appearing to
glow and burn, although no actual com-
bustion takes place.

LEADS FROM SPARK COIL

SHEET OF METAL

SHEET OF GLASS

Igniting Petrol, Gunpowder, etc.
The coil may be used to ignite petrol,

methylated spirits, gunpowder, etc., by
adjusting the spark to about * in. Place a
small piece of cotton -wool soaked in the
spirit over the gap, switch on, and it will
ignite almost immediately. The experi-
ment may be repeated, using gunpowder,
but be careful to keep the hands and face
clear, as sometimes the experiment is
rather violent, the substance blowing up
rather than burning. Fireworks may be
set off at a considerable distance from the
coil by soaking the touch paper with petrol
and igniting it with a spark, using fine
wires run from the coil. Keep the wires off
the ground by supporting them in hedges,
etc.

The spark may be photographed in a
very simple manner. Place a piece of gas-
light paper on a sheet of glass and arrange
the wires for a spark to pass. This must be
done in a dark room ; that is, one in which
the main lights are off. Fire -light, etc., will
not affect the paper. Switch on just long
enough for one spark to pass, remove the
paper, and develop and fix in the usual
way. Several sparks may be taken on the
same sheet of paper. They are not true
photographs and appear as a black line on
a white ground, but they illustrate the
various types of discharge as well as a
photograph.

Objects may be spark photographed by
a method similar to the above, the results
being rather interesting, as they are so very
like the objects used. The sparkgraphs, as
we will call them, are made in the following
way :-Use a 4 -volt battery in the primary.
Place a large sheet of metal on the bench ;
on it place a sheet of glass. Lay a piece of
gas -light paper on the glass, and on this
place some metal object, as a key or coil.
Connect wires to the object and the plate
and let the spark pass for twenty seconds.
During this operation screen the paper from
the light of the interrupter. The operation
is shown in Fig. 1.

An Electric Umbrella
A rather startling effect may be produced

by means of an electric umbrella. Solder

OBJECT TO BE
PHOTOGRAPHED

GASLIGHT PAPER

Fig. 1.-The layout for the
apparatus for making spark -

graphs,
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a stout copper wire to the centre of a metal
disc about in, in diameter and support
in the cork of a bottle. Cut strips 116- in.
wide from very thin tissue paper ; glue
them to the metal cap and bend them so
that they hang vertically. Connect one
wire to the copper and earth the other ;

Fig. 5.-How the wheel is laid out.

switch on, and notice that the strips all fly
out into a horizontal position.

A spark may be made to pass down a
narrow glass tube of much greater length
than the normal gap. The effect may be
increased by blowing down the tube.
Take a 9 -in. length of thermometer tubing
and bend it to any desired shape, keeping
the ends about 4 in. apart. Push a wire
from the coil in. down the end and switch
on. The effect is similar to a vacuum
tube (Fig. 3).

A substitute for Geisler tubes takes the

PRACTICAL MECHANICS

form of a collection of vacuum lamps.
These may be of all types, from motor car
to mains sizes and tubular, festoon and
plain bulb. Some lamps when not burnt
out will light in an almost normal manner
if the wires are presented to the correct
contacts. A bulb will glow if held in the
hand with the metal cap touching one
terminal of the coil ; several lamps may be
connected in series by cementing a metal
cap to the tip of the glass and connecting
it to the cap of the next. Old wireless
valves are very effective and should be
used in a holder mounted on a block of
wood. There is a form of tubular lamp on
the market used for shop -window lighting
made up to 14 in. long. They make excel-
lent tubes when burnt out.

The principle of the horn type of arrester
may be demonstrated by bending two
stout wires as shown. On starting the coil
sparks will pass and rise up, until the
distance becomes too great and they blow
out. This arrangement is used on some
power lines to protect the plant from sudden
voltage surges due to atmospheric elec-
tricity. The arc formed automatically
blows itself out (see Fig. 4).

The output of the coil may be measured
by a milliammeter of either the direct or
alternating type, and the polarity may also
be determined by using the same instrument.
Do not short the coil through the meter,
but connect a spark gap or tube in series.

The electrical wheel may be shown by
cutting a wheel as shown and balancing it
on a needle point connected to one ter-
minal of the coil. Switch on and note that
the wheel rotates quite merrily. It is
necessary to make the wheel of silver paper
and balance it correctly. Before cutting
out wheel accurately with geo-
metrical instruments (Fig. 5).

July, 1934

The coil is very useful for the production
of spark spectra. A condenser of two or
three Leyden jars is connected across the
gap which has for electrodes the metals to
be tested held in suitable clamps. The gap
should be about I in., and a 6 -volt battery
should be used in the primary. The spark
must appear more as an arc and should be
hot and flaming (see Fig. 6).

To charge a Leyden jar from the coil
connect it in series with a spark gap and
allow sparks to pass. Alternatively, earth
one terminal of the coil, connect the other
to the knob of the jar and hold the outer
casing in the hand. On discharging observe
the white and noisy spark, unlike the normal
coil discharge.

Fig. 4.-A horn type of arrester can be made quite
easily as shown.

It may be mentioned here that for these
experiments everything should be perfectly
dry, and to obtain the most spectacular
effects work the coil in a dark room. Be
careful when giving and taking shocks,
especially when discharging Leyden jars.
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.Showing the model speed boat under way.

pOWER-DRIVEN 'Thiodel boats are
usually flat at the bottom, and it is
therefore easier to build up the hull

than to carve it out of a solid piece of wood,
as is frequently done for the sailing yachts.

The hull may be made from any straight -
grained wood, but if it is preferred to chip
it out from the solid, a hard close -grained
wood, such as teak, mahogany, oak or
elm, should be used. Obtain a board equal
in thickness to the total depth of the hull
to avoid a fair amount of planing.

The hull shown in Fig. 1 is particularly
easy to construct, for in the case of every
joint, except the bow, the wood can be
trimmed to its final shape after the joint is
made.

Mahogany is recommended as the most
suitable wood. Cut out the bottom to the
shape shown in Fig. 1 from a piece of wood
2 ft. 1 in. long by 44 in. wide by in. thick
Mark out the straight lines first to the
dimensions given, then draw a long, smooth
curve touching the straight lines tangenti-
ally, taking care that the two sides are
quite symmetrical about the centre line.
The Watertight Compartment

Fix the blocks at the stem and stern, also
the bulkhead, the object of the latter being
to form a watertight compartment to
prevent the boat from sinking should it
become flooded as the result of a collision
or any other cause. All three pieces of
wood should be attached by brass screws
put in from underneath, -and a little white
lead painted on to the surface of the wood
before fixing. These pieces of wood should
all be bigger than required, so that they
project beyond the bottom of the boat,
and trimmed off quite flush after they are
fixed. In the case of the stem and stern
blocks, the grain should run along the length
of the boat, but the grain in the bulkhead
should run across the boat. A hole
should be drilled in the bulkhead to
accommodate an ordinary small bottle
cork ; by removing the cork the compart-
ment can be drained of water if it should
happen to spring a leak. It is easier to
drill this hole before the bulkhead is fixed ;
arrange it near the top and to one side, so
that it will be reasonably accessible after
the boiler is fitted into position.

Method of fixing the Sides of the Boat
The sides of the boat are of maho-

gany fretwood, and should be 2 ft. 4 in. long
and a little over 34 in. wide, to allow for
trimming after they are fitted. Don't be
tempted to use three-ply wood on the
grounds of economy, for the glue will soften
in water (even when the wood is painted)
and the hull will be ruined.

Start fixing the sides at the
front end and fit the two
pieces together very neatly,
as shown in Fig. 2 ; a sharp
paring chisel is the best tool
to do this with. Screw the
sides on to the stem block
with small brass screws after
applying white lead to pre-
vent water from soaking in
at the joint. After fixing

pieces firmly to the stern, pull the
ends together against the stern block

and bind
them tem-
porarily with
string. Now
screw the

; sides to the
bottom with

-A-, fine brass
screws about
2 in. apart

coo °Fp Knopf ENDS and put a few
Fig. 4.-Cut through the whole boat extra screws
at an angle as shown to form the into the bulk -

flat stem. head and the
stern block ;

all joints in the hull should be made with
white lead. Keep the screws rather nearer

to the top surface of the
floor of the boat so as to
give as much room as
possible for rounding off the
outside corner. The sides,
when fitted, should project
a little below the bottom
of the boat. This projection
should now be planed off
smooth and the corners
rounded off (Fig. 3).

Now with a fine tenon
saw cut through the whole boat at an angle,
as shown in Fig. 4, to form the flat stern.

both
back

A POWER -DRIVEN
SPEED BOAT

Although this is a steam -driven boat it lends Itself equally well
to an electric drive. Many suitable motors are listed by the

principal model engineers.

STERN CLOCK

Fig. 3.-The sides
when fitted should
have their corners
rounded off as
shown.

Fig. 2.-How the two sides are joined together.

This form of stern is easy to make
presents quite a smart appearance ;
bow, however,
should be
rounded off as -f-
much as possibleat the foot '^
(Fig. 2).

The top edge
of the sides-
together with 9

the stem and
stern blocks and 2bulkhead-,
should now be
trimmed down
until the boat 17514, ILLO4R

is 34 in. deep at

and
the

the bow, tapering down from the bulkhead
to 2 in. deep at the stern (outside measure-
ments).

The Front Compartment
This may either be covered in with a

flat deck, which may be made of wood, or a
curved spray hood, which is best made of
sheet aluminium. The flat deck is, of
course, easier to make, but the spray hood
looks smarter and more " racy."

If you decide on a flat deck, this is simply
a piece of -in. wood screwed on with a
white lead joint. Pine looks well for the
deck instead of mahogany, and " planking "
can be ruled on with a hard pencil.

If, however, you prefer the spray hood,
the bulkhead must project above the sides
of the hull about in., and the top edge
should be shaped to the curve of the hood,
which should be made of sheet aluminium
about 22 gauge. The shape of the hood is
as shown in Fig. 5, but dimensions are not
given, as it is best made to fit on the job.
Screw down into position with small
round -head brass screws about 14 in. apart
and make the joint watertight with frayed
string which has been liberally anointed
with white lead.

