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A VOCATIONAL TRAINING FROM

THIS COLLEGE IS A CAREER -A
SUCCESSFUL PROGRESSIVE CAREER

We have ourselves enjoyed over 3 0 years of unbroken progress. WHY ?
Because of the success of our Students. There is no other reason.
SUCCESS BREEDS. SUCCESS. LINK UP WITH US

CAN YOU
CHANGE MY

PRESSION ?

IF SO, YOU MAY
BE THE ARTIST
THAT COMMERCE
IS WAITING FOR.

Just try it for yourself,
trace or draw the out-
line and then put in14.44.4.4

the features.

There are hundreds of openings in connection
with Humorous Papers. Advertisement
Drawing, Posters. Calendars, Catalogues,
Textile Designs, Book Illustrations, etc.
60% of Commercial Art Work is done by
"Free Lance Artists" who do their work
at home and sell it to the highest bidders.
Many Commercial Artists draw " retaining
fees " from various sources, others prefer
to work full-time employment or partner-
ship arrangement. We teach you not only
how to draw what is wanted, but how to
make buyers want what you draw. Many
of our students who originally took up
Commercial Art as a hobby have since
turned it into a full-time paying profession
with studio and staff of assistant artists;
there is no limit to the possibilities. Let
us send full particulars for a FREE TRIAL
and details of our course for your inspection.
You will be under no obligation whatever.

6,04,4...0, Art Dept. 76.

YOUNG MEN
Young men physically fit and whose
careers are not definitely fixed should
join the Police Force. We have Special
Courses for Entrance and Promotion.

1- per week brings success.
Full particulars free.

Address: Police Dept. 76.

TO STUDENTS
LIVING ABROAD
or on the high seas, a good supply of lessons
is given, so that they may be done in their
order, and despatched to us for examination and
correction. They are then sent back with more
work, and in this way a continuous stream of work
is always in transit from the Student to us and
from us to the Student.

LET ME BE YOUR FATHER
Unless you are
in touch with
all branches of
industry, you
cannot see the
possibilities cf
employment,
but with our
gigantic or-
ganisation we
are in touch
with every
sphere of
activity, and
we know that
in many trades
and profes-
sions there are
more vacancies
than there are
trained men to
fill them.

Accountancy
Examinations

Advertising and Sales
Management

A.M.I. Fire E. Exam.
Applied Mechanics
Army Certificates
Auctioneers and Estate Agents
Aviation Engineering
Banking
Fellers
Book-keeping, Accountancy

& Modern Business Methods
B.Sc. (Eng.)
B.Sc. (Estate Management)
Building, Architecture

and Clerk of Works
Civil Engineering
Civil Service
All Commercial Subjects
Commercial Art
Concrete and Stiuctural

Engineering
Draughtsmanship. All

branches
Engineering. All branches,

subjects & examinations
General Education
G.P.O. Engineering Dept.
Heating and Ventilating
Industrial Chemistry
Insurance
Mathematics

We do not pro-
fess to act as

an employment

agency, but we
certainly are in

a position to give

fatherly advice

on all careers and

t h c possibility

of employment

therein.

We
teach by

Post in all parts of
the world and specialise

in all Examinations.

Matriculation
Metallurgy
Mining, all subjects
Mining, Electrical

Engineering
Motor Engineering
Motor Trade
Municipal and County

Engineers
Naval Architecture
Pattern Making
Police, Special Course
Preceptors, College of
Pumps and Pumping

Machinery
Radio Service Engineering
Road -Making & Maintenance
Salesmanship
Sanitation
Secretarial Exams.
Shipbuilding
Shorthand (Pitman's)
Structural Engineering
Surveying
Teachers of Handicrafts
Telephony and Telegraphy
Transport Inst. Exams.
Weights and Measures

Inspector
Welding
Wireless Telegraphy and

Telephony
Works Managers

If you do not see your own requirements abore, write
to us on any subject.

IT COSTS NOTHING TO ENQUIRE.
Also ask for cur New Book (FREE OF CHARGE),
THE HUMAN MACHINE, Secrets of Success.

STUDY

AT

HOME

IN YOUR

SPARE

TIME

CAN HAVE A COLLEGE TRAINING IN
ALMOST ANY CAREER FOR

A FEW SHILLINGS MONTHLY.

MATRICULATION
There are many ways of commencing a
career, but Matriculation is the j11111p.11::

off board for all the best ones.

CIVIL SERVICE
Suitable to both sexes. Ages 's to 2-t.

G.P.O. ENG. DEPT.
CUSTOMS AND EXCISE; INSP. OF

TAXES, Etc.
NO EXPERIENCE REQUIRED

OPEN EXAMS.
We prepare candidates for all

INSTITUTE
EXAMS.

TECHNICAL, INSURANCE,
COMMERCIAL, GENERAL, POLICE,

Etc., Etc.

ENGINEERS ALL
BRANCHES

There are examinations which are open
and suitable to you, others which are not

Get our advice before deciding.
The Commercial Side of

THE MOTOR
TRADE

offers exceptional opportunities for
young men of good education.

EVERY DEPARTMENT IS A
COMPLETE COLLEGE.

EVERY STUDENT IS A CLASS
TO HIMSELF.

DO NOT DELAY
There may be chances for you to -day for
which you may be too late to -morrow.

Every day counts in a man's career.

It is the personal touch which counts in Postal Tuition.

LYZUFtffr" Dept. 76, THE BENNETT COLLEGE LTD., SHEFFIELD
All applications respecting Advertising in this Publieat Ion should be addressed to the A 1)V E ICI I S EME NT MANAGER, GEORGE NEwN Es Ltd.,
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Notes, News and Views
Bind Your Copies of Practical Mechanics "
THE binding case for Volume I., with

buff -lettering on blue cloth boards, and
suitably decorated, complete with title
page and index, is now ready, and costs
2s. 6d. (by post 3s.) from the Publisher,
George Newnes Ltd., 8-11 Southampton
Street, Strand, London, W.C.2. The index
can be obtained separately if desired for
4d., post free. All readers should have
their copies of Volume I. bound, and thus
be able easily to refer to the contents by
means of the fully cross-referenced index.
This issue, of course, commences Volume II.
See the Special Binding Offer on page iii. of
cover of this issue.

High -Voltage Electrical Discharge
IT is reported that in the high -voltage

laboratory of the General Electric Com-
pany at Pittsfield, Mass., the engineers
have produced electrical discharges of
approximately a quarter of a million
amperes at the enormous pressure of 150,000
volts in eight micro -seconds. Over
30,000,000 kilowatts were represented in a
single discharge, and a copper wire, in.
in diameter, was completely vaporised in the
tiny fraction of a second required for the
discharge.

New Cross -Channel Motor Ship
DUILT to the order of the BelgianB

Government for cross -Channel service,
the new motor -ship, Prince Baudouin,
recently completed her trial trip, when an
average speed of 25.25 knots was obtained.
The ship has an overall length of 370 ft. 8 in.,
a beam of 45 ft. 11 in., and a depth of
24 ft. 9 in. The propelling machinery con-
sists of twelve -cylinder, two-stroke single -
acting Diesel engines. The cylinder bore is
580 mm. and the piston stroke 840 mm.,
and each engine develops 7,500 h.p. at a
speed of 258 r.p.m. The lighting, heating
and ventilating of the ship, as well as cooking
and water -heating, are carried out elec-
trically, and for supplying the necessary
power, four generators, each of 480 kW.,
are installed in the auxiliary engine -room.
As is usual on cross -Channel ships, accom-
modation is provided for first- and second-
class passengers, and this includes four
restaurants, where 300 meals can be served
simultaneously. There are five saloons
equipped with sleeping -berths.

Latest French Submarine
FRANCE'S newest submarine, the Con-

querant, which was launched recently, is

300 ft. long, and has
1,500 tons. Her engines
giving the craft a speed
surface and 10 knots
The armament consists
torpedo tubes, one 100
machine guns, and the
of action is 10,000 miles.

a displacement of
develop 7,000 h.p.,
of 20 knots on the
when submerged.
of eleven 550 mm.
mm. gun and two
submarine's range

THE MONTH'S SCIENCE
SIFTINGS

The new dry dock which was recently
opened at Wallsend is 570 ft. long, and
over 60,000 tons of concrete have been used
in its construction. The dock gates are of
the two -leaf solid steel type, each weighing
90 tons, and the walls are 12 ft. thick.
The pumping plant, which has a capacity
of 70,000 gallons a minute, can empty
the dock in two hours.

A submarine lift has been designed by
an Italian naval engineer. Placed in a
well in the submarine, the lift consists of a
cylinder large enough to accommodate a
man, and when communication with the
interior of the submarine is closed, the
cylinder is allowed to rise to the surface.
It can be opened from the interior, and by
means of a winch the cylinder can be
returned to the submarine.

What is stated to be the highest self-
supporting tower in the United States has
recently been erected by the General Electric
Company at Denver. The tower, which
is to be used for supporting an aerial, is
470 ft. high, 35 ft. square at the base,
tapering to 2 ft. square at the top, and can
withstand a wind velocity of 125 miles an
hour.

According to a recent report, another
aerodrome ship, the " Schwavenland," is to
be put into service on the German Air
Mail Service between Europe and South
America. The ship will be stationed off
the African coast and will be capable of
taking three seaplanes on board at one
time. It will launch by catapult a machine
weighing 13 tons at a speed of ninety
miles an hour, and will carry sufficient fuel
for refuelling twenty aeroplanes.

......
A Rocket to the. Moon

MAX COSYNS and Neree Van der Elst,
the Belgian scientists, are contemplating

an interesting experiment which is to take
place during their next adventure into the
stratosphere. A rocket weighing 2 lb. is to
be released when the balloon reaches the

stratosphere and will be shot upwards by a
series of powder explosions. It is claimed
that when fired at an altitude of 12 miles,
the rocket, owing to the lower pressure,
would travel at a greatly increased speed
and would reach the moon in a few hours.

Steering Ships by Wireless
ANEW application of radio was recently

demonstrated in Italy when Senator Mar-
coni's yacht, Elettra, was navigated " blind-
fold " to Sestri Levante by means of a
" radio beacon " transmitted from a dis-
tance of about ten nautical miles. The
transmitting instrument on land sends out
micro -waves less than 50 cm. long, which
are received by an instrument on the ship.
A needle is caused to oscillate in front of a
screen which is divided into two sections,
one red and the other green. A loud speaker
working in conjunction with the apparatus
gives audible signals indicating " left " or
" right." All that the navigator has to do
is to steer the ship so as to maintain the
needle in a central line between the red and
green sections. The action of the wind and
current is corrected automatically. It is
claimed that the invention will prove in-
valuable for directing ships in foggy or
stormy weather, and during extreme
darkness at sea. The apparatus can also be
used for directing aircraft.

War 'Plane with no Tail
THE results of nearly ten years' pioneer

work by an aircraft designer and his wife,
Captain and Mrs. G. T. R. Hill, were shown
at Westland Aircraft Works, Yeovil, to -day,
when a new pterodactyl fighting 'plane was
put through her paces.

The absence of a tail gives the gunner in
the machine a greatly increased field of
fire, and if adopted by the Air Ministry the
pterodactyl is likely to be used in large
numbers for the defence of London.

Captain Hill evolved the pterodactyl
from a glider with the help of his wife, who
sewed together the wing fabrics. He built
the first pterodactyl on the lawn of his home.

The Healing of Wounds in Metal
OUR readers will be interested to know

that the interesting article on page 573
of our issue for September entitled " The
Healing of Wounds in Metal " dealt with
actual work carried out by Messrs. Barimar
Ltd., to whom we are indebted for per-
mission to use the illustrations appearing in
that article, and for the information on
which the article was based.
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SOME INTERESTING
WHAT the lifebelt is to

the sailor, so is the
parachute to those who

fly. Thousands of pilots and
their passengers have rsaved
their lives by means ( of this
simple device, made from silk
and cord, and have_thus:qualified
for member-
ship of the most
exclusive club
in the world-

FACTS ABOUT

By F. J. CAMM

(Above.) Inside a parachute inspection department, showing the third
folding stage in the inspection of the parachute. (Right.) This type

of parachute is made attached to a coat, as shown.

the famous Caterpillar Club-whose entire
membership consists of those who have
saved their lives by means of para-
chutes. The badge of membership-a small
gold device worn as a tiepin-is not a
coveted insignia among airmen, for it is
only in the extreme resort that a pilot
abandons his aeroplane. As with the cap-
tain of a ship, so with a pilot, it is an un-
written law that he should do everything
in his power to save his craft. The para-
chute is strapped to his back for use only
when a crash is inevitable. It is not

intended for use by the
nervous pilot on every
occasion when the aero-
plane develops trouble, for
in most cases of failure of
the engine or some other
part of the aeroplane it is
possible for the pilot to
glide until he finds a suit-
able landing place.

In warfare, for example,
anti-aircraft 1,unfire may
shoot away :a :rportion of

An exceptionally fine photograph, showing the first stage of the parachute jump as the
parachutist leaves the aeroplane.

THE LIFEBELTS OF THE AIR
the wings or tail, and immediate resort to a
parachute jump will ensure that in the
ultimate crash the damage is confined to
material and excludes a human life. The
parachute, too, by skilful manipulation-
drifting-may prevent the pilot becoming
a " prisoner -of -war." It requires a good
deal of pluck to jump into space, even from
a crashing aeroplane, but the number of
casualties arising from parachute jumping
is practically negligible, and there has been
practically no loss of life, the only instances
being those of professional parachute
jumpers who, in combining daring with

Mr. J. Tranum, the famous parachutist, who has
made many record -breaking jumps.

their descents, have paid the penalty of
spectacular showmanship with their lives.

The parachute is now a standard part of
the equipment of all military aircraft, which
are compelled under Air Ministry Regula-
tions to carry parachute equipment of an
approved type. All pilots are given instruc-
tions as to their use.

The parachute, strange to relate, was not
originally introduced as a safety device, but
as an added attraction to balloon ascents,
which the public were invited to attend ;
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and to swell the gate money the spectacle
of parachute descents was an added bait.
There are, of course, to -day several pro-
fessional parachutists who are performing
yeoman service for aviation in demon-
strating the ease and the safety with which
a pilot or a passenger may leave an aero-
plane.

The parachute was first introduced by
Veranzio, an elderly but intrepid Venetian
architect who, as long ago as 1617, practised
descents from the top of a tower, with a
square sail stretched by four rods of equal
size, and having four cords attached to the
four corners which were fastened to his
body. In spite of the crudity of the device,
it is recorded that Veranzio made several
successful descents.

Parachutes were first introduced to the
Royal Air Force in 1925, since when they
have been compulsory. They have never
been compulsory on civil machines,
although many of the commercial air lines
carry them as part of their standard
equipment.

There are several differing designs of
parachutes available, the most noteworthy
being the Irvin, which is that adopted by
the Royal Air Force, and the Russell.

Vera furl, a 20 -year -old London girl, making a
parachute descent at Brooklands.

The Irvin parachute is a flat circle of silk
24 ft. in diameter, with a 2 -ft. circular vent
in the centre, the purpose of which is to
allow a certain amount of the air trapped
when the parachute opens to escape and
somewhat to relieve the shock to the para-
chutist when the parachute opens, and also
to relieve the connecting cords to the
harness of undue strain. When the para-
chute opens out it assumes an umbrella -like
formation which, of course, causes a cor-
responding reduction in diameter-in point
of fact, when open and loaded, the para-
chute is about 17 ft. in diameter. Equally
spaced round the edge of the parachute are
twenty-four rigging lines, each 16 ft. long.

poo

500

RELEASE POINT

WIND VELOCITY 13 KNOTS

U.S. AIR CORPS PARACHUTE

TYPE "SS

RUSSELLRUSSELL LOBE TIME TO GROUND

PARACHUTE TYPE 'S' 35-5 SECS.
I

TIME TO
-1

GROUND
I I

33.5 SECS.
r

...
0 500

DRIFT IN FEET

A chart showing the method of test employed when comparing parachutes of widely different drift
characteristics for speed of descent.

These are attached in groups
of six to the harness attached
to the waist and shoulders of
the user. The harness is fixed to
the body of the pilot and the

Ralph le Peal, a veteran para-
chutist, in mid-air following a
jump from a 'plane at the

National Air Races at Chicago.

00

parachute itself is folded in a certain way,
and strapped to his back. He virtually
is sitting in a loop something similar to
a child's swing, so that when he jumps and
the parachute opens he is suspended from

it. Part of the harness engirdles the
thigh, then there is the loop of the
swing in which he sits; there are the
back straps which fasten round the
waist and the upper part of the harness,
to which the four groups of six rigging
cords are attached.

In the Irvin pattern a
pilot parachute 2 ft. in dia-
meter is included. It is
spring -operated by the para-
chutist and is used to with-
draw the main parachute
from the packing envelope.
This latter is similar to an
ordinary letter envelope. It
has four flaps that open
when required under the
action of elastic in tension.
The opening of this envelope
is operated by means of a
flexible cable rip -cord en-
closed in a flexible metal
tube. Pulling the cord

Mr. Harris making a jump during Sir Alan Cobham's Air
Circus display at Somerset.
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withdraws two pins which unlock the
pack.

" Pull -off " or " Delayed " Drop
The question is often asked, which of the

two jumps, viz., a " pull -off " or a " de-
layed " drop of 1,000 ft., produces the
greatest strain on a parachute.

When making a pull -off with a para-
chute of the Russell type, the parachutist
takes up a position on the wing of the
'plane, which is eased down to the minimum
flying speed, the parachutist then rips his
'chute and waits for the 'chute to pull him
away from the machine. The air -speed of
the plane is usually about 50-70 m.p.h.
whilst this operation is carried out.

On making a delayed drop, the para-
chutist jumps clear of the 'plane with the
parachute intact, and increases his down-
ward speed each second, attaining his
maximum speed of 120 m.p.h. after about
ten seconds, by which time he will have
fallen 1,000 ft.

From the above figures it will be seen
that the greatest strain is placed on the
parachute when making a delayed drop, as
the shock load increases proportionately to
the speed at which the body is falling at the
time of opening the parachute.

Everything used in the manufacture of a
parachute is governed by A.I.D. Release
Notes, being supplied by manufacturers
who are officially appointed by the Air
Ministry.

Therefore, when a parachute is sold, the
maker issues a Release Note covering the
completed article, guaranteeing that the
parachute is made from first-class material,
tested and only supplied by manufacturers
approved by the Air Ministry.

The minimum breaking strain to which
component parts of the Russell " Lobe "
Parachute are subjected are as follows

Harness webbing . . 2,750 lb.
All -metal fittings . . 2,500 
Silk thread for seaming . 8 

Shroud lines. There are twenty-four of
these. Each will take 400 lb.

The silk and duck are of the best quality
obtainable, and the duck waterproofed
before being made up.

To give some slight idea of the work
entailed in the manufacture of this para-
chute. The canopy consists of about
70-100 yd. of silk (depending on the size of
the 'chute). This is divided into 24 panels,
each of which consist of 12 panels, making
288 panels altogether. These are joined by
either quadruple or double rows of stitching.

The First Drop
All those who have made parachute

descents agree that it is one of the most
pleasant sensations imaginable once they
have plucked up the courage to jump into

space. Instead of experiencing what they
anticipate, namely, a feeling of hurtling
through the air with an acceleration due to
gravity of 36 ft. per second, they ex-
perience a sensation of floating on nothing,
and there is a pleasant yet almost eerie
silence. Another surprising experience
common to all parachutists is the remark-
able speed at which the brain seems to
function in the three seconds which is
normally allowed before the rip -cord is
pulled. Immediately after the jump you

-
H. E. Manning, a professional parachutist, taken aloft
over the Curtiss Wright -Reynolds Airport, Chicago,
a distance of 11,500 feet, leaped over the side, shoot-
ing head first' at an average speed of 147 miles an
hour. 1,000 feet from the ground the pilot 'chute
broke' free end then the big parachute, Manning

floating safely to earth.
The photograph shows Manning nearing the ground
after his spectacular leap at the International Air

Races at Chicago.

find yourself in a position facing the
ground-an ideal position for opening the
parachute by means of the rip -cord ; there
follows a slight swish and slight jar as the
'chute stretches itself open under air
pressure.

Landing
After the 'chute is safely opened, the next

move is to concentrate on landing. Pilots

are instructed that they must not stiffen
their muscles, but make contact with the
ground limply, and if possible to sink to
the knees gently, allowing the resistance of
the 'chute to break the fall. It is very
seldom that even a bruise results from
landing. Everything, of course, depends
upon the careful packing of the parachute,
so that it may open freely. The extreme
safety of parachuting has brought into being
the profession of parachuting, and there are
many who are now engaged making daily
descents with Russell and other parachutes.
Most of these are making at least two or
three delayed jumps and one pull -off daily.

Control
It is possible, of course, within certain

limits, for the occupant of a parachute
somewhat to control his descent. The
speed of descent, which is largely dependent,
of course, on atmospheric conditions, aver-
ages about 20 ft. per second on the surface
type, which is equivalent to jumping from
a 7 -ft. wall. On the training type the speed
of descent is only 17 ft. per second. By
careful manipulation the rate of descent
can be varied by what is known as " spill-
ing " the air. In this operation, the occu-
pant, by pulling on some of the rigging
cords, can allow some of the air inside the
parachute to escape. This will accelerate,
according to the amount of air spilt, the
rate of descent. When reasonably near the
ground he can allow the parachute to
assume its normal shape and slow up his
descent in preparation for contact with the
ground.

It is interesting to note that lives have
been saved by means of parachutes from
jumps made as low as 100 ft.

The graph shows the results obtained
when parachutes were dropped from a
'plane at the same instant. Two -hundred
pound -weights were used on each parachute.
The actual distance of drift was measured
from a mark over which the parachutes were
released, to point of contact with the ground.
The distance of drift for the Air Service
parachute (seat type) was found to be
1,475 ft. and for the Russell " Lobe " para-
chute (seat type) 825 ft. The time from
release to ground for the Air Service para-
chute was 35.5 secs. and for the Russell
" Lobe " parachute 33.5 secs. The altitude
at time of release was 1,000 ft., with wind
velocity of 13 knots. Dividing time down
into altitude gives a vertical speed of
descent of 28.2 ft. per sec. for the Air Service
Parachute and 29.9 ft. per sec. for the
Russell " Lobe " parachute. Dividing the
time down into the distance of actual travel
as shown above, i.e., the distance between
point of release and point of contact with
ground gives an air speed of 50.2 ft. per sec.
for the Air Service parachute and 38.9 ft.
per sec. for the Russell " Lobe " Parachute.

THE MAN THAT DEFIES GRAVITY
SOME years ago there entered into the

arena of the Nouveau -Cirque at Paris a
performer carrying on the tip of one

of his fingers a small box which kept turn-
ing slowly round and round whilst balanced
on one corner. He lifted the box from his
finger and set it down on another corner,
with the same result. What was the
secret ? The box contained a well and
accurately made gyroscopic top, spinning
at a high velocity.

The apparatus shown in the diagram was
then introduced to the audience, viz., a
high steel mast supported by wire stays and

containing at
large steel cup.
rested (not
joined, as in
gyroscopic
of a free bear -
of the large
disc. To this was fitted
framework which
could be grasped by
the performer and in
which he could sit. To
this framework was
fitted a geared driving

its summit a
In this cup,
fixed) a ball
an ordinary
top, by means
ing to the axis

gyroscopic
an upper

apparatus by means of which he could
impart a high speed of rotation to the
heavy disc. When the performer first
entered the framework, the apparatus was
supported upright by means of a rope
fastened to the ring shown in the top of
the framework. Pedalling gradually faster
and faster, he set the disc spinning at a
high velocity, the rope and catch were then
removed and this great human -driven
gyroscope went through all the evolutions
that an ordinary toy gyroscope performs.

Truly a thrilling performance, when one
considers that the mast was some 35 ft. high.
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Examining a picture by ultra -violet ray. The light
penetrates the top coating of paint and discloses the
original. This is possible, as the ancient artists used
a mineral base for their paint, whereas the modem

artist uses an organic foundation.

STRICTLY speaking, the rays given
off by various insects, such as glow-
worms, fireflies, etc., are the result of

definite chemical reactions which are
deliberately controlled by the animal con-
cerned.

Fluorescence, on the other hand, is not
accompanied by any chemical change in
the substance producing it, nor is the allied
effect of phosphorescence. On this footing,
a clear distinction can be drawn between
the " cold " light due to organic and
inorganic processes.

In true fluorescence-as in phosphor-
escence-the light given off must come from
light which has been received. It is true
that the emitted light is always lower in
wavelength than the incident light, but it
is not generated spontaneously, as it is by
the glow-worm or firefly. The process is,
in fact, one in which light is transformed,
but not generated.

Fluorescence owes its name to the fact
that it was first observed in connection
with the native mineral called Fluor -spar,
though nowadays it is known to be a
property shared by a great variety of sub-
stances. This is not apparent under normal
conditions because the fluorescent effect is
so feeble that it is usually masked by the

(Above.) Where words have been
deleted from rare manuscripts of an
earlier century they can now be
deciphered by means of a compound
binocular microscope and a special
process of illumination. (Right.)
An ultra -violet ray machine being
used to discover a forged document.

Po/c/'Zis ht
, -

FLUORESCENCE AND
PHOSPHORESCENCE

A well-known example of
what is sometimes called
" cold " light-to distin-
guish it from the light
given off by a heated body
-is to be seen in the
curious luminescent rays
emitted by certain insects,
such as fireflies and glow-
worms, and by various

kinds of jelly fish.

brighter " exciting " light. But nearly
every substance exhibits it to a greater or
less degree when subjected to the action
of ultra -violet light-or X-rays-in a
darkened room.

" Afterglow "
It is commonly said that fluorescence

Examining precious stones with micro -photography,
which shows details of its structure, the purity

or otherwise of the stone.

lasts only as long as the light which causes
it, whilst phosphorescence persists after
the exciting rays have been withdrawn.
This, however, is only partly true, because

although phosphorescence is more
definitely an after-effect-due, one
might say, to a delayed action-
fluorescence is seldom so instantaneous
as to be free from some degree of
" afterglow." Most fluorescent sub-
stances are, in fact, also phosphor-
escent, and it is often extremely
difficult to distinguish between the
two.

The well-known physicist, Lenard,
found that the peculiar lag in time
associated with phosphorescence is
sometimes caused by small metallic
particles or " impurities " in an other-
wise purely fluorescent crystal such as

Flowers are brought to perfection, and fruit ripened
very rapidly by means of electrical rays.

calcium sulphide. If the impurities are
removed, the crystal reacts instantaneously,
fluorescing only so long as it is subjected to
an exciting ray.

This is, of course, exactly what is required
from the fluorescent screen used in a cathode
ray television receiver, where any excessive
afterglow will " blur " the received picture.
Great pains must therefore be taken to
free the Willemite crystals (used in pre-
paring the viewing screen) from every
trace of impurity.

For cathode-ray work it is particularly
important to use a fluorescent coating which
is capable of giving a " brilliant " response
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because of its new import-
ance in cathode ray tele-
vision, it has other useful

fields of
applica-
tion, par-
ticularly
for test-
ing thepurity
and chem-
ical com-
position

iskommit

Above.) The laboratory where 'C
the experiments with the cold
cathode rays are being made.
On the right the high-tension
apparatus is to be seen where
the 250,000 volts electric current
is generated, which is used for
the production of the cold cathode
rays. On the left, is seen the
apparatus for producing the cold cathode rays. The experiments are being made under a cover of a plate of

crystal lead, because the rays may hurt the persons which are experimenting on them.

(Right).
Demonstrating
the "hand
torch" sun-
light ray.

to the impact of the electron stream.
Willemite or zinc silicate is found to give
very good results for anode voltages up to
500. But it must be chemically pure,
otherwise it is liable to vary considerably,
both hi brilliance and colour. With higher
anode voltages, of the order of 1,000, zinc
sulphide and calcium tungstate may be
used for the fluorescent screen to give clear-
cut reproduction, free from blur or after-
glow.

Cathode Ray Television
Although interest at the moment is

largely centred on the subject of fluorescence

of food and various industrial products
In making an analysis, the substance to

be tested is exposed to ultra -violet light,
and the colour and degree of the resulting
fluorescence are then noted and compared
with that given by a sample of known
purity and composition. Alternatively a
strip of filter -paper is soaked in the dye-
or other liquid under test-and subjected
to a ray of ultra -violet light. The capillary
action of the filter paper produces " zones " of
fluorescence, which can readily be compared
with those produced by the genuine article.

Fluorescence also plays a useful part in
the microscopic examination of animal and

vegetable substances. The microtome sec-
tions cut through the stalks of plants show
a characteristic and beautiful luminescence
when subjected to ultra -violet light. The
same effect is also produced by the cellular
structure of fruits, and by the " rings "
formed in the trunk of a tree.

In food analysis, milk shows a yellow
fluorescence, whilst that of flour is blue.
The presence of boracic acid and other
preservatives can also be detected by the
characteristic colourings given off under the
action of ultra -violet light. A fluorescent
test will similarly distinguish the edible
from the poisonous varieties of mushroom.

Detecting Forged Documents
Forged documents are detected by slight

variations in the otherwise uniform fluor-
escence of the surface of the paper or
parchment where an erasure has been
made, whilst the " faking " of rare postage
stamps is at once shown up, particularly
if any alteration has been made to an existing
postmark or if fresh gum has been added
to the back of the stamp. In the same
way renovations to an old painting are
clearly made evident by the varying fluor-
escence of the original pigment as con-
trasted with the new, whilst the subsequent
addition of a forged signature also becomes
palpable when exposed to ultra -violet light.
The different fluorescence of old and
modern paints and inks is quickly recognised
by the skilled eye.

A very striking demonstration can be
given of the effect of human fluorescence.
The light from a mercury -vapour lamp is
first passed through a filter of blackened
glass, and the emerging beam of invisible
or ultra -violet light is then directed from
the stage of a music hall on to the audience.
Under these conditions, dress materials
show a fluorescent colouring which is quite
different from that normally seen-depend-
ing upon the texture of the material and the
chemicals used in dyeing it. But the most
startling result is that the eyes and teeth
of the audience shine out in brilliant blue.
Curiously enough artificial teeth appear
dead black.

0NE of the pioneer airmen of Imperial
Airways, Captain F. Dismore, has
just completed twenty-one years as

an aeroplane pilot, while the total mileage
flown by eight of the veteran pilots of
the Company-Captains Dismore, Jones,
Horsey, Rogers, Youell, Wileockson, Perry
and Walters-has now reached a figure of
approximately 7,000,000 miles.

It was in August, 1913, that Captain
Dismore gained his certificate of proficiency,
and he has been flying aeroplanes ever
since, handling machines of all types and
sizes. He was at the Central Flying
School, Upavon, in the days before there
was any special flying corps uniform, and
the soldiers, sailors, and mariners who were
drafted to the school wore so many different
uniforms-including kilts-that Upavon
was often referred to, jokingly, as " the
Zoo." Among those who were at the
Central Flying School, while Captain
Dismore was learning to pilot an aeroplane,
were Lord Trenchard and the late Air Vice -
Marshal Sir Sefton Brancker. At that
time, however, military aircraft were in
such an early stage of development that
sceptics were heard to declare that " only
birds and fools took to flying."

In the early days of the Great War Captain
Dismore carried out scouting flights over
the North Sea in search of enemy sub-
marines ; after which he saw much active
service, fighting against enemy aircraft in
Belgium, and being decorated by the King
of the Belgians with the Order of Leopold.
He also acted as a flying instructor.