Painting the Hull
The' hull is now ready for painting, in

fact, the inside should be painted and
allowed to dry before decking in the water-
tight compartment. Ordinary oil paint
will be quite suitable for the inside, but a
good enamel should be used outside.
Cellulose enamel gives quite a good finish
and stands sea water very well. The final
coat of paint should be given after the aft
deck, rudder and machinery are fitted.
Almost any engine and boiler will do that
can be got into the hull.

The Engine
Whatever engine is chosen, it should be

placed, together with the boiler, in the hull
while the latter is floating in a bath of
water ; by doing this you can find the best
position for the machinery to make the
boat trim nicely in the water. Mark out
the positions for both engine and boiler,
making sure that enough room is provided
to allow the lamp to be inserted under the
boiler ; it is rather annoying when every-
thing is ready for a trial run and you find
the lamp won't go in. Arrange a piece of
sheet asbestos under the boiler casing before
screwing the boiler down. It is a good plan,

/OR AAAAA KOLLO
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PLAN OF BOTTOM PLANK ONLY

Fig. 1.-Details GI the bottom and sides.
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too, to stand a bit of the same material on
edge between the boiler and the sides of the
boat, also the bulkhead. There is no need
to fix it, for it will protect the wood more
effectively if the air can get at both sides.

Keep the weighty parts as low as possible
and tilt the top of the engine backwards so
that the centre line of the crankshaft, when
continued, runs through the bottom of the
boat so as to come out about 44 in. from
the stern. The engine should then be
screwed down, after which the hole for the

Iosmon OF litakIfEAD

I

Fig. 5.-The shape of the hood.

propeller shaft tube may be drilled. This is a
rather awkward job to do with an ordinary
drill, but it is quite easy if the drill shank
is ground square and forced into a piece of
tube about 4 in. long so as to lengthen the
drill. Cut a groove with a small gauge on
the underside of the hull, 44 in. from the
stern, to provide a start for the drill, and
then get an assistant to watch the drill
while you make the hole, so as to make sure
that the drill does not wander off its
appointed path. The hole should be 4 in.
diameter.

The Tubing for the Propeller Shaft
The tubing for the propeller shaft should

be brass, + in. outside diameter by about
4 in. long, and the shaft itself should be of
brass rod, h in. diameter by about 7 in.
long, the exact length being determined on
the job. The inside of the tube should be
about in. diameter, and to provide
bearings for the shaft fill up one end of the
tube with solder for a length of about 4 in.
and drill out the plug of solder with a h -in.
drill to fit the shaft, the other end of the
tube should then be treated in a similar
manner ; if you try to put the second plug
of solder in before drilling the first one, you
will find the air pressure inside the hot tube
introduces difficulties.

The solder provides an effective white
metal bearing in which the shaft will run
with less friction than if it fitted the tube
along its whole length. A little white lead
should be introduced into the hole in the
bottom of the boat before the tube is pushed
into place. The tube, must, of course, fit
tightly into the hull.

The engine shaft should be coupled to the
propeller shaft by means of a piece of
closely wound spiral spring, which fits
tightly on the end of each shaft, allowing
about / in. between the two shafts ; if both
shafts are not the same size, file down the
larger one at the end. This coupling
provides a certain amount of flexibility,
but the two shafts should be aligned as
truly as possible so as to avoid loss of power.
The spring should be fixed to the shaft with
a spot of solder if it shows any tendency to
slip.

The Propeller Blades
The propeller blades are cut out of one

flat piece of brass and soldered on to the
face of a Meccano collar ; the collar, being
provided with a grub screw, forms a ready
means of fixing the propeller to its shaft.
Make the propeller 14 in. diameter with
two blades, and bend the blades to suit the
rotation of the engine. The angle to which
the blades are bent determines the pitch of
the propeller. This should be adjusted to
give the best result when the engine is
running. The pitch will make a lot of
difference to the speed at which the engine
runs, and the blades should not be bent so
far as to make the engine labour, or it will
not develop its full power. You can, if you
prefer it, buy a propeller with shaft and
tubing from the principal model engineering
stores.'

The decking over the stern can now be
fixed ; it is simply a piece of lac in. fretwood
(not three-ply, of course). Although not
shown on the drawing, you can make a
second watertight compartment under the
deck with advantage.

The rudder is made as shown in Fig. 6,
the spindle being a piece of the same
material as the propeller shaft. A washer
should be placed between the rudder and
the bottom of the boat. The tiller is made
from a similar collar to that for the pro-
peller, the tiller handle being soldered on.
A -in. hole is to be drilled in the stern
block for the rudder spindle, which should
be a tight fit. If the rudder turns too
easily, the spindle should be tinned with a
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soldering iron, leaving on a liberal coating
of solder.

The steam -pipe connections will, of
course, be obvious, while the exhaust
should lead out overboard to one side. It
is an advantage to " lag " the steam -pipe
where it is exposed by binding it round with
asbestos string ; lagging the cylinder is also
good practice if it can be managed, but it is
usually a difficult matter. Good lubrica-
tion makes a lot of difference to a small
engine, so keep it well oiled, also the
propeller shaft bearings. The cylinder may
be oiled by putting oil in the exhaust pipe
and turning the engine backwards.

Electric Speed Boats
This boat lends itself equally well to an

electric drive. Many suitable motors are
listed by the principal model engineers for
this class of model, while dry batteries and
accumulators are also available. The
instructions given above regarding pro-
peller, couplings, etc., are equally applicable
to an electric motor. Electric launches are
very convenient and clean, but generally
look less imposing than a steam -driven
model, though a dummy boiler-to house
the battery-fitted with a good funnel, will
overcome this matter of appearance.

SOLOIRED

Fig. 6.-Details of the rudder.

Another alternative method of propulsion
is clockwork. This may be fitted under a
dummy boiler casing and has a vertical
spindle for winding, which could be
arranged under the funnel.

UPPER -QUADRANT SIGNALS

HERE is something new for your model
railways 1 A range of Upper-Quad-
tant Signals made by Bassett-Lowke

Ltd., the well-known model -makers of
Northampton. These were first shown at
the Model Railway Exhibition, where they
were so enthusiastically received by lovers of
accuracy and detail in their model railways
that the makers have decided to make a
full range, including superdetail models
with ladder, platform and wired to light up.
The range comprises single arm signal,
either home or distant ; double -arm signal,
home and distant on one post ; and two -
arm bracket signal, home or distant.

As these signals are hand -made from
official drawings, any pattern of signal
gantry can be made for model railway
owners, providing a rough sketch giving
number and position of the arms is sent,
together with the main dimensions. The
signals are built to a scale of 7 mm. to the
foot, and would be a welcome addition to
any Gauge " 0 " railway. A range of Upper -Quadrant Signals made by Messrs. Bassett-Lotoke.
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Fig. 1.-Details of the apparatus for carrying out
the experiments described in this article.

THE apparatus shown in Fig. 1 con-
sists of two shilling gyroscopic tops.
One screw end on each gyro is soldered

into the end of a piece of brass tubing,
through the middle of which a hole is
drilled and the gyros and rod turn in a
vertical plane on a horizontal spindle which
passes through this hole. This spindle is
mounted on a U-shaped piece of brass, and
to this is fixed a piece of steel forming a
vertical spindle, as shown in Fig. 2. The
steel spindle, which is vertical, turns freely
in a piece of brass tubing fixed in the wooden
pillar of the apparatus, thus making a
universal joint for the gyros and brass rod
part of the apparatus. The central vertical
pillar is merely a piece of broomstick let
into a block of wood, glued and nailed on
to a piece of three-ply wood 10 in. in dia-
meter. The height of the wooden pillar is
13i in., and the length of the brass rod is
nearly 16 in. A paper clip, which acts
as a weight, is attached to the brass rod
and by shifting it the apparatus can be
made to balance or have a tendency to fall
on either side. Since both gyros are used for
only one experiment it is sufficient to
mount one gyro for all the others, and fix
on a weight to balance the gyro, when the
clip is near the centre of either side of the
rod.

Experiments 1 and 2
Spin one of the gyros so that it turns

clockwise as seen from the centre and move
the clip, thus making one end descend.
Release the rod when it is in a horizontal
position, and without being pushed it will
turn round in an anti -clockwise direction
as seen from above.

If given a horizontal push with a T
square as shown in Fig. 1, the clip having
been shifted so as to make the rod and
gyros balance, it will dip down.
Further Experiments

Repeat experiments 1 and 2, but with
the gyro spinning in the opposite direc-
tions. Notice carefully what happens.

Spin the gyro, the brass rod and gyros
being balanced, and give the arm (1) a
vertical push down (not a hard one),
(2) a vertical push upwards. Note in
which direction the arm and gyros move.
You will be struck by the crab -like action
of the gyro in these experiments. A
moderate rate of spin is all that is neces-
sary.

Experiment 3
Spin the gyro, rather harder this time,

and grasp the apparatus by the brass
bracket at the top of the wooden pillar
and by the wooden pillar as well ; you do

FURTHER EXPERIMENTS
WITH GYROSCOPES

The apparatus described in this article costs about half a crown to
make, and with it can be performed nearly all the experiments which
are generally carried out with what is known as a compound gyroscope

costing several pounds.

the former to prevent the steel spindle
(Fig. 2) from rotating and the latter to
raise the entire apparatus from the table.
Stretch out your arm and turn round,
first in one direction, noting carefully that
every time you reverse your rotation the
arm carrying the gyros swings over in a
vertical plane as far as it can go, and that
it will do this, or tend to do so, no matter

how slow-
ly you
may try
to reverse
your rota -

SPINDLE STEEL. SPINDLE
tion. Note
carefully
in which
direction
the gyro
is rotat-
ing and
you will

BPASS TUBING

PIN POINT

Fig. 2.-How the spindle is mounted
on a U-shaped piece of brass.

find in these ex-
periments that the
gyro is always quite
consistent, and that
the following rules
apply in every
case :

(1) The direction E
in which the gyros-
copic axis sets itself
is such as to put
itself in better agree-
ment with the axis
about which it is
rotated, (2) and the
tendency of the
gyroscope is to set
its spin in the same
direction as that in
which it is rotated.

Now the earth is
a rotating body, Fig. 3.-Showing a com-

and we thus see pound gyroscope.

that all rotating bodies, flywheels and
others must all have a tendency to turn
themselves towards the pole star and set
their rotational axes parallel to that of
the rotating earth
on which they
themselves rotate.

Experiment 4
Spin the gyro

briskly and, grasp-
ing the wooden
pillar in one hand,
arm outstretched,
set the rod (bal-
anced) so that it
points at some dis-
tinct object in the
room, and turn
round completely
several times, and
you will find at the
end of your gyra-
tions, if you stop in
the same position
you started from,
that the carrying rod and gyros still point
at the object, the objection that the gyro
disc has to change its plane of rotation

being sufficient to overcome the friction at
the constraints of the universal joint.

Experiment 5
As a final experiment with this apparatus

(provided you have two gyros, as in Fig. 1)
spin both gyroscopes as follows : Wind up
both in the same direction, using the same
length of string for each gyro, spin one after
the other as quickly as possible and give as
near as you can the same pull in both
cases. You will find that all gyroscopic
action has disappeared, one gyro cancelling
the effect of the other.

The Compound Gyroscope
Fig. 3 is an illustration of a standard com-

pound gyroscope. G is the heavily -rimmed
rotating disc turned up absolutely true and
balanced ; I is the inner ring, containing
the pivots or bearings on which G rotates;
K is the outer ring, in which are fixed the
pivots E and E, which have binding screws
attached to them so that the inner ring H
can be clamped in any position if desired.
P is a vertical spindle on which the whole
apparatus so far described can turn, and
H is a clamping screw by which this turning
or rotating movement can if
desired. Now if you screw H up so as to
prevent P turning and spin the gyro and
perform experiment 3, FF will turn a half
somersault every time you reverse, setting
FF vertical, which remains so as long as
you continue turning in the same direc-
tion, but the two F's will at once reverse
their positions as soon as you reverse.

By hanging weights on either end marked
F you can repeat the earlier experiments
described above, the gyro obeying the
same laws as those shown in Fig. 1. Having
spun the gyro (EE and H unclamped), give
the ring a smart light blow ; the whole
apparatus will quiver like a jelly.

How the Gyroscope Steers a Torpedo
It will be seen from experiment 3 that

when a gyroscope is arranged about a
ST

Fig. 4.-A sectional view
of gyro compass.
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Things are happening to -day
which vitally affect you !

If you are about r8, perhaps yon 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 43 face
similar problems, in one form or another.

The most valuable employment security
to -day is the security a man creates for
himself-in himself ! 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 43 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.
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INTERNATIONAL CORRESPONDENCE SOHOOLS,
LTD.,
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universal joint so as to have three directions
of movement and is spun, it will continue to
point in the same direction in which it was
pointed originally, so long as the spin is main-
tained. Originally the apparatus was used for
torpedoes and worked as follows (now it is
practically all done by electricity, but the
principle is the same). When the torpedo
passed through the firing 'tube a projecting
trigger caught against a bolt in the tube
and released the steel spring which spun
the gyro. Suitable mechanism was pro-
vided, by means of which the gyro axis
pointed in the correct direction when spin
commenced. Whilst travelling through
the water it still continues to point in this
same direction. Any duration of the
torpedo only changed the position of the
torpedo relative to the gyro axis or vice
versa.

Fitted into the torpedo in such a position
as to be affected by the changes were two
valves connected with a compressed -air
reservoir, by means of which the torpedo's
screws were driven. Normally, both valves
were shut, but when the torpedo swerved
one way or the other one valve was opened,
with the result that air was admitted into
a cylinder in such a way as in one case to
move a lever which actuated a vertical
rudder so that when the torpedo swerved
to starbbard the rudder steered to port and
vice versa.

The real path was then not a perfectly
straight one, but a zigzag a foot or so
broad.

And lastly a few words about the gyro
compass now employed to steer all the
largest and best ships and many others,
which is probably
the most successful
practical applica-
tion of the gyros-
cope (see Figs. 4
and 5).

It is mounted
(see Fig. 4) in such
a way that if the
gyro disc were not
spinning and the
system were dis-
turbed and then
left alone, it would
swing back to its
original posi t ion
with its axis hori-
zontal. Fig. 4 is
a vertical section
through the appar-
atus ; B is the case
carrying the gyro
bearings and is sup-
ported by a vertical
spindle ST below
the float S. This
float consists of a Fig. 5.-The complete gyro

compass.circular hollow
metal ring attached to a dome -shaped upper
part. K is a circular bowl full of mercury in
which the metal ring, etc., floats. R is the
compass card rigidly attached to the system.
The gyro axle is under the north and south
line of the card. G is a projecting glass
cover, and any tilting of the system is shown
by means of a spirit -level suitably mounted.
The containing bowl is fitted on gimbals
in the usual manner, special means being
adopted, in the manner in which the outer
ring is mounted in the binnacle case, to
protect it from all outside shocks as far as
possible. The gyro compass is therefore
really a liquid compass, in which a rapidly
revolving gyroscope, axis pointing N. and
S., replaces the ordinary magnetic compass,
pointing truly N. and S. The gyro is
electrically driven at the respectable speed
of 20.000 revolutions a minute. At this
speed the stress on the rim is 10 tons per

square inch. The normal speed of the rim of
the gyro is 340 miles an hour, quite a fair
speed, even in these fast days. No less than
95 per cent. of the energy of the spinning
gyro is absorbed in air friction. Special
means are adopted for damping out the
swinging motion of the system ; this was one
of the greatest difficulties that had to be over-
come. Actually, use was made of the air
carried round by the gyro to accomplish this.

The gyro compass is marvellously
accurate; under favourable conditions an
accuracy of 1 degree in either direction
can be reckoned on; under unfavourable
conditions an error of 2 degrees in either
direction may occur. It is entirely free
from lag, and its directive force N. and S.
is fifteen times greater than that of the
magnetic compass.

r

GOLD BEATING
(Continued from page 480.)

with only an 8 -lb. hammer (a far too
heavy tool still for most people !) has to
stand five hours of pounding.

The great " snag " in the process of gold -
slogging, quite apart from the great and
necessary individual skill of the worker in
obtaining a perfectly even foil, of course, is
the fact that the leaves of the " mould "
have to be perfectly dried between succes-
sive lots of beating. How any moisture can
get in between those damp-proof layers in
spite of the continuous pounding they
receive, beats the ordinary intellect. The
fact remains that it can, and does. And
if it does, the foil will stick to the skin,
have to be scraped off each one of the
1,000 one by one, re -melted, and the seven
or eight hours of skilled work will have been
wasted. For this reason the mould, im-
mediately before use, is placed in a little
heated press. On taking the pack out of
the press, each one of the 1,000 sheets of
skin has to be lifted, for the steam to
escape, before it can get cold and condense
again into surface moisture. This is indeed
a performance of skill, and as the escaping
moisture is invisible the worker has recourse
to another sense than sight. Fortunately
the heated skins give a peculiar and
characteristic smell to the escaping steam,
and his nose is as important as his rapidly
moving fingers to the workman at this
stage. When dry, each single sheet of the
" mould " is dusted over with French chalk,
to cause the foil, as it spreads in the course of
beating, to slide sweetly, and nothing but a
genuine hare's foot is ever used for the
purpose of brushing on this powder.

After beating, the gold leaf is cut,
usually into small squares, and placed
between the leaves of a little paper booklet.

The tools used in cutting, and in handling
subsequently, like those used in beating,
are in close resemblance to those used
hundreds, possibly thousands, of years ago.
The cutting tool is called a " waggon."
This carries two sharp parallel wooden
reeds, with which the roughly shaped foil,
as it leaves the mould, is cut first one way,
and then across, to produce a square. This
cutting operation is performed by girls on a
leather cushion, on to which the foil is
lifted from the " mould " by means of
boxwood tweezers, reminiscent of chop-
sticks, and it is spread flat by the aid of a
gentle breath. The foil is so thin that a
single ounce of gold, if laid out flat,
will cover 200 sq. ft., or the floor of a really
large room. In a 1 -in. wide lining reel, an
ounce of gold will cover nearly a mile.
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A neview of the Latest Devices for The Amateur
Mechanic. The address of the Makers of the Items men-
tioned can be had on application to the Editor. Please

quote the number at the end of the paragraph.

Everything for the Motorist
A TOOL which can easily be carried in the
"pocket and which fulfils a number of
different purposes is a valuable accessory
to the keen motorist,
and will no doubt
save much time and
temper on many
occasions. The in-
strument illustrated
has a gauge for the
magneto contacts, a
file for cleaning
platinum contacts, a
device to enable the
contact -breaker to
be held whilst
adjustments are
made, a hollow
punch for cutting
holes in leather and
a turnscrew and
crown bottle opener.
The complete in-
strument costs 138.,
post free. [66.]

A Simple Hand
Counter

THERE are many
occasions when it

is found necessary
to keep a record of
some sort where

matter unless proficient at this particular
business. The handy device shown on the
next page enables anyone to carry out the
sharpening process without experience, the
arrangement of the abrasive material being
designed to ensure that the correct angle
is maintained. It is simply slipped over
the edge of the cutter and drawn back-
wards and forwards, a few rubs sufficing
to produce a keen edge. The sharpener
will last a lifetime, and costs only 28. 6d.,
post free. [70.]