VETERANS OF THE AIRWAY

When hostilities ceased and civil aviation
began, Captain Dismore flew on the first
commercial services to the Continent, and
he has been a pilot of air -liners ever since.

Twenty-one years ago Captain Dismore
was flying a pioneer type of biplane which
was like a big box -kite, being driven by a
single 50-h.p. engine and carrying a pilot
and one passenger. To -day he flies as
commander of an air -liner of Imperial
Airways which is driven by four engines
developing 2,200 horse -power and carries
thirty-nine passengers and a crew of four.

Approximately 1,000,000 miles have now
been flown by Captain 0. P. Jones, who has
the honour, on several occasions, of piloting
Imperial Airways craft which have carried
the Prince of Wales as passenger. Captain
Jones learnt to fly in 1917, and piloted
many different types of aircraft in the Royal
Air Force. Then, on resigning, he con-
ducted a joy -riding concern ; while for a
time he was with Mr. A. J. (now Sir Alan)
Cobham ; after which he flew for the Instone
Air Line, subsequently joining Imperial Air-
ways. On one occasion, piloting a big four-
engined air -liner up to Scotland for demon-
stration flights, Captain Jones took up
more than 3,000 passengers in three days.

Captain Youell, who has now flown
more than 800,000 miles, became appren-
ticed when he was fifteen years of age to an
early flying school at the Hendon aerodrome

his first job being to mend punctures in
aero-tyres and replace missing spokes in
aeroplane wheels. When he was sixteen,
he learned to fly one of the school biplanes.
In 1918 he was in France on active service,
seeing a considerable amount of aerial
fighting. When peace came he went with
a joy -riding concern to Sweden, carrying
out flights 150 miles north of the Arctic
Circle. On returning to England he began
flying on the Continental air -lines, becom-
ing, in due course, one of the pilots -of
Imperial Airways.

Captain Wilcockson, who joined the
R.A.F. in 1917, completed nearly 600 hours
of military flying before demobilisation in
1919. For some months he acted as a
pilot on the pioneer service which carried
mails by air from Folkestone to our Army
of Occupation at Cologne. Then be be-
came associated with the Handley -Page
Company, conducting early test -work with
slotted -wing aeroplanes, and remain=
with them until joining Imperial Airways.

The log -books of three others of these
veterans-Captains Horsey, Perry and
Walters-show that they have flown
hundreds of thousands of miles along our
airways with passengers, mails and freight,
Captain Walters having the distinction of
having obtained the first master air pilot's
certificate issued by the Air Ministry.
This represents a new category for British
commercial airmen, the requirements for
securing it being such that only pilots of
exceptional flying experience, both by night
and day, can hope to obtain one.
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TYPES OF
By W. H.

THE advantages that are to be bad in
employing tools of the holder type
are many. In the first place the

" tool -bits " for use in these holders are
of " high-speed " steel and are supplied
in a hardened condition throughout their
entire length. By reason of the fact that
the squared hole in the holder is drifted
through at an angle in relation to the base,
top rake is automatically given to the
" tool -bits " when secured in position.
Further to this the " bits " are cut off at
each end to an acute angle which at first
sight seems excessive, but when in the holder

gives approximately the correct amount of
front clearance to the tool.

Different makes of " tool -bits " vary as
to the shape of the ends. Some of them
are cut in the manner described square with
the normal top face of the tool, others cut
them diagonally so as to provide something
approaching both front and back clearance,
and in several instances the ends are
roughed out to shape. Thus it will be seen
that the steel comprising the tool can be
used until too short for the holding screw
to grip it. A different -shaped tool may be
ground at either end, and the hardness of
the steel remains the same throughout the
life of the tool. With initial grinding and
subsequent resharpenings it is only neces-
sary to remove very little actual material,

TOOL -BITS
DELLER

and the length of the tool shank always
remains constant. Also there is no com-
parison between the amount of work that
can be done between grindings when using
" high-speed " steel tools as against those of
ordinary carbon tool -steel. The particular
type of holders referred to range from shank
sizes of 4 in. X -fir in. suitable for lathes
using normal tools in. in thickness. The
bits or cutters for use in this size are in.
square. Other sizes correspondingly deeper
in section take tools increasing in the size
of the square by 118- in. in proportion to the
size of the holder shank.

Fig. 1 (left).-Fac-
ing up a piece of
mild steel, and
Fig. 2 (right).-If
the tool is too low
a pip will be left
on the work in the

centre.

These holders are made in types in which
the cutter lies straight or offset in a right or
left hand direction in relation to the shank.
While holders are to be had in which the
cutter can swivel on the shank, the line
of the top of the cutter is in this type
parallel with the top of the shank.
General Work

For general work the straight type is as
good as any ; provision can be made by
grinding the cutting face of the tool at an
angle to the centre line of the shank, so
as to allow the shank to swivel in the desired
direction for clearance purposes, and yet
maintain the cutting face square with the
work, as for instance in the manner of a
right or left hand knife tool.

Fig. 3 (left). -
Showing the tool
holder adjusted too
flat in relation to
the facing cut, and
Fig. 4 (right).-A
method of centring
bright bar so that

it will run truly.

As regards the actual grinding of the
tools, the side and front clearances should
be ground on the side of the wheel as
hollow -grinding on these faces is undesirable.
For general work if these clearances are
made within a degree either way of 9 degrees
they will be found satisfactory. The side
rake on the top of the tool can be from
15 to 25 degrees sloping away from the
cutting edges. This face can be hollow
ground. For the sake of durability the
side rake is made less for harder materials.
Brass tools may to advantage be made with
increased side and front clearances, but the
top and side rake must be absent if " digging
in " is to be avoided. In other words, a
flat-topped tool is essential. To avoid
alteration in the shape of tools from time
to time a half -dozen tools can be ground
up at both ends to cover requirements.

It is proposed to deal with the various
lathe operations in turn, and therefore it is
thought best to cover the individual tooling
requirements at each stage rather than
compile a table of tool shapes. In this way
it is hoped to impart the necessary practical
knowledge to the reader to enable him to
perform such operations in an efficient
manner. To make clear the points dealt
with, the text will be supported with

photographic illustrations, and at the con-
clusion of the series the whole of the opera-
tions will, as far as possible, be embodied in
an article next month describing the actual
machining of a complete job.

Facing the Chuck
In Fig. 1 a piece of mild steel is being

faced. Set the material fairly close in to
the jaws of the chuck. The tool -bit is held
in the holder so that a short length is
projecting. Clamp the tool holder at an
angle of about 45 degrees with the work and
so that the highest point of the tool is
approximately central. Move the tool away
from the centre and feed into the work
lightly by moving the top slide feed back to
the centre when the tooljkshouldtfinish
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exactly central, that is, leaving no projec-
tion. Proceed then to face outwards as
in Fig. 1, note that the face is being left
flat from the centre. If the tool is too low
a pip will be left on the work in the centre
(see Fig. 2) ; whereas if too high it will be
impossible to reach the centre with the tool.

The result of having the tool holder too
flat in relation to the facing cut is seen in
Fig. 3. This is caused by the side clearance
rubbing against the metal being removed
and pushing the cutter out of the way,
leaving a hollow in the centre. This would

not happen if the feeding was done in an
opposite direction, from outside to centre,
but the tendency is then, under a heavy cut,
for the nose of the tool to cut all round,
forming a groove in the material as it feeds
in. The direction of thrust is such that it
tends to swivel the tool and increase the
depth of the facing cut and may result in
scrapped work. The tool used in this
instance is a right hand turning tool which
feeds towards the left, normally producing
a right hand shoulder. With a rocker bar or
" Yankee " type tool post as shown the tool
setting is a simple matter. With a plate

or box type " tool post" requiring packing
beneath the tool to adjust the height, fine
adjustment can be made by sliding the tool -
bit in or out of the holder slightly.

With regard to the tool shape the profile
is such that the left hand or cutting face is
parallel with the shank, the front being
ground to form an angle of 60 degrees to
70 degrees with the opposite face and the
point given a small radius. Previous
remarks as to rake angles apply in this
instance. Finish will be governed by the
rate of feed and size of radius at the point.

Fig. 5 (left).-Set-
ting the tool for
centre height, and
Fig. 6 (right) show-
ing a cut being
taken which is clean-
ing up the bar with
a reduction of only
-004 in. in diameter.

Stone the point of the tool and take a fine
finishing cut, using a slow feed with soapy
water as a lubricant to produce a mirror-
like finish in steel.

The aim is to secure the necessary degree
of finish from the tool direct, as this is more
accurate than polishing.

Centring
Before work can be performed between

the centres it is, of course, necessary to
centre up the ends of the work. This is a
drilling operation. A small hole is drilled
central in the end of the bar and counter-

sunk at an included angle of 60 degrees to
match the lathe centre. Unless the centre
hole is accurate as regards angle and the
small hole continues deeper than the
countersink the hole will wear or be other-
wise unsatisfactory. For this reason a
combination centre -drill is recommended.

A method of centring bright bar so that
it will run truly is shown in Fig. 4. The
bar is held in the chuck with a fair amount
projecting. When the work is revolving it
is pushed true and steadied by the vee-
ended bar held in the tool -post while centre

drilling. After drilling both ends it is pre-
ferable to rough out the job in the chuck.
Set the tool for centre height as in Fig. 5.

Steady the end of the bar with the
back -centre, using oil to lubricate the point
of the centre. The same tool as that des-
cribed for facing can be used for " roughing
out." By using the method of centring
described, it is only necessary to leave a
minimum amount above the maximum
diameter of the finished job. As a proof
of this, the cut being taken in Fig. 6 is
cleaning up the bar, with a reduction of
only .004 in. in diameter.

PYRAMIDS and temples amid gleaming
sands I Vistas of mountains, forests,
lakes and rivers I Glittering " air-

scapes," high in the sky, formed by majestic
banks of cloud ! Wild life seen from a
bird's-eye point of view ! It is a new world,
now, which dawns for modern travellers-a
world viewed not from motorcars or
trains, or 'from the promenade decks of
liners, but from the saloons of big aircraft
flying thousands of feet above land and sea.

An exhibition of photographs which forms
a fascinating pictorial pageant of the 16,000
miles of air -lines which now connect Eng-
land with India and the East, and stretch
across Africa from Cairo to Cape Town, has
been arranged by Imperial Airways ; and
the interest of these aerial views is enhanced
greatly by a remarkable series of long-
range infra -red photographs taken from
Imperial Airways craft by a photographer
of The Times, and included in the exhibition
by courtesy of that newspaper.

The Exhibition is on view in a number of
cities throughout the Provinces. Entrance
is free.

In one's mind's eye, moving from picture
to picture in this wonderful collection, one
realises what it means to operate-as
Imperial Airways are now doing-a regular
weekly air service through three continents,
and over twenty-three different countries.

You see the great four-engined air -liner
" Helena " leaving the London air -port on
the first stage of an air journey across the
Empire. Paris appears below. Europe
passes away beneath. And then you see
the big flying -boat " Sylvanus " above the

A PHOTOGRAPHIC PAGEANT
FROM THE AIR

Mediterranean, with all its coastal and
island beauties.

Now conies Cairo, with pyramids and
golden sands, and all the mystery of a
mighty past. On you fly in fancy above
the desert to Baghdad, with the gold -
covered minarets of the El Khadimain
mosque gleaming in the brilliant sun.
After which you catch a fascinating glimpse
of that marvellous Arch of Ctesiphon, relic
of the Palace of the Parthian Kings.

On, devouring distance, along the Persian
Gulf with its sheikhs, pearl -fishers and
camels-on to Gwadar and Karachi. Nowa-
days five days only from London by flying
mail.

On still your " magic carpet " bears you
in unflagging flight-on across India to
New Delhi ; away eastward to Calcutta
and over the jungles to Rangoon; and
then on still farther east to Singapore,
which is now within eight and a half days of
London by flying -boat and 'plane. Scene
after scene is recorded-photographically-
sometimes from the air and sometimes from
the ground.

You not only look down, from above,
upon a world in miniature. You are
shown pictures of the control -cabins of the
great modern air -liners ; of the engines
which drive them so smoothly through the
air ; and of the air -ports and wireless and
meteorological equipment which now per-

mit our British air services to fly with a
reliability of just on 100 per cent.

Particularly fascinating are one's pictorial
impressions of a flight across Africa. The
desert lies behind and you approach the big
game lands, looking down from aloft on
herds of elephants and other animals of the
wild. Hills, mountains, and rolling plains
alternate with forests, lakes, and rivers.
The pageant of a mighty continent passes
before your eyes.

It is of thrills such as these, and many
others, that air voyages across the Empire
are composed-and one can enjoy them all
nowadays, not as a result of toilsome and
weary earth travel, but swiftly and without
fatigue by the speed and luxury of the
flying mail.

A young enthusiast sailing one of the many models
that are made` by the well-known firm of Messrs.

Bassett-Lowke, Ltd.
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Fig. I 9.-A fine view of a suspension bridge.

sPLENDID examples of reinforced con-
crete arch bridges are shown by Figs. 21
and 22, the former being Southwark

Bridge in reinforced concrete, and the latter
Hampton Court Bridge, which is of reinforced
concrete with good architectural effects pro-
duced by the addition of stone and brick-
work. Both these bridges were designed

structurally by well-known engineers, and
architecturally by well-known architects.

Bridges constructed on a Combination of
Principles

It will readily be understood that two or
more of the principles explained above can
be adopted in the design of one bridge.
The suspended span of a cantilever bridge
may be a large steel -framed girder. The
bridges on the embankment of a river may
be of girder construction, and that over the
river of steel -framed arch construction. A

SPANDRIL
WALL

VOUSSOIR5

ONE RING dtik
BRICK ARCH

-5P/Orfcific

EXTRADOS

371EWBACK

TWO R/Piq
BR/Cif HREli 

,s
Fig. 15.-The simple brick arch used in ordinary
buildings explains the large arched work used in
engineering. The flatter the arch the more brick rungs

are necessary.

The Chelsea Bridge over the Thames.

HOW BRIDGES
ARE BUILT

combin-
ation ofrein-
forced
concrete
a n d
steel is
used. It
may be

mentioned that we have many timber-
framed bridges in England, many having
been constructed by the Great Western
Railway, especially in Cornwall.

Foundations of Bridges
The foundations for bridges cause con-

siderable anxiety to engineers. Those on

Fig. 14 (left).- -
An interesting
brick - arched
bridge witIgbrick
abutments that
carries a railway
over Reigate
Road at Epsom.

Fig. 20 (right).
-A reinforced
concrete girder
bridge at
Cheam, Surrey,
which carries the
Sussex by-pass
over a road and

railway.

(Concluded from page 544,
September, 1934, issue)

more difficult to deal with, and will be
explained.

Where River Beds are not Firm
In this case the heavy abutments or

piers cannot safely be built direct on the
river bed, but a firmer foundation must be
provided. This is provided by many piles,
nowadays usually constructed with rein-
forced concrete, of suitable length, driven
into the soft foundation to such a depth
that the piles are rigidly held and form a
number of slender but strong piers on
which the bases of the abutments or piers
can be constructed. If there is a very
firm substratum near the river bed, it is
usual to carry the bases down to such firm

land do not usually present much diffi- ground, and this is done by means of doing
eulty, and ordinary building principles the necessary excavation below water
are used. Those under water are much level from inside a timber or steel cofferdam

GIRDER THAT CAN77LEVECED SUSPENDED

BALANCES GIRDER.; C./BOER

I

RELIT/NE/1T 12/ER.

Fig. 18.-This simply illustrates the principle of the cantilever bridge.
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Fig. 17.-A steel -framed cantilever bridge, as used for very large spans. Our Forth Bridge was
constructed on this principle.
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Fig. 16.-The steel -framed arch bridge used for very large spans. This illustration
shows the outline of Sydney Harbour Bridge, Australia, with a span of 1,650 feet ;
the largest arched bridge in the world designed and constructed by British engineers.