Handy Hydraulic Jack
WITH the introduction some years ago
of portable jacks operating on the

hydraulic principle,
the jacking -up pro-
cess of a car was
made much less
laborious and more
rapid. That shown
here is designed for
use with small and
medium-sized cars.
Constructed with
v,e r y substantial
castings and fittings,
it is extremely
robust, and yet it is
compact and, there-
fore, can be kept in
the tool locker of a
small car without
difficulty. As can be
gathered from the
illustration, this jack
is operated by a
hand lever, it being
only necessary to
move it through a
few up - and - down
strokes to obtain the
required lif ting
movement. To
lower it, the lever

counting would be tedious. For example, is detached from the operating arm and
the passage of vehicles past a certain I used as a key to open the release valve,

the extension of which is seen immediately

A useful combination penknife for the handyman.

A simple hand counter-useful for a
number of purposes.

building ; the number of revolutions
made by some piece of machinery ; a
record of outgoing telephone calls, etc.
The little device shown herewith consists
of a metal container, similar to a watch,
with a small metal plunger at the upper
side. When this is depressed and released
the units figure in the centre of the device
moves up 1. Every complete depression of
the plunger gives an additional unit, so
that it is a simple matter to keep a record
of even quickly moving objects. The
counter records up to 999, when the num-
bers return to 000. The price is 158.
[67.]

A Lawn Mower Sharpener
THE lawn mower naturally becomes -dull

after continued use, and although it .is
possible to resharpen the blades with a
whetstone, it is necessary to preserve the
cutting angle, and this is not a simple

below the lever. The height of this jack
when closed is 64 in., and it extends, with
an extension piece, to 12 in. The price is
25s. [68.]
Retrieving Small Parts from the Engine
A MAGNETIC device just received for

test will be much appreciated by a
number of amateur mechanics who do
much of their own work on the car. The
"Magnetic Retriever " illustrated on the next
page consists of a powerful electro-magnet
to the end of which is attached a long
hooked handle and a pair of flexible leads.
The leads are simply joined to the car
battery or to the
socket provided for
the connection of
an inspection lamp.
Immediately the
battery connec-
tions are made the
iron core becomes
magnetised so that

Quick action and ease of operation are the principal
features of this compact and powerful hydraulic jack.

Don't be SKinnN!
LET ME PUT

FLESH AND MUSCLE
ON YOU

WHY stay THIN as
a Rail ? Why go

about like a human scare-
crow, stared at by every-
one, an object of ridicule
wherever you go ? You
don't have to I And you
don't have to go through
life with a chest the tailor
gives you ; with arms of
puny strength ; with legs
you can hardly stand on,
or a stomach that flinches
every time you try a
square meal. Why not
get rid of thinness, once
and for all ? Put on
muscles and flesh, build
up your strength, and
straighten your back.

WIN ADMIRATION
YOU can make yourself like that cheery,

breezy, healthy man whom all the
women look at and admire. I have
taken in hand thousands of physical
wrecks and built them up into powerful
men who command respect wherever
they go. If you have been " going the
pace," if you have wasted your vitality
and destroyed your manhood

STRONGFORTISM
The World Famous Individual Course
can work wonders for you. You will feel
like a new man from the day you start.
You will be astounded at its results.

WRITE FOR FREE BOOK
" Promotion and Conservation of
Health, Strength and Mental Energy"
IT contains a revelation of facts about

your body that will open your eyes
to a new life, happiness and success.
It will show you how to eliminate from
your system any weakness, how to
strengthen ALL your vital organs, and
feel the thrill of new life. It will tell you
how to become FIT physically and
mentally ; fit for business, for society,
for the home. What Strongfortism has
done for others it will do for YOU.
SEND FOR FREE BOOK NOW !

LIONEL STRONGFORT INSTITUTZ.
Dept. 362, London, S.W.16...... mm

Lionel Strongtort Institute, Dept. 362, London, S,W.16 I
Please send, without obligation my free "opy of
" Promotion and Conservation of Health, Strength
and Mental Energy." I enclose 3d. stamps for postage. I
I have put (X) before subject(s) about which I would I
like Free Confidential Advice.
.... Energy & Strength ....Rheumatism

:Catarrh & Colds
General Debility

....Constipation

....Nervousness

....Indigestion
....Skin

Height
....Skin Disorders

...Indigestion

....
....Short Wind

Round Shoulders ....Thinness
....Bad Habits ....Obesity
....Mus. Development ....Despondency
....Weak Stomach ....Flat Chest
....Increased Weight ....Weak or Flat Feet

Other Ailments

Name

Occupation Age

Street

Town

County
SWIM MIMI MI MO lila NM IMO OM MI IMO MI VIE all In IMO ...I
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6 dial Airways
Pilots

YzeAIR MINISTRY
6 ALL WHO
WANT TIME
KEEPING

ACCURACY
USE THESE
FAMOUS

WATCHES
Genuine AEROPLANE
Watches were originally
produced for Flying men,
Airways and Govern-
ment use only - they
proved of such outstand-
ing accuracy under the
severest conditions, and
knowledgeable people

Dow. were so anxious to obtain
11 them, that the manu-

facturers decided to make AEROPLANE watches
available to the general public.

No finer rentimekeeperguaranteedr fiveis
years.available

and each
Watchis

The AEROPLANE jewelled, non-magnetic
lever movement is fully patented, Vibration,
Dust and Shock Proof, unbreakable glass, hand-
some chromium case with leather strap.

" PRACTICAL MECHANICS' " READERS can
secure one now on payment of only 5/- down. Send
coupon to -day. Fully illustrated Catalogue Free,
giving details of 75 models of AEROPLANE and
the famous AERO (Registered) Watch, at your
request. IMPORTANT.-These Watches are only
obtainab:e from us-avoid cheap imitations.

The GENUINE

geroplano
GUARANTEED 5 YEARS

1111111111111M111111111111111111111MI MIK
or I enclose Please II
I ;natipLe anAEROPLANE legaEE II
II Please send me FREE Can-.. logue describing AERO and
III AEROPLANE models.

. egizociwite(Cross out item not required.) II: NAME
111

III ADDRESS
II G. & N. LANE dt CO. LTD. (Dept. P.M.1), I

24126 LUDGATE HILL, LONDON, E.0.4.
111

I
as NI is sisom am  No le so um imilllitalm

THE " INSTANTUS"
Is a small folding chart for the

het containing 3,000 equiva-
ents arranged in a novel manner,
enabling quick reference to rela-
tive sixes of drills, gauges, taps
and dies, etc., and is invaluable
to Draughtsmen, Mechanics and
Model Makers. Printed on dur-

able cloth-centred card.
PRICE 6d. EACH

Obtainable from Too Dealers, D.O. Suppliers and Book Sellers
or send P.O. and lid. postage to C. Best (Dept. P110 Forrest

Gardens, Norbury, London,

WHY BE THIN ?
BUILD UP YOUR BODY AGAINST ILLNESS
AND DISEASE. DON'T HIDE YOUR BONES

UNDER AN OVERCOAT I
Thousands have put on weight and muscular tissue with

the aid of

V I TA E PO N (TRIIHITILTs OF)
A customer writes After my illness I gained 10 lb. in

weight, and my nerves improved tremendously as the result of
a six weeks' course of Vitaepon.

Viteepon is not a drug-simply take two tablets
with the morning and evening meal.

Obtainable only from :-
WESTGOTT es CO. (Dept. P.),

37 Albemarle Street, Piccadilly, London, W.I.
For Week's Trial Supply send P.O. for 3/- or 15/- for
full six weeks' course. Abroad by registered post, 3/6

and 16/, post free. Sent in plain covers.
A sew book. entitled " Thinness : Ito Came and Cure"

seas free with every eta weeks causes.

Named the " Magnetic Retriever," this electro-
magnet saves much time and trouble in recovering
small metal parts inadvertently dropped in awkward

spots.

it can be used for picking up small screws,
nuts, etc., which have been dropped into
the engine tray, clutch casing or other
inaccessible part of the engine. The
handle can be bent or twisted as desired
so that the magnet can be used in the most
difficult corners. Needless to say, the
retriever can be used under water, petrol
or oil, just as readily as in open air. Its
current consumption is negligible and the
device can be operated from any accumu-
lator of 2, 4, 6 or 12 volts. When the
latter voltage is employed parts up to j lb.
in weight can be lifted. The price is 6s.
[69.]

A sharpener for a lawn -mower.

Pistol -grip Oil Gun
THE practical motorist will be attracted

by the handy Wesco oil gun which is
illustrated here. As will be seen, it is
operated by a trigger, actuation of which
forces the lubricant through the nozzle
under considerable pressure. For oiling
inaccessible parts and injecting lubricant
into partially
choked and re-
stricted oil -
ways, this type
of gun is obvi-ously very
effective. It
has a i-pint
capacity and is
listed at 38. 3d.
[71.]

A useful aid in
lubricating in-
accessible points
on a car. A
pistol -grip oil gun.

Standard Work on
Model Aircraft
"Model Aeroplanes
and Airships " by

F. J. Camm.
96 pages. 120 Illustrations.

Obtainable from all newsagents Price I/ -
or from Messrs. George Newnes Ltd.,
8-11 Southampton St., Strand, W.C.2,

for 1/2 post free.

" We're Fluxite and Solder-the reliable pair ;
Famous for Soldering-known everywhere!
The kettle WAS leaking-WE soon put it right!
Now it is ' singing '-with all Its might!"

See that Fluzite and Solder are always by you-in
the 'rouse - garage - workshop - anywhere where

simple, speedy soldering is needed.

ALL MECHANICS WILL HAVE

FLUXITE
IT SIMPLIFIES ALL SOLDERING

All Ironmongers sell Fluxite In tins; 4d., 8d., 1/4
and 2/8. Ask to see the FLUXITE POCKET
SOLDERING SET-complete with full Instruc-
tions - 7/8. Ask also for our leaflet on
HARDENING STEEL with Fluxlte.

FLUX ITE Ltd. (Dept. P.M.),
Dragon Works, Bermondsey Street, ILEA

FOR ALL REPAIRS!

DEEPEES 35 BEAK STREET,

LIMITED REGENT STREET, LONDON, W.1
'PHONE: 2560 GERRARD. HOURS -9 to 7.