IT
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Fig. 21.-Southwark Bridge-a fine example

or box to exclude the water and to hold up
the ground. Another method is to use
caissons, which are cylindrical or rectangular
in shape. These are gradually let down into
the ground, which is excavated from within
them, and sunk deeper and deeper by heavy
loading as the excavation is done. Com-
pressed air is used to exclude water. When
a satisfactory foundation is reached, the
caissons are filled with concrete, which forms
part of the piers or abutments.

When River Beds are Firm
In this case not much difficulty is pre-

sented to the engineers, cofferdams or
caissons allowing the construction of the
bases under water.

The simple girder bridge has been
explained. The erection of large bridges
are often difficult problems, there being
four ways in which to tackle erection.

Temporary Staging or Centering
Brick, masonry or reinforced concrete

bridges are built off a temporary staging
or centering, usually of timber, constructed
upwards from the land or a roadway, and
the top of the staging being shaped to
coincide with the curvature of soffit of the
bridge. Where such bridges are built over

rivers, the
staging
must be
supported
by piles
driven
into the
river bed.Ver y
often the
difficulty
of pro-
viding
adequate
staging,or the
cost of it
for large
spans,
makes it
impera-
tive to use

of a reinforced concrete bridge. someother
system of bridge design that will avoid the
use of the temporary staging.

Cantilevering out
Large steel -framed bridges constructed

on the various principles explained are
usually erected by the method of canti-
levering
out, which
means that
first of all
a perfectlysound
" tailing -
back " or
" balance "
is provided
on both of

sides, and
then the
various
loose mem-
bers of theframed
bridge are
graduallybuilt
together
and out -

wards over the river, this operation being
conducted from both sides of the river,
until the two cantilevered parts meet at
the centre.

Rolling out
This is a modification of the last method.

The bridge unit is constructed on the land
in a convenient position, roller wheels are
placed under it, and the whole pushed or
pulled into its final position. The rear end
must be heavily loaded to prevent the
front end toppling over into the space to be
spanned. This method is suitable for
bridges of moderate span, and can be used
for heavy plate girder bridges and steel -
framed bridges of independent and con-
tinuous spans.

Floating out
This is a very ingenious way of erecting

bridges, and consists of constructing the
steel -framed or heavy girder bridge on a
staging and then transferring to floating
pontoons or barges alongside. At proper
tide level the whole is towed to the site
of the bridge, adjusted in line with piers
or abutments, but with a small vertical
clearance. Water is admitted to the
pontoons, which sink until the structure
takes its bearings.

Fig. 22.-Hampton Court Bridge-another fine example of a reinforced concrete
arch bridge with brick and stone dressings.

Marconi transmitting and receiving equipment installed in
the observer's cockpit of the -Scotland Yard Autogiro. The

receiver is immediately below the dashboard.

SCOTLAND YARD'S AUTOGIRO
THE autogiro in which experi-

mental flights over London are
being made by Scotland Yard

officers in order to determine the
possible value of this class of air-
craft for traffic control and other pur-
poses, has been fitted with Marconi
transmitting and receiving equip-
ment to enable it to maintain two-
way communication with the ground.

The wireless apparatus has been
specially designed for compactness
and light weight. Both the trans-
mitting and receiving panels are
fitted beneath the dashboard in the
observer's cockpit of the autogiro,
and the total weight of the equip-
ment, including batteries and all
accessories, is 70 lb.

The transmitter is arranged for
continuous -wave telegraph working,
and comprises a master oscillator and
magnifier circuit, with a P.625 valve
in each stage. The receiver is a
straightforward 3 -valve instrument,
with one screen -grid high -frequency
valve, type S.410, a detector, type
L.410, and one low -frequency valve,
type L.410.

High-tension supply for both the trans-
mitter and receiver is taken from a 240 -
volt dry battery, the power to the anode
of the magnifier being 4 to 5 watts ; the
battery is tapped at 120 volts for the
receiver. A 6 -volt accumulator supplies
low-tension current to the filaments of the
transmitter and receiver valves.

The Marconi Company has previously
fitted wireless equipments in the autogiros
used by Scotland Yard for traffic control on
Derby Day for the past three years, and its
efficient operation has contributed materi-
ally to the success of this form of traffic
control on those occasions, enabling the
observers in the air to give immediate infor-
mation to the police on the ground regarding
the state of the roads and any areas where
traffic congestion was impending.

Standard Work on Model Air-
craft : " Model Aeroplanes and

Airships," by F. J. Camm.
96 pages. 120 Illustrations.

Obtainable from all newsagents Price 1/- or from
Messrs. George Newnes, Ltd., 8-11 Southampton

Street, Strand, W.C.2, for 1/2 post free.
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THE USE OF LIGHT FILTERS IN
PHOTOGRAPHY

HOW TO OBTAIN CORRECT COLOUR SHADES IN BLACK AND WHITE PRINTS

EVEN at its best, a photograph falls
far short of a true copy of the
original subject. The most obvious

deficiency is the lack of colour, all the
various colours of the original being repre-
sented in terms of black and white. But
apart from this, the ordinary type of plate
or film does not record the true density of
the colours. By this I mean their relative
" lightness " or " darkness."

A bright red, for instance, is obviously
of a lighter tone than royal blue, and yet

if a subject containing these two colours is
photographed the resulting print will show
the blue as a considerably lighter tone
than the red. In fact, the red will photo-
graph scarcely a shade lighter than black,
while the blue will appear almost white.

Limitations of Ordinary Films
This peculiarity of the ordinary plate or

film is, of course, due to the fact that the
emulsion is more sensitive to some colours
than to others. If we paint a piece of card
with bands of the seven colours that are
popularly supposed to constitute the solar
spectrum, namely red, orange, yellow,
green, blue, indigo and violet, and photo-
graph the card using an ordinary (not
panchromatic or isochromatic) film, it will
be discovered that the red produces little
or no chemical action in the film. This
part of the negative, therefore, remains
clear, so that a positive from this shows the
red as black. The light from the orange
strip certainly has a slight effect, but it is
very small considering the brightness of the
colour. The printed result in this case
shows a dark strip more of the density of
grey or brown than of orange.

As we proceed towards the violet end of
the spectrum the film appears to become
increasingly sensitive. Yellow, nature's
brightest colour, although reproduced as a
light tone, is equalled by the green, while
the blue and violet appears to be lighter
than either the yellow or the green and
photographs as white.

This defect of the ordinary film naturally
produces an entirely false rendering of the
colour values in the photographic picture.

It is usually most noticeable in photo-
graphs of sunny scenes where white clouds,
white sails or light-coloured houses stand
out in contrast against the deep blue of the
sky. Such scenes may appear to be excel-
lent subjects for pictures, and yet when the
prints are produced the results are often
highly disappointing. The blue sky is
rendered as a blank white space, while the

white clouds have disappeared altogether.
At the same time cream -coloured stucco
walls of houses which appeared dazzlingly
bright to the eye are reproduced even a
shade darker than the sky.

A good example of this falsification of

Figs. 1 and 2 (left).-Illustrating the false tone
values obtained with ordinary photographic film.
The white walls, for instance, are rendered no lighter
than the deep blue of the sky. (Above) The same
scene as Fig. 1, but using an isochromatic film in

conjunction with a light filter.

colour values is furnished by the picture of
Corfe Village, shown in Fig. 1. In the
original scene there was a blue sky with a
little light cloud near the horizon, while
the walls of the sunlit buildings were very

Fig. 5. -A
sky filter used
in landscape
photography
to correct the
over sensitive-
ness of the
film to the

blue sky.

YELLOW OR
LIMBER 7/NT

CL ERR
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bright. In Fig. 1, taken with an ordinary
film, the scene has lost much of its beauty.
The sky is a blank space, and the buildings
and roads are in a mono-
tone of grey.

Colour -sensitive Films
To overcome this de-

fect there are two me-
thods available. One is k
to use orthochromatic,
panchromatic, isochro-
matic or one of the
other " chromatic "
films marketed by all
the well-known makers
of photographic ma-
terial, and the other is
to use a light filter.
Either may be used in-
dependently, but for the
greatest degree of colour
correction it is necessary
to use both.

The difference between
pan-, ortho- or isochro-
matic and ordinary films
lies in the fact that the
former gives a much Fig. 3.-Another example of incor-
better rendering of the reel colour values with an ordinary
greens, yellows and reds, An.

although blue and violet are still reproduced
somewhat too light. It is always an advan-
tage to use these special films, for apart
from their superior rendering of colour
values they are usually faster. Before
considering the action of the light filters
which are used in conjunction with them,
it is perhaps best to explain that the terms
panchromatic, orthochromatic, etc., are not
quite synonymous. Strictly speaking, a
panchromatic film is one which is sensitive
to all colours, and it must therefore be
developed in complete darkness. Obviously
the use of a red light would fog the film,
since it is sensitive to red as well as other
colours. The type of films called ortho- or
iso-chromatic-and by other fancy names
derived therefrom-are sensitive to yellow
and all the colours of the spectrum from
yellow upwards to the violet end, but are
not equally sensitive to orange and red. In
this case, therefore, they may be developed
in a very subdued red light.
Action of a Filter

As already explained, even the pan-
chromatic film is not perfect in its colour
rendering, and although sensitive to all
colours, it still over -emphasises the blue
end of the spectrum. It is here that the
light filter can be used to the best advan-
tage. The object of a filter is to reduce the
intensity of the blue light before it reaches
the film.

It filters out the blue and violet rays but
allows the passage of the red and yellow
rays. The filter consists of a yellow or
amber glass placed in front of the camera
lens. One method of building up a filter
consists in sandwiching a yellow -dyed film
of gelatine between two plain glasses, the
whole being mounted in a circular frame
which can be slipped over the front of the
lens.

The effect of using such a filter in con-
junction with an isochromatic film is
clearly shown in Fig. 2, which was taken
at the same instant as the photo reproduced
in Fig. 1. In Fig. 2 the blue of the sky is

Fig. 4.-In this picture a colour filter
was used, thus giving the various

colours their true tone values.
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rendered in its correct tone so that the white
clouds which were entirely absent from
Fig. 1 are distinctly discernible against
the deeper tone of the sky. The sunlit
buildings, which were a creamy white
colour, are now reproduced as the lightest
parts of the picture instead of being
rendered in almost the same tone as the
grey stones of the cross as in Fig. 1. Another
striking example is provided by the two
pictures shown in Figs. 3 and 4. Fig. 3
was taken without a filter, while Fig. 4 was
taken under similar conditions but using a

panchromatic film and a medium yellow
filter. Particular note should be made of
the better rendering of the colour values of
the flags. In fact, in one case a complete
reversal of the tone values has taken place.
What was probably a yellow -and -blue flag
is shown with the yellow darker than the
blue in Fig. 3, but in Fig. 4 the correct
values, namely the blue darker than the
yellow, are portrayed. Again, in Fig. 3 the
dazzling white hull of the yacht appears no
lighter than the blue sky, whereas in Fig. 4
it is given its true value.
Filters and Exposure

As is only to be expected, the use of the
yellow light filter increases the time
required for exposure of the negative. It is
found convenient to grade filters according
to the increase in exposure which they
necessitate. The usual medium density
filter increases the exposure about three
times when used in conjunction with a
panchromatic film or about seven to ten
times with the ordinary film.

As an example, a view requiring an
exposure of, say, 1/100 sec. with a panchro-
matic film will require to be exposed for
about A sec. (say A sec. as the nearest
shutter speed), with the filter in position.
However, as the latest panchromatic and
orthochromatic films are considerably faster
in themselves than ordinary " rapid " films

the exposure may be about the same when
using panchromatic film in conjunction
with a medium yellow filter, as when using
the older type of film without a filter.

Although a yellow filter may be used
quite successfully with ordinary films and
will, indeed, enable a much better rendering
of the colour values, yet the increase in
exposure of something like ten times which
is required obviously limits the number of
occasions on which snapshots can be secured
with the average cheap camera.

Usually any but the brightest views are

Fig. 6.-Typi-
cal colour filter
used to assist
in the correct
rendering of the
tone Values in
a photograph.

found to be under -exposed if snapped
through a filter when using ordinary film.
Thus, a subject requiring -Ay sec. for correct
exposure will need something like sec.
with the filter in use. As the camera
probably has no shutter speed lower than
A sec., the photographer is forced either
to under -expose by using the A.sec. setting,
or else to take a very brief time exposure
and risk any movement which may blur
the picture.

Sky Filters

To overcome the exposure difficulty in
landscape and seascape pictures, where the
chief use of a filter is the repression of the
blue rays from the sky portion, special
filters, known as sky filters, are obtainable.
With one of these it is claimed that no
increase in exposure is necessary. A typical
sky filter is shown in Fig. 5. It will be
seen that it is somewhat in the nature of a
compromise. The upper part of the glass
is stained a suitable spectroscopic yellow,
while the lower part is plain, the stain being
so applied that the yellow merges imper-
ceptibly into clear glass. Approximately
half the glass is coloured and half plain. A
filter of this type is quite suitable for a
view such as Fig. 3 where the sky portion
occupies roughly half the picture, but natur-
ally all subjects are not so accommodating

as regards the area and disposition of the
sky portion.

The yellow filter used in ordinary photo-
graphy is not the only type available, and
at least three other types are made use of
in photo -engraving in colour That cs, in
the preparation of the blocks used in colour
printing. In this process the coloured
object, such as a painting, is photographed
in the same way as when making a " half-
tone " block, but with this difference, that
three, and sometimes four, photographs are
taken. The plates used must be sensitive
to all colours ( panchromatic), and in each
case a coloured filter is attached to the lens
so as to admit only certain rays of light. A
different colour filter is used for each plate.
When three filters are used they are coloured
blue, green and red respectively. From this,
three distinct negatives are obtained which
are complementary to one another, the first
representing the yellow, the second the red,
and the third the blue portions of the
picture. Three printer's blocks are produced
from the three plates and these are then
inked with yellow, red and blue inks respec-
tively and printed one after the other in

Fig. 7.-Attaching
a light filter to the
lens of a small

folding
camera.

that order. The first impression gives a
yellow picture, the application of the red -
inked block then produces a picture con-
taining yellow and red with intermediate
orange tints, and the application of the
final blue -inked block gives the full colour
print. The fourth colour which is often
included is black, and to produce the block
for this the subject is photographed through
an amber filter.

FRENCH LINE MODEL
IN LONDON

BASSETT-LOWKE LTD., the well-
known model makers of Northampton,
have just delivered to the French

Line, 20 Cockspur Street, a magnificent
model of their latest cabin steamer, s.s.
Champlain. The model is a water -line type,
5 ft. long and built to a scale of 1 in 100.

All the most interesting characteristics
of this fascinating ship have been carefully
reproduced on the model-the one large
eliptical stream -line funnel, the clear open
games and sun deck, unobstructed by any
ventilators or gear. In fact, there is not a
single old-fashioned cowl -type ventilator
on the whole of the ship. The finish of the
model is in a new style. Instead of finishing
the winches and other deck gear in gold or
silver-plating or bronze, they are painted
in the actual colours of the real fittings,
giving the model a realistic appearance.
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MARKING OUT FOR MACHINING
Describing the essential

ACERTAIN amount of marking out
is required on most machining jobs
with the exception of perhaps purely

cylindrical work that is finished when it

Fig. I.-An efficient type al scribing
block and universal square.

comes from the lathe. Other
items may require drilling,
surfacing, slotting or key-
ways in them before com-
pleting and the positions of
details in relation to pre-
viously machined surfaces are
more often than not a matter
of small importance.
la The essential tools are a
surface gauge or scribing
block, a good stiff steel rule,
small dividers, square, scriber
and a centre punch. A small
angle bracket is useful under
certain conditions when one
or two clamps will also be
required for use in conjunction with it.
A simple form of scribing block consists
of a reasonably heavy circular base, the
underside of which is machined and
recessed so that it will lay flat without
rocking, and capable of sliding freely
on a flat surface. This base supports a
vertical spindle upon which slides a split
boss carrying a scribing needle, the needle
being locked by the action of tightening a
knurled nut. The setting of the point of
the scriber is dependent on trial and error
or lightly tapping the scriber, when only
held friction tight, in the desired up or down
direction. A scribing block of the type
shown in Fig. 1 is much more desirable for
fine work. The spindle of this is connected
to a rocker bar which has a screw adjust-
ment at the rear end. After setting the
point of the scriber approximately and lock-
ing it tight it is corrected by tilting the bar
to raise or lower the point by means of
the knurled adjusting screw. It is necessary
to have a flat surface on which to rest the
work while marking off. Failing a proper
machined surface plate, a square of plate
glass makes an efficient substitute for light
work.