MANUFACTURERS OF AND DEALERS IN
ALL SCIENTIFIC INSTRUMENTS

Student's Microscope by Watson's
in. and 1 in. Objectives. Good

Polariser and Analyser. To4 15s. Od.
in case.

LENSES, PRISMS & SUNDRIES

OUR DESIRE YOUR SERVICE
THE SHOP FOR SCIENTIFIC NEEDS

BOW LEGS
ARE YOU

 BOW-LEGGED P

Withoat.

IF so. why not wear the S.L.
APPLIANCE? (worn like

an ordinary garter) and cease to
worry about people looking at
your legs. This wonderful in-
vention not only makes the
trousers hang straight, but
does it in such an ingenious way
with immediate results that
your own friends forget,
and others never know that
you are how -legged.

THOUSANDS OF
TESTIMONIALS.

Write non for FREE Illustrated
Booklet (41), sent in plain seated

envelope to:- With.

THE B.L. APPLIANCE CO.,
Saffron House, 23 Charterhouse St., Londe% E.C.L
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A Novel Egg Beater
MOST housewives can beat an egg

quickly and thoroughly with an
ordinary fork, but there is much to

be gained by using one of the special beaters
prepared to avoid the risk of splashing,

An ingenious egg beater.

and also to ensure a thorough mixing of air
with the beaten egg. With the beater
which is illustrated, the egg may be more
thoroughly beaten in an extremely short
time,
owing
to thehig h
gearing,
a n d
only half the usual
time need be spent
on the task. Fur-
thermore, owing to
the fact that the
apparatus is made
from stainless steel,
the cleaning difficulty is
removed, the apparatus being
simply rinsed in hot water
immediately after using and
all the dirt is instantly removed. The
gears are thoroughly protected and
cannot slip or get out of order. The

price is 6s., post free.
[64.]

A device which facilitates
the cutting of chip potatoes.

A lawn edge
trimmer will

prove very useful to
the amateur gardener.

The address of the makers of
any device described below
will be sent on application
to the Editor, PRACTICAL
MECHANICS 8-11, Southamp-
ton St., Strand, W.C. 2.

Quote number at end

'0'!4:t*
of paragraph.

A Lawn Edge Trimmer
THE average gardener is content to go

round the edge of the flower -beds with
an edging tool, but unless keen of eye, the
result can be far from good. True, a board
may be laid as a guide, but the process

takes time and con-
sequently is only
carried out at infre-
quent periods, with
the result that the
edges never look
really trim. With
the edge trimmer
illustrated, all diffi-
culties are removed,
the machine being
laid against the edge
and pushed along
after the manner of
a lawn mower. It is
moved backwards
and forwards a few
feet at a time, and
owing to the roller

and the arrangement of the cutting edges
a perfectly straight and clean edge is made.
If desired, a box may be fitted to catch the
clippings. At 2 guineas this is a very

useful instrument, and if it is used
after every mowing of the lawn, it
will be found necessary only to use
the " half moon " or other cutting
device about once or twice a year in
order to keep a really tidy and smart

garden border. [65.]

For Chipped Potatoes
ALTHOUGH appreciated

by many, chips are not
easy to cook in
the home, owing
to the fact that

they are
usually
pre pared
by slicing
a potato,
and thdydo not
have the
same ap-
pearanceas the

chips with which
we are familiar
in the restaurant.
With the aid of the
handy instrument
depicted at the foot
of the first column, a
potato may be con-
verted into a num-
ber of chips merely
by the pressure of
the hand, and an ad -
Vantage claimed for
this apparatus is that
it cuts them on a
curve, rendering a
shorter cooking time
necessary. The
cutters are well
tinned and rust-

proof, and it is British -made throughout.
The price is 38. I Id., post free. [66.]

A Double Purpose Corkscrew
THE type of bottle cap known as a

crown cork is always difficult to open
unless the correct key is at hand. The
device shown embodies, in addition to the
usual spiral corkscrew for drawing corks, a
simple arrangement which enables crown
corks to be removed, and it thus serves a
dual purpose. The sharpened end is pro-
tected, when not in use, by a metal cover,
and this is passed through the hole in the
upper portion to serve as a handle when the

A corkscrew for removing corks and caps.

corkscrew is in use. A handy and cheap
device, which costs only 18. 9d., post free.
[67.]

A Useful Letterbox
MANY doors to -day are furnished with a

rather narrow stile, and the problem
of fitting a receptable for letters, as well as
a knocker for callers, is not always easy of
solution. A novel combined device is
shown at the foot of this page, and it
incorporates both of the above -mentioned
pieces of apparatus, as well as g door pull.
Two holes are necessary for retaining bolts,
and the fitting should not take many
minutes. The rather severe lines of the
apparatus are in keep-
ing with . modern deco-
r a tio n, and it willnot lookAi out of placeon any door. The
price is 88. 3cl., post

free. [68.]

A useful and neat type of letterbox.
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USE WILCO MOTORS
THIS ONE Sturdily built.
4-ti Volts

12/6
Economical to

run.
7ti 1, Made in several

sizes for work-
ing off Batteries,
Acc umulat o r s ,
or direct off the
Electric Mains.

Supplied with gear-
ing as illustratod or
'ust with 2 pulleys

Trade Supplied on shaft
Other types from 2/6.

THE °WILCO" LOW VOLTAGE TRANSFORMER
with speed control, reduces 200/250 vt. A -C. to 2-8 Price
volts. Capacity 3 amperes. Will drive small 1516
motors perfectly; will also light bulbs for models,

railways, etc. Each.
Send for Electrical Cetalvyue of ether Meddle suitable for

SPEED BOATS, etc, 4d., Post Free.
L. WILKINSON, 8 City Road, London, E.O.

/ 22

//.//2;//A
The "CORREX " makes develop-
ing roll films simple. The film is
wound on a spool, together with a
separating apron, placed in the

CORREX," and the developer is
poured through the lid funnel. De-
velopment can be timed and the
developer poured off through a
spout at the side. Washing and
fixing follow in a similar manner.

SANDS HUNTER & CO. LTD

No. 731, for V.P. films
(1271

No. 738, for 21 -in. films
(117 k 1201

PRICE

251,
CORREX Ther-

mometer, 2/6.

CORREX Develop-
ing Powders, per
fi doz. 1/6.

37 Bedford Street,
Strand, W.C.2

THE

RELP
CIGARETTE

HOLDER
THIS COMBINED ASH TRAY AND CIGARETTE HOLDER
will be found Ideal for smokers while reading or relaxing The
tray will catch ash irrespective of the position of the holder, its
upright position being maintained by gravity, and it will be
found almost impossible to upset. The' RELA X " is both light
and strong, and is provided with a small stand as shown. The
tray is polished aluminium and the support and stand stainless
steel. The mouthpiece is made in Black, Blue, Red and Amber.

°" BRYANT BROS.Manufacturers:
Price

Perseverance Works,
2a Brighton Road, LONDON, E.6 Post1fFree

Health, Stamina
I positively GUARANTEE to give
you Robust Health, Doubled
Strength and 10-25" more muscle
in 30 days or return your money
in all. The famous STEBBING
4 -in -1 Course consists of four
great coursebin one,yet costs only
5/- poet free. It has been proved
(1) The most effective HEALTH
and ENERGY System ever de-
vised ; Olt quickly builds NOR-
MAL WEIGHT and VIRILE
MANHOOD; 131 it develops a
Strong Will, rigid SELP-CON-
TROL. and (4) It includes an
amazhi SUCCESS and PER-
SONAg MAGNETISM Course.

Complete Course, 5/-
No extras, no appliances to

Pupil S. Davey (London). purchase.
Furtherdetails sent privately. under plain, sealed cover.
LIONEL STEMMING, STEBBING INSTITUTE,

Dept. O.P., 28 Dean Road, London, N.W.2.

REPLIES TO QUERIES
& ENQUIRIES

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 iii. of
Cover. Send your queries to the Editor, PRACTICAL MECHANICS, Geo. Newnes Ltd., 8-1 1 Southampton

Street, Strand, London, W.C.2.

Stratosphere Effects
IHAVE read the article on ' Strato-
sphere Effects ' in your excellent
magazine (quite the best in its class),

and think that the miniature transmitter
would be useful for some experiments I
intend to make.

Could you supply details about
" (i.) The number of turns on the coils

and condensers so as to give a wavelength
of between 280-400 metres ?

" (ii.) Is a piezo-electric crystal an ordi-
nary crystal used in crystal receivers ?

" (iii.) The nature of the control operated
by the barometer ?

" (iv.) The ratio of the transformer ?
" I shall be very much obliged if you can

answer these queries for me." (J. H.,
Northants.)

The " Radio -Sondes " described in the
article are those used by the Russian
Government in their recent stratosphere
investigations. They are kept more or less
" secret," so that precise constructional
details are not available.

The wavelengths mentioned by you are
on the long side, as the size of the trailing
aerial must be kept down to reduce weight.
For the closed circuit a coil of twenty-five
turns on a 2 -in. former with a fixed con-
denser of 0.0002 mfds. would give you a
wavelength of 280 metres.

Any fairly robust crystal would do, as the
power output is small.

A 500 to 1 step-up transformer would be
required for the voltages mentioned in the
article.

The barometer -tone control is effected by
causing the level of the mercury to change
the level of the oil in a dash -pot arrange-
ment in which part of the tumbler reed is
immersed. This alters the damping of the
reed and therefore its periodicity.

A Foreign Correspondent
A. E. McCloune, 1 Clyde Street, Portrack

Lane, Stockton-on-Tees, Co. Durham, would
like a foreign correspondent (preferably a
French boy or girl aged about nineteen) to
get into touch with him.

No Coupon Attached
" Would it be possible to supply me with

the following 'addresses as mentioned in the
June edition of Practical Mechanics ' on
the Month's Science Siftings ' ? A carpet
beater by a Keighley firm for ls. 3d. Glass
curtains by a Lancashire firm. A flying
bicycle by a German policeman." (B. T.,
Liverpool.)