Coatings for Marking Out
To make the marking easily visible it is

usual to coat the surface of the work to be
marked out. Bright steel is coppered for
this purpose by rubbing on with a piece
of rag a solution made by dissolving copper
sulphate crystals in water with the addition
of a few drops of sulphuric acid. This is
kept in a bottle for use as required. _The

tools and methods for marking out work ready for machining.

steel must be clean and free from oil,
otherwise the coppering will not result.
Wipe the surface dry immediately, and if
the marking out is to be retained on the

work for several days rub
over with oil to fill the lines
and prevent them from rust-
ing. Cast or forged surfaces
are prepared by chalking
over.

Marking Out
Supposing that it is neces-

sary to mark lines on
machined face, one fi in.
away from a machined edge
and another one H in. away
from it, a rule is held verti-

Fig. 2. (below).-To produce a
straight line, draw the needle along
the surface of the work so that the

point is trailing.

Fig. 3.-The casting being marked
out above is to be drilled through
the boss at a definite distance up

from the centre hole.

tally against the face of an
angle bracket or square
block so that the end of
the rule is touching the sur-
face plate. The point of
the scriber is then adjusted
against the markings on the
rule to the first dimension
and the job to be marked
is laid down on the
machined edge and a line
made on the face of  the
work. Fig. 1 shows) the
method of setting r the

scriber. The second line being ig in.
away from the first one, is 11 in. away
from the base, to which dimension the
scriber is then set. Draw the needle
along the surface of the work so that
the point is trailing as in Fig. 2. This will
produce a straight line. If the needle is
presented square to the work a " jumping "
action takes place with the result that the
line is wavy. Where the rule in a combina-
tion square is used a slightly different
procedure may be adopted. After making
the first marking, slide the rule upwards in
the head of the square until a fair line is
reached, when the scriber is raised the
required distance. This is particularly
useful when the dimensions are in odd
64ths, and when it is apt to be confusing to
count up from an odd fine marking.

Use of the Vee Blocks
Vee blocks are essential for cylindrical

work. For most work of this nature it is
essential that the dimensions are worked
off of the centre line of the bar. To find the
centre of a shaft by this method lay it in
the vee blocks and set the end of the
scriber near enough central, make a short
line on the end of the shaft, or in the case
of a tube at each edge turn completely
over and make another mark parallel
to the first one, resetting the point of the
scriber exactly between the lines. If the
lines are fairly wide apart a further trial
is made, if not the marking is continued
along the bar as required and firmly con-
tinued on the end, if necessary, for further
reference.

The casting being marked out in Fig. 3 is
to be drilled through the boss at a definite
distance up from the centre hole. This is
done by mounting the job on a mandrel,
the centre of which is found in the manner

stated. The height of the
centre is noted by placing
the scriber point against the
rule, and the distance that
the hole is to be above
centre added to it.

Using the Angle Brackets
Work that has a machined

face or base but that requires
marking out in a direction in

(Continued on page 34.)

Fig. 4 (below). - Work that
requires marking out in a direction
in which there is not a machined
surface to rest it upon has to be
clamped to a false vertical surface

for the purpose.
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pERHAPS you know that the reading
matter is prepared by a wonderful
piece of mechanism called a " Lino-

type." This machine has a keyboard like
a typewriter and assembles small brass
moulds in proper order, as the keys are
pressed ; when enough moulds are brought
together to form one line, molten type metal
is pumped in and a complete line is cast
in one piece. Line is added to line to form
a column, and columns are brought together
to make a page ready for the printer, but
obviously pictures must be dealt with in a
different way ; they must be prepared
separately and introduced into the page
afterwards. PRACTICAL MECHANICS is,
however, set on a " Monotype " machine, in
which the letters composing each line are
cast separately, as movable type, thus
easing the work of correction and make-up
in pages containing many illustrations with
text over -run round them.

Let us consider the case of an illustration
made from a black -and -white line drawing.

The drawing is first made on very smooth
white paper in indian ink ; this work must
be done very carefully, the lines being quite
black, with no tendency to greyness. It
may be larger than the required illustration,
but in all other respects must be exactly
as it is to appear when printed.

The drawing is then sent to the photo-
engraver, who prepares a " line block."
This line block consists of a metal plate,
usually zinc, in which the black lines form
the top surface. In the intervening white
spaces the metal is removed, so when the
completed block is covered with ink by the
rollers of the printing press only the top
surface takes ink from the rollers; con-
sequently, when the block is then brought
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Fig. 3,-Showing the various screens used in half-
tone blocks.

into contact with paper an impression of
the picture is formed. The block is rather
like an ordinary rubber stamp on a larger
scale, except that the surface is made of
metal (see Fig. 1).
The Camera used

The first thing the photo -engraver does
with the drawing is to photograph it. The
drawing is pinned up on to a board on a sort
of easel arrangement and illuminated by
electrio arc lamps ; there is, however, a
very peculiar thing about the camera used
for this job, for it does not point towards
the drawing which is being photographed.

HOW ILLUSTRATIONS
ARE MADE

Practically every article you read in Practical Mechanics is illustrated
with photographs or drawings. Have you ever wondered how

these illustrations are made ?

This is because there is a reflector on the
front of the lens which causes the camera
to look around a corner, so to speak, as
shown in Fig. 2. The object of this
reflector (which may be a mirror or a glass
prism) is to reverse the photographic image
on the negative, so that when the illustra-
tion is printed it does not appear the wrong
way round, i.e., it would appear reversed,
right to left, if photographed without the
reflector.

A photographic negative is then made in

ARC LAMPS
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Fig. 2.-The type of camera used for photographing
the illustrations.

the camera, and when this is developed and
finished the black lines will show as clear
glass, the white background being quite
opaque. A piece of zinc about 40- in.
thick is then coated with a solution, which
on being dried leaves a film on the surface,
this film being sensitive to light. This
zinc is then placed behind the negative in a
printing frame and exposed to the light of
another electric arc lamp. This light
shines through the clear lines in the negative
(but not through the dense background)
and produces a change in the film on the
surface of the zinc. After sufficient exposure
the zinc is removed from the printing frame
and its surface covered all over with a thin,
even layer of greasy ink applied with a
printer's roller. The zinc plate is then
soaked in water, and in a few minutes the
water soaks through the layer of ink until
it reaches the film beneath. Now comes
perhaps the most interesting stage in
the process, for original film
coated on to the zinc plate is
soluble in water and washes
away, thus undermining the
ink layer, which is also car-
ried away, leaving the bare
zinc. But where the light
has reached the film through
the clear lines in the negative,
the film has become hardened
and insoluble, so that the

water has not the slightest effect on it. It
therefore remains in place and holds the ink
on to the surface of the zinc plate, showing
an exact copy of the original drawing. The
ink left on the plate is then treated to make
it hard and strong, and the plate is ready
for etching.

The plate is etched by dissolving away
the bare zinc between the lines with nitric
acid. This is not so easy as might be
supposed, for considerable skill and experi-
ence are required to prevent the black lines
from being attacked by the acid ; but after
etching, the black lines are left standing up
above the surrounding metal. The zinc
plate is finally mounted on to a piece of
hard wood to make a total height equal
to that of printer's type, and the completed
block is then ready for incorporating in a
page of type, etc., ready for printing.

Now this process, you will observe, is
only suitable for subjects in full black and
pure white ; but in a photograph there will
be-in addition to black and white-inter-
mediate grey tones of all strengths. To
reproduce such a subject the picture is
split up into a multitude of tiny dots.
The dots are equally spaced all over the
picture, but the darker the tone the larger
the dots ; Fig. 3 shows this on an enlarged
scale. If you examine a photographic
picture in these pages with a magnifying
glass the dots will easily be seen.

To divide the picture up into dots like
this a special glass plate is used, ruled
with cross lines and placed in front of the
photographic plate in the camera. When
the apparatus is used in the proper manner,
the negative will be composed entirely of a
series of dots which vary in size according
to the darkness of tone. This negative is
printed on to a copper or zinc plate as for a
line block, except that it is usually done
without ink.

Etching is carried out by dissolving away
the metal in between the dots, but is not
carried so far as for a line block. The
finished block, called a " half -tone block"
this time, is then mounted on wood.

For producing illustrations in colour the
half -tone process is used, three separate
blocks being required for each
picture printed in
yellow, red and blue
ink.

Fig. 1.-A sectional view
of a mounted line block.



October, 1934 PRACTICAL MECHANICS 15

WATER "DIVINING"
If we attempt to trace back the origin of the divining rod, we find that it is lost in antiquity. The story
of Moses striking the rock has even been suggested as an instance of a case of divining. The word
rhabdomancy is used sometimes in connection with divining, and the word being of Greek origin
would go to show that the ancient Greeks were familiar with the divining rod, although we have no
proof that it was used actually in connection with water -finding. There is also a mention of the
divining rod in the writings of Cicero. But, as water may be found practically everywhere, credit is often
wrongly given to the "diviner." We greatly doubt whether it is possible to "divine" water by means

of twigs and other absurd devices.-ED.

A demonstra-
tion of Water
divining by
Mr. J. Timms.

THE first conclusive evidence of the
use of the divining rod, as now under-
stood, for the purposes of tracing not

only underground water, but oil, metallic
ores, coal, hidden treasure, and so on, does
not, however, date back further than the
sixteenth century ; and considerable light
was then thrown on the subject by
Georgius Agricolas in his " De re metal-
lica," which was published in 1556. We
learn that different kinds of twigs or
rods were used for tracing different
metals ; thus, the hazel twig was em-
ployed for tracing silver, ash twigs for
copper, pitch pine for tin, and rods of
iron and steel for tracing gold.

The late Sir Wm. Barrett considered
it fairly certain that the birthplace of
the modern divining rod was in the
mining districts of Germany ; it cer-
tainly first came into common use in
Germany for locating mines and for
discovering buried treasure.

In England the divining rod, as far as
is known, was not used in searching
for water until the end of the eighteenth
century; although it appears to have
been introduced into England in the latter
part of the sixteenth century by German
miners working in the Cornish mines.

At the present time, as in the past, many
condemn the use of the rod as a super-
stition and a fraud. In the past it was
often considered that the so-called
" diviner " had close dealings with the
" Evil One," and those using the rod laid
themselves open to the risk of being
charged with sorcery.

The most -used form of rod employed
nowadays consists of a V-shaped twig of
hazel or some other wood. The twig being
grasped in the palm of each hand, the arms
of the operator being held in front of the
body.

It has often been claimed that the move-
ment of the twig is faked, but this can
hardly be the case. If, for instance, the
operator is blindfolded, the twig will almost
invariably turn whenever he walks over
the same spot where he feels that water
is located, although Ile would have no
idea in which direction he was being led.

Again, if the twig is held conjointly by
the diviner and another person, a very
considerable force will be felt if he en-
deavours to resist the movement of the
rod ; in fact, the rod will often snap if too
much resistance to movement is made.

What causes the Twig to move ?
It will naturally be asked : What is the

force that causes the twig or rod to move ?

but up to the present it does not appear
possible to give a satisfactory reply,
although numerous explanations have been
given from time to time.

We must be content, therefore, to assume
that so far as underground water and
minerals are concerned, they are capable of
radiating a form of magnetic force of some
description. This force reacts upon the
nerves of the human body, and the nerves
in turn cause subconscious muscular action,
thus causing a movement of the twig.
Radium, in particular, is known to cause a
strong reaction on the twig. We cannot go
much further than the hypothesis of un-
conscious mental and muscular action.

According to Barrett, " the phenomena
of dowsing are attributable to an unknown
and subconscious cognitive faculty giving
rise to a chain of physiological and psycho -

Showing Mr. Timms locating water in a field.

ogical happenings." The human body can
be looked upon as a very delicate and com-
plicated instrument, capable of reacting
upon the alleged force, whatever it may be.

It is a well-known fact that when the
diviner, or dowser, applies the rod and
starts operating, he sooner or later becomes
fatigued, as though he has undergone
considerable physical exertion. In some
cases the diviner will complain of sickness
and giddiness, at the same time breaking
out into a violent perspiration.

An interesting fact to note is that no
movement of the rod will take place unless
the underground water is in a state of
motion, and it is quite possible for the
diviner to stand over a large mass of water
such as a hidden reservoir, and feel no
reaction whatever.

Some diviners claim that there must be
direct contact with the ground, otherwise
they lose the faculty, and that a rubber
mat, for instance, is sufficient to isolate
them. On the other hand, others claim
the entire reverse, and that they can trace
running water, even when flying over the
land in an aeroplane.

Different Types of Divining Rod
It must not be imagined that the V -form

of twig is the only type of rod employed.
All kinds and shapes of rods are used,
such as pieces of copper wire, clock springs,
whalebone, pieces of cane, bars of solder,
and so on. Some diviners prefer to use

the " pendulum," which usually consists of
a small wooden or metal ball suspended by
a fine line held between the finger and
thumb. When passing over water, the
pendulum begins to oscillate violently,
and will continue to do so as long as the
diviner remains over the stream.

Others state that they require no rod or
instrument of any description, and claim
to be able to detect underground water
by using the hands and arms only, and
that a distinct tingling in the finger-tips is
noticeable.

Again, there are authoritative cases
where the diviner claims to actually see the
water flowing. A well-known case was
that of a South African boy, who had this
gift in a highy developed degree.

In India, the home of the mystic, there
are those who profess to trace water by

the sense of smell.
There is little doubt that in a number

of cases the water diviner fails in his
diagnosis. This may be due to quite a
number of causes. To begin with, it can
be put down to inexperience. Unless
the diviner is skilled, he is quite unable
to distinguish the difference between a
small stream near the surface and a
much larger one at a greater depth.
Thus he may be wrong both with regard
to the depth and to the quantity of
water available.

Again, it is often essential that the
well or borehole should be put down at
the exact spot under which the stream
runs. Very often, however, the influence
of the stream is such that the diviner
feels the effect several yards away from
the line of stream, and marks the wrong

spot, many feet away. Further, there
appears to be little doubt that certain
masses of stratum, such as clay, affect the
diviner in such a way as to give an en-
tirely incorrect impression.

On the other hand, whilst it is desirable
for the well or bore to be sunk on the exact
line of the underground stream as located

How the hand twig is grasped in the hands when
locating water.
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by the diviner, it is not always essential.
Cases have been known where successful
boreholes have been drilled several feet
away from the stream. When pumping
takes place, however, the diviner is able
to detect a flow of water travelling from
the stream and flowing towards the bore-
hole.

Instruments for detecting Water Flow

Instruments have been designed which
claim to be able to detect the flow of
underground water, such as a carefully
balanced magnetic needle in conjunction
with specially constructed magnet. The
writer has seen these instruments in
operation, and there is no doubt that
considerable movement of the needle takes
place under certain conditions ; but in
general, the results were too inconsistent to
draw any decided conclusions, and it
could hardly be said that the instrument
would lend itself to a conclusive scientific
test.