We cannot answer your question as you
omitted to enclose a coupon and stamped
addressed envelope.

Lithography
" After reading in the March issue of

Practical Mechanics ' the article on
Lithography, by S. J. Garratt, I am writing
you for advice.

" I have half a dozen leather -covered
rollers which were used by an apprentice
and are in good condition. As they are now
lying idle I should like to dispose of them.
Could you please advise me the best way to
do this ?

" They could be secured for a very

reasonable sum and would, no doubt, prove
very useful to anyone in the trade, or an
amateur.

" Trusting you will be able to do this, and
thanking you in anticipation." (H. M.,
Manor Park.)

We think the best way of disposing of
your lithographic rollers would be to offer
them to a litho printer at a reasonable price.
We do not think you are likely to get more
than a few shillings each for them second-
hand.

Staining Clear Celluloid
" Can you please inform me how to stain

clear celluloid an opaque orange colour, as
used in motor car direction indicators, or
where I could purchase the celluloid ready
made, thanking you for any advice you can
give on the matter." (E. H., Manchester.)

Celluloid is stained in process of manu-
facture. Clear celluloid may be frosted,
either mechanically, by rubbirig it down
with fine valve -grinding compound, or
chemically, by rubbing lightly with an
acetone -soaked rag. It may be stained by
either painting or spraying with a cellulose
enamel of the desired colour suitably
thinned. Why " opaque orange colour " 7
Surely direction indicators are either
transparent or translucent, since they are
illuminated from behind.

I strongly recommend querist to buy his
material ready made, and certainly do not
recommend celluloid. This substance is
almost out of date. The new " non-flam."
celustoid products are fast replacing it.

Decomposition of Water
" I read with interest an article which

appeared in your October issue, namely,
' The Decomposition of Water by Electri-
city.' I would like to carry out the experi-
ment on a larger scale, i.e., to produce a
larger quantity of the gases. Could you give
me some idea of the apparatus I should need
to do same ? Also can you oblige me with
the name and address of a firm who will
supply me with 6 ft. of Balsa wood, -als in. x

in. ? (B. C., Lancs.)
In order to produce a large quantity of

oxygen and hydrogen by the decomposition
of water electrolytically, a large tank is
required equipped with two collecting
towers which also house the electrodes,
which may be of carbon. The tank and
towers are filled with water slightly acidu-
lated with sulphuric acid and the current
switched on. From 2 to 5 amperes at 20
volts pressure should be passed, control
being exercised over the amount of current
being passed. If this is excessive the water
becomes heated and boils. The generated
gases gradually displace the water in the
towers, and they may be drawn off from
time to time and pumped under pressure
into storage tanks. This is not an eco-
nomical method for the large-scale produc-
tion of II and 0.

A Handy Book for Handymen
THE HANDYMAN'S ENQUIRE WITHIN
1/- from all Newsagents, or 12 by post from George

Newnes Ltd., 8-11 Southampton St., Strand, W.C.E.
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The services of a professional Patent Expert are available free to every reader.
He will advise you on the validity, novelty, and value of any idea you may have.
No charge is made for this service, but the Query Coupon appearing in our

advertisement pages must be enclosed with every query.
How to Apply for a Patent

N Application for a Patent, stamped
El, may, in an ordinary case, be
accompanied either by (a) a Provi-

sional Specification (no stamp), or (b) a
Complete Specification, stamped £4. It is
usual to apply with a Provisional Specifica-
tion, the advantages being the small initial
cost and the opportunity for working out
details which latter may be incorporated in
the Complete Specification to be filed at any
time within the following twelve months (or

- thirteen months with extension fee),
assuming the applicant wishes to proceed.
If, however, the invention is fully developed,
then a Provisional Specification may be
dispensed with and a Complete Specification
may be filed straight away. -Complete
Specifications of mechanical and electrical
inventions require, usually, to be accom-
panied by drawings.
 The Patent Office does not require a

model, but if time and other circumstances
permit it is often advisable for the inventor
to construct one so that he may be in a
position to describe in his Specification the
best form of his invention known to him.

The Patent Office does not make any
search, as to novelty, on Provisional
Specifications, but only on Complete
Specifications. If time permits it is
generally advisable to have a search made
before applying fora Patent.
Who may Apply for a Patent

Disregarding inventions coming from
abroad, the true and first inventor's name
must be in the Patent Application, but he
or she is at liberty to apply for the Patent
jointly with any other person or with a
firm, partnership or company.

In cases where financial or other assist-
ance has been rendered by a capitalist,
employer, etc., the Patent is often applied
for in the joint names of the parties
interested.

Where two or more parties decide to
apply for a Patent it is prudent for them
clearly and at once to define their respective
rights by means of a written agreement.

The Position of Employee and Employer
An employee who brings out an invention

even although he may have done so in hie
master's time, is entitled to apply for a
Patent. Further, he may be entitled to the
benefit of the Patent unless this would
inflict an injustice on the master in view of
the relations between them, such, for
example, as a high salary and the confiden-
tial character of the employment, or a
contract, express or implied, between
them, in which cases the Patent may be
obtained by the employee in trust for the
employer. The Solicitor -General, in re
Heald's Patent (1891, 8 P.O.R. 430), said :.
" I am not aware of any authority which
lays it down that the invention of a servant,
even made in the employer's time, and with
the use of the employer's materials and at
the expense of the employer, thereby
becomes the property of the employer, so
as to prevent the person employed from
taking out a Patent for it."

If, however, the master suggests the main
idea and the employee, in carrying it out,
merely incorporates small improvements,
the master's name must be in the Patent
Application. If the master and servant
have jointly produced the invention, both
of their names must be in the Patent
Application, and, if the master is to receive
the sole benefit of the Patent, the Patent
can be granted solely to him.

Single Patent for Cognate Inventions
It sometimes happens that, as a result of

experiments, certain improvements, which
are not covered by the original Provisional
Specification, are made. In such a case a
further Provisional Specification (or more
than one) may be filed, and when concurrent
Provisional Protection has been obtained
on two or more Provisional Specifications in
respect of inventions which are cognate or
modifications one of the other, and which
constitute a single invention, a single
Complete Specification may be filed and a
single Patent may be obtained.

°Mehl Investigation and Sealing of Patent
The official search made in connection

with Complete Specifications usually results
in the Examiner referring the applicant to
prior knowledge disclosed in one or more
Patents and sometimes also in other
documents. This is an objection which
generally can be overcome by curtailment
of the applicant's claims.

When the official objections (if any) have
been overcome, the Complete Specification
is " accepted " and laid open to public
inspection so as to give any interested
person an opportunity to oppose the grant
of a Patent if he can bring himself within
certain specified grounds of opposition.

In normal case.% and reckoning from the
date of application, the period allowed for
" acceptance " of a Complete Specification
is eighteen months (extensible with fine to
twenty-one months) and for sealing of a
Patent, twenty-one months (extensible
with fine to twenty-four months).

Duration of Patent
Patents are granted for the term of

sixteen years, reckoned from the date of
application, subject to the payment of
annual renewal fees commencing before the
expiration of the fourth year. (The date of
application in the case of Patents granted
under the provisions of the International
Convention is to be taken as the date of the
first foreign application.)

Foreign Patents
An International Convention, of which

the important countries of the world are
members, exists, and under it the applicant
has the right, within one year of his date of
application in this country, to apply in any
of such countries and claim a priority date
based on his application in this country.
This is an important point as otherwise
public knowledge of the applicant's inven-
tion might prevent his obtaining certain
foreign Patents or, if obtained, they might
be rendered invalid.

MAXALDING
MR. JACK
BAILEY.
AGED 19,
BEGAN

MAX
ALD-
I N G
IN 1932.
IN APRIL,
1934, HE
WROTE
AS FOL.
LOWS:-
"15 Bruns-
wick Place,

Leeds.

Dear Mr. Saldo,
I am training . . . for a development

competition staged annually at the Leeds
Town Hall. I have reached the respectable
measurements of :-Biceps, 15 ins. ; Chest
(normal), 42 ins.; Chest (Expanded), 45 ins.
I hope that the photographs meet with your
approval. (Signed) Yours, Jack Bailey.
P.S.-You may publish photographs if good enough."
Testimonial g teed unsolicited and photograph
unretouched under forfeit of F50 to this paper.
MdRALDING IS FULLY DESCRIBED
in a 20,000 -words illustrated treatise. It is
published at 1/- nett, but one copy will be sent
free to any applicant, from any part of the world,
who sends name, address, age and occupation
together with postage for 3 oz. sealed cover.

No Cost or Obligation involved.

MAXALDING (Dept. 818) LONDON. ISCT.i.

PATENTS,
TRADE MARKS "ADVNE crANDECIOA"
AND DESIGNS AND CONSULTATIONS

FREE!
RINGS PATENT AGENCY LTD
Director: B. T. King, ca.m.s., Reg. Pat. Agent G.B..

U.S. A. A Can.
146a Queen Victoria St., LONDON, E.C.4
and 57 Chancery lane (near Patent °Ince), W.C.2.

49 Years' TELEIG,BRAA: gtovtoa616vic., LoNnox.
References.

PRACTICAL HINTS ON PATENTING
and the development of inventions.

Sent free on application.
THE IMPERIAL PATENT SERVICE
First Avenue House, High Holborn, W.C.1.

Principal: M. E. J. GRatray DE BRAY, F.P.S.
Preliminary Tele { phone: Holborn 9i91.
Consultation Free. grams: Imperatna, London.

PATENTS, DESIGNS
AND TRADE MARKS
A VALUABLE GUIDE ON INTERNATIONAL

PROTECTION OF INVENTIONS.
100 Pages - - Post Free, 6d.

The TECHNICAL ADVERTISING AGENCY
253(D) Gray's Inn Road, London, W.C.1

FROST & CO.
70 Old Compton St., London, W.I

Engineers. Tool and Model Makers.
Models of all descriptions.

Inventors, Scale and Advertising.
Patterns, Castings, or Finished Parts, Small

Stampings and Press Tools.
Experimental and Repetition Work.
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HOME -0 -CRAFT KITS
Fokker D.8, Spad, Sparrow
Hawk, Puss Moth, Boeing,
Hell Diver, S.E.5, Heath
Parasol, Monocoup e , Fokker

Triplane, Polish Fighter.
Span 12 in. Price 1 /6each,

SPAD post free.

Average contents of Home -O -Craft Kits : Full Size
Plan, Printed Balsa, Tissue, Glue, Elastic, Semi -

Finished Propeller.
Orders from Abroad postage extra. Price list id.

MODEL AIRCRAFT SUPPLIES LTD.
171 NEW KENT ROAD, LONDON, S.E.1

NERVOUSNESS
Every sufferer from " nerves " should read my interest-
ing book describing an inexpensive treatment for
Weak Nerves, Depression, Morbid Fears, Insomnia,
Self -Consciousness, Blushing and similar nervous dis-

orders; sent privately free of charge.
HENRY J. RIVERS (Dept. K.D.3),
40 Lamb's Conduit Street, London, W.C.l

BLUSHING
FREE to all sufferers, particulars of

a proved home treatment that
quickly removes all embarrassment, and per-
manently cures blushing and flushing of the
face and neck. Enclose stamp to pay postage
to Mr. M. Temple (Specialist), " Palace
House," 128 Shaftesbury Avenue (2nd
Floor), London, W.r. (Est. over 25 years.)

FEAR NO MAN
Learn JUJITSU and Don't be
Bullied, Send for FREE Illus-
trated Lessons and all about it, or

1/- First PART. Best Self -
Defence ever invented. Easy to

learn. Ideal for
Summer. You will
be THRILLED.

Dept. P., Blenheim House, Bedfont Lane, Feltham, Mdx.

HAVE YOU A RED NOSE P
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.1

(Est. over 25 years.)

Your Height increased
in 14 daysor money
Lack.
Stebbing System soon
brings 3-5 inches

increase and new energy. The first original and the
one GENUINE guaranteed Height Increase System.
Complete Course, 5/., or Booklet, Testimony and
Guarantee sent free, privately, under plain sealed cover.
STEBBING SYSTEM. Dept. M.P., 28 Dean Road,
London, N.W.2.

" IDEAL -LATHES" 3 in. S.C. LAT
EHESfrom 4.

in. S.C.B.G. from E7/18/6. LISTS, Stamp please.
J. WI LLIMOTT & SON, Neville's Factory, Chilwell, Notts.

MAKE MONEY IF YOU
SKETCH or wish to write
showcards, tickets, etc.,
in your own time. Earn
from 5/- to 10/- an hour.
Write for oar free booklet. It will
interest you. All kinds of drawings
loaght. Secretary,

ART STUDIOS. 12411 13 HENRIETTA STREET.
STRAND. W.C.2. Eat. 1900

MODELLING HISTORIC LOCOMOTIVES.
(Continued from page 474.) PART III.

frame. The cylinders had a diameter of
11 in. and a stroke of 16 in. Driving
wheels were 5 ft. in diameter. The boiler
barrel measured 6 ft. 8 in. by 3 ft. I in.
diameter. Firebox 2 ft. 3 in. long by 4 ft.
3 in. wide. The weight was 8 tons.

In my drawing I have shown the timber
outside frames covered from end to end by
iron plates, but it is not certain whether
they were so covered in the original Planet,
or whether the horns were the only plates
bolted on. These horns were certainly
applied separately. In all subsequent
engines of the Planet type the timber was
covered with iron plate, as shown in my
drawing.

Many locomotives were built by Robert
Stephenson & Co., of the new class, for the
Liverpool and Manchester, the Glasgow
and Garnkirk, the Leicester and Swanning -
ton and other railways as well as by such
firms as Fenton, Murray and Jackson, and
other builders who worked from Stephenson
drawings. In fact, the design, with sundry
improvements, became almost standard for
a number of years except that four -coupled
as well as single -driver engines were
constructed.

The Patentee, 1833
Within a short time of the inauguration

of the Planet type it became evident that
the increasing weights were too much for
the permanent way of that time, and it
became necessary to add a pair of wheels
behind the firebox. In 1833, Robert
Stephenson took out a patent for a new type
on six wheels, and both single -driver and

locomotives were built.
It appears to be probable that two engines,
both four -wheeled coupled, the Goliath and
the Samson, on the Leicester and Swan-
nington Railway, were the very first to have
six wheels, excepting, of course, one or two
very early experimental machines and
Hackworth's contemporary engines.
According to the late C. E. Stretton, these
were already in service on four wheels, but
being found unstable, were altered by
Stephensons, who had supplied them, in
the early part of 1833.

The first 2-2-2 type engine for the Liver-
pool and Manchester Railway was named
Patentee, and is illustrated in Fig. 9.

The four -coupled engines, 0-4-2 type,
were exactly similar except, of course,
that the leading wheels were of the same
diameter as the drivers, and coupled to
them by rods and cranks outside of the
axle -boxes.

Six -coupled goods engines were soon in
demand, and became standardised within
a year of the granting of the patent rights.

It is perhaps needless to point out that
the great advantage which at once accrued
from the introduction of the axle behind
the firebox was that this part of the boiler
could be considerably lengthened, thus
increasing the effective grate area and
heating surface.

In Fig. 9, which is largely copied from
the original Stephenson drawing, made
probably in 1833, the reader will notice a
most interesting feature, namely, the pro-
vision of brake blocks between the driving
and trailing wheels applied by steam
cylinders. A pair of these cylinders were
fitted, one on each side of the engine, steam
to both being admitted through one valve
or cock placed within reach of the driver on
the top of the firebox. Strangely enough,
this remarkable invention does not appear
to have been put to any extended use,
although its advantages should have been
at once evident.

MODEL AIRCRAFT MATERIALS
SEND lid. STAMP KITS, BLUE PRINTS,

for lists of BALSA WOOD, etc.
'CONDOR' KITS EVERYTHING FOR THE
AND MATERIALS AERO MODELLIST
NORTHERN MODEL AIRCRAFT CO.,

I la HIGH ST., MANCHESTER, 4
(Hours : Mon.-Fri. 9.3 0-6.3 O. Sat. 9.30-2.0)

NERVOUSNESS
Are you anxious to overcome Nervousness, Blushing, Self -
Consciousness ? Do you wish to acquire charm and magnetic
power, and be popular with both sexes? Would you like to
develop a bold, fearless, dominant personality and a keen, super -
alert brain that will win you success in life? My secret system
will bring you strong nerves and a strange new personal
magnetism in a few weeks. Your money back if not delighted
with results in 30 days. Complete Course, 5/-. Details
free, privately. LIONEL STEBBINS TREATMENT,

Dept. M.P., 28 Dean Road, London, N.W.2.

The W BL SERVICE AIR RIFLE, Mk. II.
No Licence required to purchase

WRITE FOR
DESCRIPTIVE
FOLDER Rooks, Rabbits, Rats.

Sparrows and similar vermin
tan be destroyed by this extremely

accurate and powerful Air Rifle
Ideal for Target Practice.

afibre 22 or 177 With Leafsight and Peepsight.
WEBLEYA SCOTT. L6 106 Weaman BIRMINGHAM 4

BAND
GUIDE

Giving hints on the Bugle,
Drum and Flute, also
Parade Formations, use
of Parade Cane, Staff,
etc., free and post paid.

Makers:

POTTER'S
36/38, West Street,

Charing Cross Road,

LONDON,

LEARN TO MAME Pima
MAW'S, Picture Framing, Tray -

making, Craft Work, etc.
Wonderful Wholesale Bargains in
Mouldings, Beadings, Frets, Plys,
Jacobean Legs, Table Tops, Corner
and Tray Mouldings, Fine Art

Pictures, Transfers, Silhouettes.
Fully Illustrated Guide, Post free, 3d.

WATKINS PROVIDER Exchange Works
NE WP ORT, Mon.

GIi

BE TALLER !!
RESULTS SPEAK FOR THEMSELVES
Pupil, age 19f, gains I ins. in 6 wks.

21, 5 ins. in 5 mho.
20, Si ins. in 16 dye.
as, 2 ins. in 4 wks. 40, 'tins. in

Increased my own height to 6' 31. ROSS SYSTEM
Testimonials from all over the ,00rld NEVER FAILS
Fee: d2 2s. complete. Convincing Testimony lid.

stamp. Mailed privately.

-'Scarborough, England. (P.O.Box 15.)
L. MALCOLM ROSS, Height Specialist*,

[
Send to FOYLES I

FOR BOOKS !
New and second-hand books on every subject.
Over two million volumes in stock. Latest

Technical Catalogue free on request.
111-125 Charing Cross Road, London, W.C.2

Telephone-Gerrard 566o (seven lines).

GROW TALLER
IT PAYS TO BE TALL
Short people are snubbed and over-
looked. By my simple, private method you
can add several inches to your height with-
out violent exercises, without apparatus.
No risk or strain. Full particulars free if
you write at once and mention Practical
Mechanics (July). Address:
P. EDISON, 39, Bond Street. Blackpool

MAKE A RADIOGRAM OR GRAMOPHONE
Our 84 -page Illustrated List for 3d. will tell you how, and show
you a great variety of Spring and Electric
Motors, Turntables, Tone Arras,
Soundboxes, Horns, Loudspeakers,
Pickups, Cabinets, hinges, lidstays,
door -locks, knobs, handles, and
catches. Also Receivers, Kits, com-
plete Gramophones, accessories,
springs, needles, and repair parts at
lowest price., wholesale or retail.
The Regent Maw Co., D. 2S2

N years). 120 Old Street,
Leaden, 110.1.
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V:1° AS.41 11 °GOOD IDEAS-
are often rejected because of uncon-
vincing drawings
Let us prepare attractive illustrations
which will convey your idea quickly and
clearly to Manufacturers, Editors,
Agents, etc.
We specialise in Patent Ogee and Techni-

cal drawings of all descriptions.
Write or 'phone us at

HIGH HOLBORN HOUSE,
HIGH HOLBORN, W.0.1.