The most usual method adopted by the
diviner when starting operations is to
grasp the twig firmly in both hands and
start walking in a straight line across the
area under investigation. If no movement
of the rod takes place, he then walks in a
direction at right -angles to the first line,
moving his position from time to time,
until the whole area has been roughly
covered by a series of lines crossing at
right -angles. Once the stream has been
located by a movement of the twig, it is a
simple matter to trace the line of it, the
twig turning each time the diviner crosses
over the line of the stream at the surface.
A series of pegs can then be driven into
the ground to mark the course of the
stream. Frequently, more than one stream
can be located, and it is often found that if
traced far enough, the two flows will meet
forming one large stream, and the point of
junction is often a favourite spot for drilling
the borehole or sinking the well.

To come down to a concrete instance
of water divining. The writer remembers
the case of a borehole drilled in solid
granite on the borders of Dartmoor at a
high elevation. The site selected by a
water diviner appeared a very unlikely one.
The bore was drilled to a depth of 100 ft.,
and very little water was obtained. A
slight trickle of water was observed, how-
ever, entering the bore at a depth of 30 ft.,
and it was therefore decided to fire off a
charge of explosive to shatter the rock at
this point. After the shot had been fired,
a pump was inserted, and a permanent
yield of 200 gallons per hour was obtained.
This tended to show that the borehole
must have missed the line of the under-
ground stream by a few inches, and an

opening was required to enable the water
to flow into the bore.

Hard Fissured Rock
In a great many districts, the under-

ground strata is fissured, and it is through
these fissures that the water flows. On
the other hand, an underground bed of
gravel may be saturated with water, and
under these circumstances water can
usually be obtained by sinking at any
spot, even if there is no evidence of a
supply as far as the diviner is concerned.

It is clear, therefore, that the diviner,
or dowser, as he is sometimes called, is
likely to be of more service in districts
where hard fissured rock is met with,
rather than in districts where large beds of
gravel and sand are found. It by no

A farther demonstration of water divining.

means follows, however, that his services
should be ignored even in the latter dis-
tricts. Very frequently underneath these
gravel beds, clay is met with, and large
supplies of water may be flowing through
the gravel in channels cut in the clay ;
the clay forming, as it were, the bed of an
underground stream. An interesting case
of this description came before the writer a
short time ago. Three wells 30 ft. deep
had been excavated in an extensive deposit
of gravel, but no very large supplies of
water had been obtained. A water diviner,
however, located the line of an under-
ground stream promising big supplies. A
well was duly sunk, but so vast was the
supply of water that it was found im-
practical to excavate below 10 ft. Pump-
ing plant was installed, and a yield of
90,000 gallons per hour was pumped

continuously for ten days, but utterly
failed to exhaust the supply.

One method of testing the powers of the
diviner is to arrange for him to stand over
a pipe through which water can be caused
to flow at will. The diviner should be able
to detect whether the water is flowing or
not. Many tests of this nature have been
carried out, and although many successful
demonstrations have taken place, it is
equally true that there have been many
failures. This rather tends to show that
auto -suggestion may have considerable
bearing on the subject.

Avoiding Pitfalls
There is no doubt that considerable

practice and years of experience are
required before the diviner becomes an
expert, so that he can avoid the many
pitfalls inherent to the work. There is a
good deal more in it than merely grasping
the rod and waiting for it to turn. The
power does not lie in the rod itself ; it is
merely an indicator.

The velocity of the flow of water also
has considerable bearing on the action of
the rod ; and this aspect, in the writer's
opinion has not been sufficiently taken into
account. But it would appear to be clear
that the higher the velocity of flow, the
greater the reaction of the rod.

It is a curious fact that no action appears
to take place if the water is flowing above
the diviner, i.e., if he walks through a
tunnel there may be a vast quantity of
water flowing in the strata above the
tunnel, and the diviner is quite unable to
detect its presence. It would also appear
essential that the diviner should stand in
an upright position ; some diviners state
that when lying in a recumbent position
the faculty entirely disappears, and no
action of the rod takes place.

The divining rod is sometimes turned to
strange usages, and there are those who
claim to be able to locate the position of
dead bodies even at considerable distances.
It may be asked : What is the maximum
depth it is possible to detect water below
the surface ? Whilst it has been claimed
by some to be possible to locate water as
deep as 1,000 ft. below surface, it is generally
conceded that the greater the depth, the
less reliable are the results, and, generally
speaking, 300 ft. or so is the maximum
depth that the diviner's claims can be
relied upon.

There is no doubt that a considerable
amount of mystery is still attached to the
whole matter, and much careful and
patient investigation is called for. In the
meantime, the art of water divining should
not be condemned as a delusion, nor, can it
on the other hand, be looked upon in any
way as an exact science.

ASPECIALLY interesting feature of air-
way traffic at the present time, as shown

by figures which have just become available,
is the increase which continues to be
recorded in the transport of livestock by
air.

More and more pedigree animals, such as
dogs and cats, are being sent over to the
continent by air. There is also a growing
traffic in the air despatch of day -old chicks
from poultry farms in England to similar
establishments throughout Europe, while
from along the Empire routes tropical fish
in tanks are now consigned to London by
air. Not long ago the Imperial Airways
received a crate of live locusts from Africa,
intended for experiments in this country
with a view to the extermination of the
locust plague by chemical means.

The list attached, which has just been

l1MYFLYING MENAGERIES

brought up to date by their freight depart-
ment, shows the variety of the livestock
they are called upon to handle:
Dogs.
Rabbits.
Small bears.
Mice.
Parrots.
Day -old chicks.
Racing pigeons.
Live alligators.

Cats.
Monkeys.
Lion cubs.
Live locusts in crates.
Turkeys.
Live fish in tanks.
Bees.
Rare Zoo specimens.

One day they brought over a fully grown
lion from the Continent in a special cage.
On another occasion they fixed up the
freight compartment of a machine as a

horse -box, so as to fly over a valuable
performing horse from Paris. Sometimes
an aircraft will arrive with a regular
menagerie on board-animals, birds, and
all kinds of tropical fish in tanks ; while
from one of the machines which landed
one evening they unloaded a number of
live alligators in crates.

As a means of transport for livestock the
air is now recognised as ideal. Valuable
animals of the pedigree type, for example,
make their journey by air in a minimum of
time, while during their periods of trans-
port they can be fed and receive special
attention from the airway staff, arriving at
their destinations in a condition which gives
them every chance of success if-as they
often find to be the case-they have been
sent to take part in some exhibition or
show.
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Foot with filament anode and grid mounted.

THE valve starts life as a very insigni-
ficant piece of glass tube about an inch
long and perhaps three-quarters of an

inch wide. One end of the tube is flattened
to give a long, narrow mouth, and the other
is splayed out in the form of a small funnel.

The first process is called " foot -making."
Seated round a number of curious machines,
above each of which is a large cowl, are
groups of operators whose duty it is to feed
into revolving holders on the machine one
of the glass funnels already mentioned
together with a number of wires and a short
length of thin glass tube. As soon as one
of the holders has been filled with its quota
of parts, it moves away from the " loading
position " and pauses between a battery
of gas blow -pipe flame. In a few moments
it moves on to another battery of flames of
greater intensity, and, after further succes-
sive heatings, the flattened portion of the
glass funnel becomes semi -molten.

At exactly the right moment a pair of
clamping arms move forward and squeeze
the softened glass, causing the wires to be
firmly embedded in the flattened top of the
" pinch," as it is now termed.

Before leaving this section of the factory,
the various parts of the foot should be
examined rather closely. Each of the wires,
for example, which have been sealed into
the glass is of composite make-up-a length
of stout pure nickel wire which will ulti-
mately support one or other of the valve
electrodes, then a very short piece of another
kind of wire, and lastly, in some cases, a
third piece of wire which will in due course
form one of the electrical connections to
the pins of the valve.

The Foot and Electrodes
The reason for the very short piece of

wire in the middle of the support is that
since it is composed of a special metal
which expands and contracts, when heated,
at the same rate as the glass, there is no risk
of the glass being shattered by expansion
of the wire, or of the valve leaking because
of contraction.

In the case of each " foot " the thin glass
tube has also been fused on to the larger

HOW WIRELESS
VALVES am MADE

A visit to a modern valve factory is always full of
interest, and one is certain to come away more
convinced than ever that the process of valve making
calls not only for careful planning and ingenious
machinery, but also for a very high degree of skill

on the part of individual operators.
foot tube, and a hole exists inthe foot tube
where the thinner tube has been joined on.
Actually, the thin tube is used at a later
stage as the means whereby the air is
pumped from the bulb, and the opening
at its upper end, where it is sealed to the
foot, is made by air pressure during the
time it is in the foot -making machine.
In fact, the opening is nothing but a
burst bubble of glass.

In the sections devoted to making the
different electrodes many interesting
processes can be watched. One ingenious
machine turns out neatly wound grids of
various sizes in long, continuous strings,
ready to be cut up into the correct lengths.
Then there are machines pressing plain
nickel blanks to the correct form for the
anodes of different types of valve. There
are so many classes and types of valve in
the present-day range of every valve maker
that the number of sizes and designs of
grids and anodes is very considerable.

In the same section can be seen machines
and benches where other small parts of the
valve are prepared-the mica spacers and
" steady strips " which play such an i mpor-
tant part in the construction of the more
complicated types of modern valve ; glass
bars and " beads " which act as supports
and insulators to the " top hamper " of
many valve types ; and numerous other
queer -looking' assemblies of wire, glass and
gauze which form part of the make-up of
the complete article.
Assembly

In the assembly
department
the foot of
the valve

meets with the other components and
the working portion of the valve is
built up. The actual method of assembly
varies with the type and design of the valve,
that is to say, an indirectly heated octode
is not put together exactly in the same way
as a battery triode. There are also slight
differences in the methods of various manu-
facturers, but there is a certain similarity in
them all, and it will suffice to deal first with
the assembly of an ordinary battery valve.

The first thing that happens is that the
foot, with its projecting support wires, is
taken in hand by groups of operators who
bend the supports accurately to the correct
shape to take the electrodes. This usually
requires two stages, in one of which the
nickel wires are bent to shape, while in the
second hooks are formed on the filament
supports. Both operations are performed
by inserting the support wires into presses
which, by a single movement of the dies.
manipulate the wires to exact shape.

Now the grid and anode have to be
mounted. This is always done by electric
spot-welding. Usually the grid and anode
are held in a special tool or jig and placed
in position on the support wires. Then a
movement of the operator's foot causes the
welding head of the spot -welder to descend
on the spots where the join is to be made.
A heavy electric current then passes through
the point of junction, and the heat generated
at the contact due to its comparatively
high resistance is sufficient to_make a neat
and very strong weld.

Assembly Detail : Bending the supporting wires accurately to size and shape to
receive the electrodes.
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Sometimes the filament is fitted before
the grid and anode are mounted on the
supports, but in many cases, especially in
horizontal electrode systems, it is found
advisable to thread the filament through
the grid which has already been mounted.
This is an operation which calls for adept
hands and steady nerves, the filament being
coaxed through the grid by means of a
species of crochet hook. In many types
of valve a, spring device is fitted to maintain
the filament in correct tension, and this
with other small parts of the valve are
next fitted.

Rigid Inspection
Before the valve is allowed to proceed

to a further stage of manufacture the

AMID

Assembly Detail : Fitting grids and anodes by electric
spot welding.

assembly is, subjected to rigid inspection.
The viewers have to see that filament and
grid are correctly centred inside the anode
and that no one electrode is touching any
other. A few deft touches with a pair of
small pliers is all that is required to rectify
any small errors in alignment.

Before following the embryo valves to
the next stage the electrode assembly should
be examined closely. Some valves have a
small piece of metal, a few millimetres
square, welded on the anode, while others
have a mysterious growth, either bell -shaped
or flat, attached to one of the supports.
This is called the " getter " and consists
of a small piece of the metal magnesium, or
some other preparation which plays an
important role in the creation of a good
vacuum inside the bulb.

In the case of the electrode assemblies of
some of the latest multi -electrode valves,
evidence of the wonderful accuracy of the
machinery and the skill of the workers is
quite apparent. The mounting of a cathode
and no fewer than six concentric grids
within a cylindrical anode only some

in. in diameter is the task performed
during the assembly of an octode, while the
inter -electrode clearances of such compara-
tively simple valves as high - frequency
pentodes are so small as to represent a
really noteworthy achievement in work-
manship.

A point to notice here is that a minimum
of transportation takes place. Components
and partly finished valves move from stage
to stage on belt conveyors and are removed
by the different operators, undergo the
next manufacturing process, and are re-
placed on the belt for transport to the next
worker.

The next group of machines carry out
several essential operations. First of all,
the valve has to be fitted with its glass bulb.

The foot, with electrodes mounted, is placed
on a holder, and the bulb is slipped over
it, being held in position by the machine.
The bulb has a long " skirt " and extends a
considerable distance below the bottom of
the foot. Also the neck of the bulb is
practically the same diameter as the flange
of the foot. The foot, and the bulb sus-
pended over it, commence to revolve before
a series of gas flames adjusted to fine
points of heat which play on the side of
the bulb just opposite the flange of the foot.
Passing from one set of flames to another
of greater intensity, the glass softens until
the foot and the neck of the bulb are fused
together. Then the excess glass of the
" skirt " falls off, due 'to its own weight, and
leaves the valve sealed into the bulb.

Forming the Vacuum
Of course, the bulb is still

full of air, but the interior of
the bulb communicates with
the outer atmosphere- via the
thin tube or " stem," as it is
termed. The next process is the
formation of the vacuum, and

In the cage on the left the valves are heated
by " eddy -currents." In this stage the
mew= is completed by a chemical process

and the filament is " activated."

the stem is inserted into a rubber bung,
which forms part of the exhausting
machine and puts the interior of the
valve into communicationwith a battery
of very powerful air pumps. The valve
now begins to travel slowly along a
circular tunnel, and as it does so the
pumps work steadily, drawing the air
from the bulb. Inside the tunnel the
valve is subjected to great heat, which
has the effect of driving air or other gases
from walls of the bulb or from the metal
parts of the valve. By the time the valve
has completed the circuit of the tunnel the
vacuum is about as perfect as can be obtained
by pumping alone. The degree of vacuum
is tested by high tension discharge, and the
bulb finally sealed by a gas flame which
plays on the stem. heating it until the exter-
nal air pressure causes it to collapse inward,
thus closing the tube and allowing the
excess of glass to fall away, but although
the degree of vacuum is already very high,
it is not good enough for the modern valve.

Before the vacuum is finally cleared up
it is usual to fit the base. Valve bases are
made of moulded insulating material, and
the valve pins are moulded into position,
the pins themselves being hollow. The
bases are prepared by spreading a quantity
of cement just inside the rim of the base.
Next the operator takes the uncapped bulb,
straightens the leading -in wires, and threads

them through the holes in the pins, taking
care that the correct wire goes into each pin.
The base is then pushed hard against the
shoulder of the bulb, and placed in an oven to
set the cement. Finally, the excess of leading -
in wire is cut off and neat blobs of solder make
the final contact between wires and pins.

Final Stages
The final stage of manufacture completes

the vacuum, and also gives the valve its
silvery coating inside the bulb. Indeed,
the two are inseparable, for the method of
clearing up the vacuum is nothing less than
volatilising the magnesium " getter " pre-
viously described. The residual gas in the
bulb combines with the magnesium, and
the magnesium itself is deposited on the
wall of the bulb, giving the familiar silvery
appearance.

The method of firing the " getter " is
interesting. The valves are fitted into
valve holders in a revolving frame, and over
each valve slides a wire cage or spiral. A
high -frequency current, generated by what
is nothing more or less than a powerful radio
transmitting circuit, is made to circulate

through the spiral cage. The
cage now acts as the primary
winding of a high -frequency
transformer, of which the secon-
dary winding is the metalportion
of the valve. Heavy eddy -
currents are set up in the elec-
trodes and supports of the valve,
which become very hot-so hot
that any gas mixed in the sub-
stance of the electrodes isdriven
off into the bulb. After a certain

time, which is care-
fully predetermined,
the heat becomes
sufficient tovolatilise
the magnesium get-
ter. Chemical action
between the getter
and the residual gases

Assembly Detail: Threading the hair -thin filaments
through the grid-a task calling for delicate touch and

a steady hand.

removes the latter, and the getter is sprayed
on to the internal surface of the bulb.

After the gettering process, each valve
is " aged " by running it under something
like normal conditions for a number of
hours. Previously it has undergone various
electrical tests, but at the completion of
the ageing process far more stringent
quantitative tests are given. The filament
current is measured, and the emission of the
valve is tested. The anode current, measured
at various values of anode voltage and grid
voltage, gives an indication of the " slope "
or mutual conductance of the valve, while
numerous other readings show whether the
vacuum is perfect and whether the perform-
ance of the valve comes within the very
narrowlimits laid down.by the manufacturer.
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A PELMAN TRAINED MIND
WHY, amongst the brainiest and
most successful men and women in
England to -day, are there so many

Pelmanists 7
Why does being a Pelmanist lift you right

out of the rut 7
The answer to these and to many other

questions relative to Your Success and its
assurance through Pelmanism, will be found
in the new book, " The Science of Success,"
that is yours for the asking. Fill in the
coupon below, mail it to -day, and to-
morrow your copy of " The Science of
Success " will be sent you free of charge,
post paid. In this book you will read thrill-
ing accounts by Pelmanists themselves of
how whole lives have been changed for the
better by Pelmanism. Men and women in
every walk of life have obtained undreamed-
of success through taking this Course.

Your Unsuspected Self
Pelmanism teaches you to rely on your-

self ; develops the powers that win-
courage, self-confidence, and cheerfulness.
Every man and every woman has within
himself and herself a mine of abilities and
possibilities that lie dormant, ready to be
brought into service through the proper
training of the mind This is no time to
allow these qualities to remain hidden and
unused ! This is the time to bring them
forth and to use them for the benefit of
yourself, your dependents and your asso-
ciates.

Pelmanism is an easy, pleasant, fascinat-
ing system of mind training and -character
building, based on sound psychological
principles, plus the 35 years' experience of
the Pelman Institute in developing the
minds and personalities of half a million
men and women.

Pelmanism may be studied when and
where most convenient to you, for the Course
is taught by correspondence only. There
are no classes to attend. Each student
receives individual instruction. The needs
and problems of each Pelmanist are con-
sidered and studied separately by highly
trained, sympathetic, friendly instructors,
who love their work. Under this under-
standing system even the most timid
student gains self-confidence immediately.

A Famous Newspaper Owner
The head of a great newspaper must

necessarily have a deep comprehension of
the human mind. A successful publisher
must know and understand all sorts and
conditions of people. Therefore what he
says is valuable. Read what Lord Riddell
says of Pelmanism-" Pelmanism is rapidly
becoming part and parcel of our daily
lives," states Lord Riddell, and then he
tells a little story that demonstrates the
practical usefulness of Pelmanism in such
a simple, yet such a convincing, manner
-that it is a real tribute to the practicability
of Pelmanism. Lord Riddell continues in
these words : " A friend of mine has the
habit of marking documents which he reads
in three different ways. Important passages
he marks in blue : less -important passages
in red : and the least important in black.
The other day he sent for a document. It
was brought to him by a new junior clerk,
who had turned up the page containing the
only passage marked in blue. My friend
remarked, ' That is just what I want. How
did you know ? " Well, sir,' replied the
clerk, ' you always mark your important
things in blue.' That's true,' said my

friend, but I never said so. Who told
you ? ' No one ; I just noticed it,'
answered the boy. ' You must be very
observant,' said my friend. ' I don't think
I am so naturally,' replied the clerk, but
I've studied the Pelman System ! ' My
friend at once took a Pelman Course.
To -day he is an ardent Pelmanist."

The counterpart of Lord Riddell's story
may be seen in the thousands of testimonial
letters constantly received by the Pelman
Institute from men and women glad to tell
us of the progress, the promotion, the in-
creased incomes they have achieved since
becoming Pelmanists.

The Tidy Mind
Pelmanism banishes self-consciousness

and nervousness, and helps you to so con-
centrate on the task in hand that you are
bound to succeed in whatever you under-
take. Pelmanism directs your energy, and
prevents you from wasting it in useless
conjectures and mind -wandering.

The Pelmanist has a tidy mind. He
wastes no time looking for things or trying
to remember where ? when ? what ?

In other words, the Pelmanist does not
bungle. He knows what he wants to do,
and does it. His leisure time is not all
cluttered up with half -formed projects,
desires, memories. The Pelmanist keeps his
mental house in order, and in consequence
has time for his work (uninterrupted by day-
dreaming), and after his work is done he
has a healthy interest in some sport or
hobby that refreshes and recreates his mind
and body so that the time that he spends at
his work is really productive.

The Pelmanist is courageous, cheerful,
quick and accurate in his decisions. He is
so interested and occupied with the business
of life, its work, its pleasures, and the
success he makes of it, that he has no time
to spend on being morbid, timid, fearful.

France Honours the Pelman Institute
At the International Exposition of

Applied Arts and Sciences held at Liege, in
1930, the Pelman Institute received the
same awards and medals as were awarded
to the University of Montpelier (one of the
oldest Universities), the Normal School of
Nancy, the Binet Society of Paris, and the
Jean Jacques Rousseau Institute of Geneva.
At the Exposition at Nancy in 1932 the
Pelman Institute was awarded the Diploma
of Honour. In March, 1933, the French
Government conferred the Diploma of
Honour and a medal on the Pelman
Institute.

FOR THE YOUNG AND THE OLD

A Practical Course for practical men and
women who have in most cases to earn

their own living.

There is no such thing as an age limit for
the study of Pelmanism. While many
young people find a course of Pelmanism
the greatest aid in their studies, and a
wonderful help in preparing for examina-
tions, and in passing them successfully,
many men and women who have long since
passed into the autumn of their lives have
discovered renewed interest, and, indeed,
many say, a mental rejuvenation in Pel-
manism.

Remember this : If there is anything you
want, such as an increased income, success
in your examinations, promotion in busi-
ness, the professions, or the Services,
greater social success, or a general improve-
ment in yourself, your mind and body,
your will to have this improvement, plus
Pelmanism, will assure you of it.

Sir Herbert Barker
A well-known advocate of Pelmanism

says :-
" The world owes an enormous debt of

gratitude to the inventors of the Pelman
System for discovering a means, so easy and
pleasant, by which the Nation's mental
equipment can be brought to its very
highest possible pitch of efficiency and
maintained there.

" I know of no other method to compare
with it.

" Benefit Beyond Computation "
" The system brightens our outlook on

the glorious possibilities of life ; strengthens
and quickens our memory and under-
standing ; gives coherence and clarity to
our thoughts, and enhances unbelievably
our capacity for intellectual enjoyment and
usefulness.

" I am convinced that benefit beyond
computation can be secured by all-whether
the student be nineteen or ninety-who will
follow the directions given in the Course."

The present direction of the Pelman
Institutes throughout the world is the same as
for the .past thirty-five years, so that the

essential factor of experience" is one of the
very important qualifications upon which
students of Pelmanism can rely. During
these years more than five hundred thousand
men and women have enrolled for the Course.

We shall be glad to send you a copy of " The Science of Success," 48 pages, post free. You
can write us fully, or you can make just a bare application by using or copying the form below.

In any case your enquiry will be regarded as a confidential communication.

To the Pelman Institute,
130 Pelman House, Bloomsbury Street, W.0.1.

Please send me, free and post-free, a copy of "The Science of Success," with
full particulars of the Pelman Course.

NAME

ADDRESS

Occupation

Pelman (Overseas) Institutes: PARIS, 80 Boulevard Hausmann. NEW YORE, 271 North Avenue, New
Rochelle. MELBOURNE, 396 Flinders Lane. DURBAN, Natal Bank Chambers. DELHI, 10 Alipore Road.

CALCUTTA, 102 Clive Street. AMSTERDAM, Leliegracht 30. JAVA, Eromhoutweg 8, Bandoeng.



20 PRACTICAL MECHANICS October, 1934

THE NEW 1935 WIRELESS
PROGRAMMES

A review of the latest designs in wireless sets and components for the new year.

THOSE sceptics who are continually
claiming that radio has reached " satu-
ration " point must have had a shock

on visiting the 1934 Radiolympia to find
that the display was not only the best yet,
but that interest in every branch of wireless
was keener than in any previous year. It

coming season is going to be a " bumper "
one for the amateur and experimenter,
who can pursue his hobby more inexpen-
sively than at any time since radio became
Britain's national hobby.

New Designs of Loud -Speakers

In going the rounds of the
exhibition one could not fail
to be impressed by the
variety of novel and interest-
ing loud -speakers which
were to be seen on a number
of stands. It was very
apparent that makers have
been carrying out a large
amount of experimental
work with a view to im-
proving the quality of re-
production-and that suc-
cess has attended their
efforts. A few manufac-
turers have tackled the
problem of quality repro-
duction by designing a
special and additional
speaker which gives maxi-
mum response to the higher
musical frequencies. This is
used in conjunction with the
normal instrument, which

In this splendid piece of cabinet work-a Halcyon product-the doping the
gives maximum

and middle fre-
quencies,

maximum response to
t

baffle and bookcase form interesting departures from normal design. with a result
that a uniform response is obtained at all
frequencies between about 50 and 10,000
cycles.

Another new speaker for providing equal
response to the complete musical spectrum
is the Blue Spot Super Dual ' which
combines two separate cone -diaphragm
moving -coil units, these being mounted
concentrically. The large cone is of normal
type and deals with all except the very
high frequencies, whilst the small one
comes into operation on frequencies
above about 1,500 cycles. To lighten the
smaller movement, thereby ensuring the
minimum of inertia, the speech coil is
wound with aluminium wire, whilst the
cone is of special material. An input
transformer and the necessary filters are
fitted to the instrument so that no extra

fittings are required.

must be admitted that a considerable
amount of space was devoted to complete
ready-made receivers, but it is equally true
to say that the variety and quality of com-
ponents and accessories offered to the home
constructor were very much in evidence,
despite the enormous price reductions
which manufacturers have been able to
effect. So great was the interest in home
construction that it is agreed that the

The Linen three -valve band-pass
receiver, showing the neat design and

layout.

Another loud -speaker development of
importance which was revealed at Olympia
was the introduction by Messrs. W. B. of
the new " Stentorian " range of units.
These are of especial interest to the owner
of a small receiver who has hitherto been
obliged to stick to the old moving -iron
speaker because of the comparative in-
sensitiveness of the average moving coil ;
the " Stentorians " certainly give a greater
output for a given input than do any other
moving coils we have tested. A new feature
of interest on the W. B. Stand was the neat

In addition to the popular Stentorian speaker Messrs
W. B. also manufacture the volume control and valve -

holders shown in this group.

tone control which can be fitted to almost
any speaker in order to vary the pitch of
reproduction as required.

Still dealing with speakers, mention
should be made of the bowl -type instru-
ments made by Kingsway Radio, Ltd.
These are very attractively made and are
finished in a modern style. Another novel
speaker is the " Mastersinger," which is coma
bined with an electric light shade which is
shown in the illustration on page 26. Due to
the position of the speaker, near to the ceiling,
and to the fact that the electric shade gives
a " diffusion" effect, it is claimed that par-
ticularly good reproduction can be secured.

High -Grade Measuring Instrument
It was very interesting to find that a

number of manufacturers were now catering
more than ever for the real Experimenter
who wishes to take accurate measurements.
The Automatic Coil Winder Co., who are
so well.: known as manufacturers of the
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Copy this Sketch and send us your
Drawing. The Competition is being held
to advertise the British and Dominions
School of Drawing and is OPEN TO
EVERYBODY WHO LIKES TO TRY.
The only persons not allowed to compete
are those who have had Sketches pur-
chased by a newspaper or advertiser. The
competition is confined strictly to Amateurs.

WIN £20
DLIOICEITOTUO DRAW ?

PRIZES:
1st Prize - £20
2nd Prize - £10
3rd Prize - £5
4th Prize - £3
5th Prize - £2
6th Prize £1

7th to 20th
Prizes 10/ -

each

Copy this Sketch in
pencil or pen and ink. See how
well you can do it. Sit down
and try. First of all read the
Rules of the Competition. You
can draw on any paper. Prizes
will be awarded to the best
drawings. All drawings will be
returned to the competitors at
the close of the competition.1
DON'T MISS THIS ! SOMEONE
WILL WIN THE £20. WHY NOT
YOU ? Send in your sketch to -day.

RULES OF THE COMPETITION
1. Anyone is eligible to compete except
past or present students or employees of
the British and Dominions School of
Drawing and Professional Artists.
2. All sketches must be received by 22nd
October 1934-
3 Only one sketch may be submitted by
each competitor.
4. The bottom left-hand corner of
envelope should be marked plainly
"COMPETITION."

5. Competitors full name and address
must be written on the back of the drawing
with County. Competitors under 16 years
must state age on the back of their sketch.
6. Sketches must not be drawn on paper
larger than 8 in. high by 6 in. wide.
T. All sketches will be returned to com-
petitors at the close of the Competition,
together with a list of the prize winners.
The British and Dominions School of
Drawing cannot be held responsible for any
sketch which may be lost in the mails or
elsewhere.
8. Sketches must be accompanied by a
crossed postal order value 6d. (sixpence),
in return for which each competitor will
receive an illustrated book demonstrating
the methods of artists in producing draw-
ngs. This will be sent with the results of
the competition. Please do not send coins.
9. Sketch and Postal order MUST BE SENT
IN THE SAME ENVELOPE. Competitors
are particularly requested NOT to send
their sketch in one envelope and postal
order under separate cover.
10. Sketches received insufficiently
stamped will not be accepted. All pack-
ages should be sealed and bear letter rate
of postage (2 oz. for rid.).
11. Competitors agree to accept the
decision of the Artists of the British and
Dominions School of Drawing as final and
conclusive.
12. The British and Dominions School
of Drawing reserves the right to purchase
any sketch submitted. Any sketches pur-
chased will be paid for at the rate of

r/r/o (one guinea) for each sketch.

BRITISH & DOMINIONS SCHOOL OF DRAWING LTD.,
54 Greycoat Galleries, Greycoat Place, LONDON, S.W.I

S. TYZACK & SON LTD.
Tool Specialists, 341, 343 & 345 Old St., London, E.C.1

Wood Working and Metal Working

NEW CATALOGUE
JUST OUT

243 pages, fully illustrated, sent on
receipt of 2/- (the 2/- paid may be
deducted from first order over I0'-).
NEW TOOLS, LOWER PR ICES
SAME H IGH GRADE QUALITY

TO S. TYZACK & SON LTD., 341 TO 345
OLD STREET, LONDON, E.C.1.

Please send me your new up-to-date Catalogue
No. 340, for which I enclose 2/- on the under-
standing that this will be allowed off my
first order of 10/ -

Name

Address

P.M.I.

Cut out Coupon and send for
Yours to -day.

By Thunder /7 Here are
TEN THOUSAND WAYS

ofMaking

"What a blessing* filled in that Coupon."
MEI =MI MI= NM IBM MN. 1111 IMM.

FILL IN (and Post) this COUPON NOW

I

I

I
I
I
I

I
I

To The Scientific & Commercial Publishing Co. (Dept. P.M.),
9 to 14 Artillery Row, London, S.W.I.

Please send FREE Descriptive Particulars of your Book of I
10,000 MONEY -MAKING FORMULAS, PROCESSES
AND TRADE SECRETS (complete in one large volume).
It is understood that this coupon places me under no obligation
whatsoever and that I do not wish a Traveller to call.