HoL. 8638

MICROFU GOLD FILM FUSES
efaiffalb

20 Stock Ratings. Type FR,
suitable for Battery sets, 150
M/A blows at 300 M/A Resistance
71 ohms. Voltage 260 Volts D C.

Type F.2, suitable fur Mains sets, 500 M/A FUSES 60.
Mows at tam p resistance I; ohms. 260 Volts HOLDERS 6d.
D C. Now available, 2 mA. 4/., 1 mA. 4/6.
MICROFUSES LTD., 38, ClerkonwoU Rd.
London, E.C.1. 'Phone: CLE 4049.

QUALITY ikAisciroVCHlis EQUIPMENT
IN IEFi MEANS SUCCESSFUL

EXPERIMENTS
SAMPLE PARCEL containing t 1 Flask, fiat
ottom, 150 ccs.; 1 Beaker, spouted, 100 cm.;

3 Test Tubes, 4 in. x in. 1 Thistle Funnel, 20
ems.; 3 ft. Glass Tubing; 1 Rubber Cork, 2
holes; 4 inches Rubber Connection n ie Post
Tubing ; 1 Glass Stirring Rod. Li U Free

BECK (t,e,n) StoktlerneStrita
Write for FREE PRIDE LIST.

CLASSIFIED ADVERTISEMENTS
Private or trade announcements can be inserted m
this column at the price of THREEPENCE per word
PREPAID.
All communications should be addressed to
THE ADVERTISEMENT MANAGER,

PRACTICAL MECHANICS,
8/ x SOUTHAMPTON ST., STRAND,

LONDON, W.C.2.

CINEMATOGRAPH FILMS.-Standard size from
6d. 100 feet. Machines, Accessories. Sample Films,
1/- and 2/0 post free. Catalogues free.-" Filmeries,"
57 Lancaster Road, Leytonstone. E.11.

LETTERING TRANSFERS for Signs, Notices,
Tickets. USE real paint transfer letters. Catalogue,
samples, 6d. posted. Transfer Inlays, Floral, Decora-
tive, Linings, Graining.-P. Axon, Jersey, Eng.
A. MATHISEN, CHARTERED PATENT AGENT,
Patents, Designs & Trade Marks, First Avenue House,
High Holborn, London, W.C. 1. Holborn 8950.

CASTING MOULD for accumulator plates and
booklet "Accumulator Making," 6/6. Sample plate
with booklet, 1/3.-Industries, 13 Gordon Avenue,
Twickenham.

MICROSCOPIC OBJECTS, prepared unmounted.
Assorted packet, 2/-.-LENG, 183 Manchester Drive,
Leigh -on -Sea.

TO BECOME a Sanitary Inspector, Weights and
Measures Inspector, Woodwork or Metalwork Teacher,
Relieving Officer, etc., write, Chambers College, 335
High Holborn. W.C.1.

SUPER A.C. MOTORS, 4 and 1 h.p., at Bargain
prices. Lists.-A. Musham, 397 Killinghall Road,
Bradford.

10,000 WAYS OF MAKING BIQ MONEY!
FREE Descriptive Particulars of Henley's Book of
10,000 MONEY-MAKI I C FORMULAS, PROCESSES
AND TRADE SECRETS (complete in one Large
Volume) sent on receipt of Post Card to The
Scientific and Commercial Publishing Co., (Dept. G.N.),
9 Artillery Row, London, S.W.1.

TOY CASTING MOULDS for Lead Soldiers,
Animals, Novelties. No experience necessary. Illus-
trated catalogue, stamp.-J. Toymouids, 7 Jamaica
Row, Birmingham'  

FREE ADVICE BUREAU
COUPON

This coupon is available until July 31st,
1934, and must be attached to all letters con-

taining queries.
PRACTICAL MECHANICS, JULY, 1934

a  6 5 5 . 6 . ',. '   $  ' ' -  ' 4.---+- .6.6.66+4.0.0.14 .

P.M. Gift Stamp No. 10
SEE PAGE 445

Catalogues and
Publications Received
L:741*0=4,- _

OUR FREE CATALOGUE SERVICE
To save readers trouble, we undertake to send on cata-

logues of any of our advertisers. Merely state on a post-
card the number (or numbers) appearing at the end of the
paragraphs below and address it to " Catalogue,"
PRACTICAL MECHANICS, Geo. Newnes Ltd., 8111 South-
ampton Street, Strand, London, W .0 .2. Where advertisers
make a charge, or require postage, this should be sent
with applications for catalogues. No other correspondence
whatsoever should be enclosed.

How to Improve Your Income
THE new revised and improved 1934 edition of

Henley's Twentieth Century Book of 10,000 Money-
making Formulas, Processes, and Trade Secrets, pub-
lished by The Scientific and Commercial Publishing
Company, Artillery House, Artillery Row, S.W.1, is
now available. It is impossible to estimate the value
of this wonderful book, which cost a large sum of
money to compile, and it can easily be worth £25
upwards a week to any ambitious man or woman.
The formulas, etc., in this book are relative to every
kind of business, and will show you how to expand
your trade and increase your turnover. You can start
a business In your spare time at home, If desired,
while you keep your regular position ; or you can give
full time to your new business at once. First of all,
make good use of the index, and select some article
or articles from the book, which you believe to be
ready sellers. Then build up your business from
your own home, which avoids expensive overhead or
office rent. You will then find that every penny you
make is practically all profit. If you are desirous of
purchasing this valuable book you should send in the
coupon given in previous issues, upon receipt of which
you will receive, without obligation, one main circular,
one circular letter, order form, advertising blotter, red
guarantee of satisfaction label, and business reply
envelope. All cheques are treated as cash, and on
receipt of same the book Is sent by return of post
(without waiting for the cheque to be cleared). [55.]

Your H.T. Supply
MESSRS. MUSES RADIO CO., LTD., Victoria

Works, Church Street, Bingley, Yorks, have recently
issued a new booklet explaining in non -technical
language the advantages of the Milnes Unit. You
will undoubtedly find it interesting, whether or not
your H.T. supply presents a problem to you at present.
If you are troubled by the inefficiency or expense of
your present form of H.T. supply, we are sure this
little booklet will convince you of the value of the
Milnes unit. The booklet is sent free of charge upon
application to the above address. [56.]

Books on every Subject
MESSRS. W. G. FOYLE, LTD., 119-125 Charing

Cross Road, London, W.C.2, a name well known
to the book lover, stock new and second-hand books
on any subject. They have over two million books
in stock on over 450 different subjects, and every
book has been very carefully selected, is absolutely
authoritative, and is thoroughly recommended by the
firm. By simply stating your Interests they will send
you, free of charge, catalogues covering that particular
subject or subjects. [57.]

Construments Ltd.
CONSTRUMENTS.-the greatest aid to science teach-

ing yet invented-will be found Invaluable in
all schools and colleges where physics, chemistry,
magnetism and electricity, biology, zoology, health,
hygiene and nature study are taught, whilst to those
teaching in schools where a distinct practical bias is
given, the provision of such a comprehensive set of
apparatus will be regarded as a boon.

No longer are elaborate pieces of equipment neces-
sary; no longer is the provision of a separate class-
room or laboratory essential; no longer need the
teacher be in the ignominious position 01 explaining
to the class that the experiment is "too difficult to
do."

Construments educational and science apparatus
overcomes all such difficulties; and, moreover, the
ingenious constructional principle involved when
as,embling, makes an instant and constant appeal to
all. Construments Ltd., Construment House, 18
Gray's Inn Road, London,W.C.1, publish a number of
handbooks at varying prices which Interested readers
should certainly apply for. [58.]

ORDER NEXT MONTH'S
ISSUE NOW !

Many more fascinating articles
and diagrams

FREE SERVICE

FOR READERS

READERS requiring infor-
mation concerning goods or

services advertised 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 postage. Half-
penny stamp only is required if your
envelope is left unsealed. If any Adver-
tiser stipulates that stamps or postal
orders are necessary before samples or
catalogues are sent, please enclose the
necessary amount with your instruc-
tions. You are cordially invited to
make full use of this Service.

Post this to

ADVERT. SERVICE DEPT.,

PRACTICAL MECHANICS,

8-11, SOUTHAMPTON STREET
STRAND, W.C.2

Please obtain and send to me
particulars from the Advertisers
in your July issue whose names
I give on list attached.

Advertiser Page No. Information Required.

Attach sheet of paper, with par-
ticulars, and your name and
address (written in BLOCK
letters), with date, to this
announcement.

All applications respecting Advertising in this Publication should be addressed to the ADVERTISEMENT MANAGER, GEORGE NEWNES, Ltd.,
8-11, Southampton Street, Strand, London, W.C.2. Telephone; Temple Bar 7760.
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ONE
SHILLING

Obtainable at all News-
agents and Bookstalls,
or by post 5/3 from
George Newnes, Ltd.,
8/is Southampton St.,
Strand, London, W.C.2

11
TRUE
LIFE

HERE are a few specimen pictures from the July WIDE
WORLD, typical of the feast of adventure and travel

stories that it contains. There is no other Magazine like
it ; it will quicken your blood and enlarge your horizons.
No sex -stuff, no sob -stuff, no " stunts "-nothing but
real -life stories and articles full of human interest and
actuality.

IDE WORLD
THE MAN'S MAGAZINE

Geo. Naomi, Ltd.

Published by GEORGE NEWNES LIMITED, 8-11 Southampton Street, Strand, London, W.C.2, and Printed In Great Britain by THE WHITEPRIARS PRESS LTD.,London and Tonbridge. Sole Agents for Australia and New Zealand-Gordon & Gotch Ltd. Sole Agents for South Africa-Central News Agency Ltd.
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