Name

Address

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

I Please use BLOCK CAPITALS. P.M.2
elm PM= I=M1 MIM MIN NM MN
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PLI
" RADIOLUX " SUPER -HET
RECEIVERS RADIOGRAMS
The spontaneous success of " Amplion " Super-hets at " Radiolympia "
has made it necessary for an immediate increase of output, 'and
readers of " Practical Mechanics " benefit by this because it has
enabled us to give greater radio value than ever.

Amplion offer the finest " Super -het " value in radio entertainment
that it is possible to secure. The name Amplion is your guarantee
of quality, performance and craftsmanship.

19" High. 15' Wide. 12" Deep.

D.C. MODEL 190/265v.

H.P. Terms : CI
Deposit and
Payments of CI

In

8 0
12

2 9 13

"RADIOLUX"
SUPER -HET
RECEIVER

5 -Valve including rectifier. For
A.C. Mains 190/265 or 110 volts,

40/100 Cycles.

AUTOMATIC VOLUME CON-
TROL. NEON LIGHT VISUAL
TUNING. FULL VISION
SCALE illuminated, and cali-
brated in metres and degrees.
ENERGISED MOVING COIL
SPEAKER. GRAMOPHONE
PICK-UP AND EXTERNAL
SPEAKER CONNECTIONS.

TWO-TONE WALNUT CABI-
NET with Gold Silk grille with
ebonite black surround panel.

A.C. MODEL.

H.P. Terms : £1 6 6

GNS,Deposit
and 12

Payments of LI I 0 GNS.

36" High. 23" Wide. 19" Deep.

"RADIOLUX"
SUPER -HET

RADIOGRAM
A very remarkable instrument
with all the outstanding features
of the " Radiolux " Super -het
Receiver mentioned above.
Collaro gramophone motor is
electrically operated. Fitted with
full automatic stop. Pick-up is
the well-known Amplion unit.
Beautiful cabinet veneered in
two-tone walnut with burr
walnut control panel.

H.P. Terms : £2 17 9
Deposit and 12
payments of 15 0 GNS,

addition to the above there is the Amplion " Radiolux " Auto -
gram ; a luxury super -het fitted with the latest British Capehart
automatic record changer. Price 50 Gns. H.P. Terms available.

FREE :-LITERATU RE OF ALL AMPLION PRODUCTS

AMPLION (1932) LTD.
82-84 Rosoman Street, Rosebery Avenue, London, E.C.1

Telephone : Clerkenwell 5440-5441

Television is the coming
boom in wireless-it will
bring even greater pros-
perity to the industry and
create many more opportunities for a
career. Men who foresaw the broadcast-
ing boom made good-be trained and
prepar- d for this television boom which
must follow as surely as night follows day.

At the WIRELESS
COLLEGE students
receive training in all the
latest developments in all

branches of the Wireless profession.
Marine, Aircraft, Manufacturing, Design-
ing, Experimenting, Sales and Service, etc.
College on sea >rout. Write for free
prospectus.

STUDENTS ACCEPTED AS BOARDERS. TRAINING
FEE CAN BE PAID AFTER APPOINTMENT SECURED

The WIRELESS COLLEGE
CONWLYN BWALES AY

GREEN FOR SAFETY !
The Green Bars on our 1935
Catalogue were chosen with no
other idea than to distinguish
from previous issues ; but it
might well stand for safety I
In dealing with Grelco you are
playing for safety and satisfaction.
Many are already acquainted with
the green bars on the familiar
grey ground ; if you are not, take
the first step towards joining our
thousands of clients, send to
Dept. P for the superb Electrical
List for 1935. 3d. post free.

GRAFTON ELECTRIC CO. (P),
54 GRAFTON STREET,

LONDON, W.1

25x
PENCIL POCKET MICROSCOPE
The best and most wonderful
Pocket Microscope ever
made

3,9 POST FREE

DE LUXE MODEL 40x POST
to 60x MAGNIFICATION 17f 6 FREE

- In case complete -
Everything Optical. Lists of Telescopes, Microscopes, Binoculars, on request

BROADHURST, CLARKSON & CO.
Note Address: TELESCOPE HOUSE
63 FARRINGDON ROAD, LONDON, E.C.1

The "CORONA" Electric Drill
IS INDISPENSABLE TO ALL MECHANICS

PRICE

£2. 15.0
Carriage Paid.
Please state voltage.

mild steel. 8 ft. Cab tyre flex with earth wire.
These drills are British Made and are designed for drilling up to 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

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 100/120,
200 / 230, 230 / 250, with
Armature Shaft in ground
alloy steel. Hobbed gears in
metal housing. Hoffman ball
thrust. Keyless chuck, }-in.
capacity. Aluminium die cast
handle. Current consumption
175 watts, using I -in. drill on
Weight 5 lbs.
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1

This illustration is of the Lampex Unitive "
receiver, which embodies a number of attractive

features.

" Avometer," and " Avominor " and " Avo-
daptor " have added to their range of
instruments the " Avo-Oscillator," which
is extremely useful for making a variety of
tests on receivers and components. It pro-
vides a modulated H.F. signal, the fre-
quency of which is variable over the com-
plete long and medium -wave bands ; the
frequencies to which it is adjusted can
readily be determined by use of the graphs
which are shown on the front of the unit.

A new pick-up, with built-in volume control, by the

The price of this high-grade accessory, com-
plete with valves, dry cell and 20 -volt H.T.
battery, is £5 108.

A variety of other useful test instruments
were to be seen on the Bulgin stand. There
were here meters of almost every type
required by the experimenter, and at
remarkably attractive prices. Other meters
shown were for use as visual tuning indi-
cators, and these also were in various types
and shapes, so that they are suitable for use

A console:radiogram from the extensive Cossor range
of 1935 receivers.

British Blue Spot Co., Ltd.

in conjunction with any type of tuning dial
or component arrangement.

Among the low-priced, though accurate,
testing instruments and meters came the
" Pifco " units made by Provincial and
Incandescent Fittings Co., Ltd. The

The new - model
Atlas" receiver. This set em-

bodies what is known as spectrum
tuning, whilst, as can be seen, the loud -speaker baffle board is arranged

at an unusual angle.

A.C.-D.C. " Radiometer " and the " Rota -
meter " are items in question, and both of
them attracted much well -merited atten-
tion.
Tuning Units

Tuning coils and condensers were to be
seen in a variety
of very interest-
ing types, and
one could not
fail f to be im-
pressed by the
many important
changes which
have been
brought into
effect since last
year. T here

were several midget gang condensers
which must have warmed the hearts of
those constructors who are in favour of
buying components of high mechanical
efficiency and who are also interested in
the development of the compact receiver.
The midget screened gang condensers on
the stands of Wingrove and Rogers
( Polar ") and of Jackson Bros., Ltd.,
proved to be very popular indeed; both
were shown in both plain " and superhet.
types.

Among the many types of coil which
were to be seen, the new Colvern " " Ferro -
cart " units, employing a new form of con-
struction, were to the fore. Other coils of
novel type were to be seen on the Bulgin,
Wright and Weaire (" Wearite ") and
Telsen stands, whilst something quite new
was shown on the Varley stand. This was
a new ganged permeability tuner which, it
is claimed, gives constant selectivity and
amplification over the whole of both wave-
bands. In order to demonstrate the effi-
ciency of the new tuner two cathode-ray
outfits were set up on the stand ; these
showed the response curve of the per-
meability tuner and of a set of ordinary
Varley coils, and it could be seen that the
permeability assembly was far superior.

The British Pix Co. had two new items,
both designed for improving aerial and
earth efficiency. The importance of a low -
resistance earth connection has been many
times stressed in these pages, and various
suggestions have been made by readers
and a number of firms have produced com-
mercial forms of chemical earth. The Pix
metallised earth consists of a small can
with a perforated top to which is attached
a substantial terminal. The, earth wire is

attached to this terminal and the can is
buried. Moisture in the earth renders the
chemical active and in a short while the
whole of the surrounding earth is rendered
moist and remains in this condition almost
indefinitely. The only point which requires

attention is the attachment
of the earth wire to the
terminal, and it will obviously
be necessary to periodically
inspect this connection unless
a soldered joint is made,
painted, and wrapped with
insulation tape or some
similar medium. The can is
of copper and is thus rot -
proof, and the constituents
of the earth are guaranteed
harmless to plants and
animals.

As a safety precaution
many listeners prefer to have
some form of lightning
arrestor in the aerial circuit
and the neat arrestor made by
the British Pix Co. is designed
to link the aerial and earth
wires, which1are simply passed

The latest type of Jackson Bros. all -enclosed three -
gang condenser.

through small holes in the ends of the
device. Signals are unaffected by this con-
nection, but a powerful static discharge will
pass through the lower resistance circuit to
earth and thus prevent damage to the tun-
ing coil or other parts of the apparatus.
The two devices mentioned above, which
are of universal application, cost 2s. and ls.
respectively, and with the latter device a full
insurance is provided.

The novel appearance ofthe clock and the tuning dial
strike a new note in this Aerodyne receiver.
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This is a set of the latest type of Colvern G -type coils, the cores
of which are now self-supporting, no wax being used in their

assembly.

Bulgin Accessories
The Bulgin stand formed a most attrac-

tive display and it was noted that several
components had been reduced in price, and
amongst the new lines were some very
interesting items shown in the sketch. For
switching purposes various suggestions have
been made and various types of contact
have been devised from time to time to
avoid the difficulty of noises and poor con-
tacts caused by weakened springs and other
defects. The rotary study switch (1) is a

The latest " Lion" speakers ; two forms introduced
by Messrs. Amplion, Ltd.

panel mounted device of the normal one -
hole fixing type, and it will be seen that a
spring arm bears on small tags and thus
cleans the contact points as it is operated,
and is similar in this respect to the old-
fashioned selector switches which graced
the panels of the early wireless receiver.
Connection to the contact points is made
highly satisfactory, owing to the fact that
the wires have to be soldered, and a switch
of this nature should give years of service.
It is available in three types : three-way,
four-way, and five -way, the prices being
Is. 6d., Is. 9d. and 2s. The toggle switch
provided with a rotary movement instead
of the familiar dolly action is also shown (2),
and this forms a very neat method of
mounting a switch on the panel in order to

maintain symmetry in control lay-
out. This is obtainable in all the
usual types such as on-off,D.P.D.T.,
4 -point, wave -change, etc. A switch
of more complicated form is shown
in (3) and this is designed primarily
for wave -change purposes. The
action of this switch is very
definite, and again a trouble -free
type of wiping contact is provided,
and the contacts are so designed
that the switch may be used with
practically any type of coil.

When constructing a mains
receiver it is generally found that a
number of resistances have to be
connected to the voltage supplies,
and it is often convenient to con-
nect these resistances together at

one end in order to simplify construction.
The illustration (4) shows a device which
Messrs. Bulgin have termed a " group
board," and this has spring clips provided
with solder tap ends and is designed to
hold resistances or tubular condensers, and
will be found of great use in both mains
and battery receivers for simplifying the
connection of these parts. The base is
constructed from bakelite and is attached
to the chassis by two screws. It is
obtainable in five -way and ten -way
types.

The suppression of interference from the
mains is usually carried out by connecting
two fixed condensers across the mains with
a centre -point earthed, and although
several suppressors specially designed for
this purpose are obtainable, the connection
of the device is rendered exceedingly simple
in the new Bulgin suppressor shown at (5)
in the sketch. As may be seen, this con-
sists simply of a plug which is fitted with
pins on one side and sockets on the other,
and it is interposed between the receiver
plug and the mains socket and thus con-
nects the suppressor condensers in circuit
without any difficulty. The addition of an
earth wire is all that is required.

Volume controls have previously been
dealt with and the model shown in' (6) is
one of the 3 -watt type controls j manufac-
ture 1 by Messrs.
Bulgin and may be
used for various
purposes in mains
receivers.A skeleton
Q.P.-P. trans-
former is also
obtainable in the
new Bulgin range
and this is provided
with leads instead
of terminal, and con-
sequently is obtain-
able at a low
price.

For visual tun-
ing, the new Cossor
neon will no doubt
prove very attrac-
tive during the
coming season and
a special holder
with a small escut-
cheon has been
designed by Messrs.
Bulgin and is shown
in (8). This will add
to the appearance
of home -construc-
ted receivers as well
as providing a use-
ful indication for
tuning purposes
where A.V.C. is
fitted.

Some New Polar Components
The Polar Midget Variable condensers

and the three -gang model is only approxi-
mately 2 in. wide by 3 in. high by 5 in. deep.
It will thus be seen that it enables a very
compact receiver to be constructed when
modern iron core coils and other midget
accessories are employed. For tuning indi-
cation :purposes the drives with this con-
denser are very satisfactory, and these

The novel Amplion receiver.

provide a full vision scale with a very
smooth action and a pointer which is clearly
visible and thus provides a very accurate
reading of the condenser setter. The
escutcheons are of moulded bakelite and
are attached to the panel by bolts which
are fixed to the moulding, and thus no
difficulty is experienced in giving a receiver
a really finished appearance.

Baker Selhurst Radio
A new type of speaker was produced by

Messrs. Baker for the coming season and
was seen at the Exhibition for the first

A collection of Bulgin accessories which will be found very valuable for the
experimenter.
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Day in day out, year in
year out, the lighthouse carries
on with unfaltering reliability ... guiding and
safeguarding the ships that pass. And though
their jobs are so vastly different, a condenser
has perhaps one thing in common with a light-
house . .. the need for absolute reliability.
That is why so many set -builders are turning
to T.M.C.-HYDRA condensers. By doing so
they know not only that the condensers will
be accurate to start with, but also that they
will stay accurate in use. Equip your next set
with T.M.C.-HYDRA condensers.

BRITISH MADE

HYDRA
CONDENSERS

Strict scientific control of every manufacturing
process ensures the accurate rating of every T.M.C.-
HYDRA condenser, while a special method of sealing
prevents the penetration of moisture, so maintain-
ing the high electrical properties of the condenser.
T.M.C.-HYDRA condensers are sold by your radio
dealer, but if you have any difficulty in obtaining
supplies, write to the Sole Distributors:

T.M.C.-HARWELL (SALES) LTD
Britannia House, 233 Shaftesbury Avenue
London, W.(.2. (A few doors from New Oxford St.)

Telephone: Temple Bar 0055 (3 lines)

Made b TELEPHONE MANUFACTURING Co,Ltd.

SILVER -SOLDERING & BRAZING

BLS -IT
SELF -BLOWING BLOWPIPE
WORXS FROM ANY
GAS TUBE -AT HOME'
IN THE GARAGE -
OR WDRKSII

BEN INEERS
METAL WORKERS- PWMBERS
TOOL MAKERSCOPPERSMITHS
GARAGE MEN  RADIO WORKERS.

AS 54/0PUE0 TO N.M.GOVT -RAILWAY
CORPORATIONS -TECHNICAL INSTITUTIONS -
LEADING CAR ATERS.(AUCEROTCE

SEND FOR OWE NOW!
- - -NO BELLOWS REQUIRED -

This wonderful Blowpipe operates on the ordinary House
Gas by small flexible tube, anyone can Silver -Solder or Braze
with it. Thousands satisfied. Prices including Blowpipe,
Silver -Solder, Brazing Wire and instructions
Send for Free List. 12/6, 7/8, Past free.
E. S. BOARDMAN, 2 Sedley PI, London, W.I. Mayfair 1192.

Expressly Designed for Modern Broadcasting Conditions

BUILD IT YOURSELF

FREE FULL-SIZE
BLUEPRINT

co& ASSEMBLY
INST

KIT
RUCTIONSe04eui

SDesigned by PETO-SCOTT specialists in KITS of
Parts for the Home Constructor since 1919.

EFFICIENCY. -The Peto-Scott Lucerne S.G.3. stands un-
aralleled among modern Kit sets for selectivity, range, volume

and tone under even the most difficult reception conditions.
SISIPLICITY.-The operation of the Lucerne 8.61.3 is sim-
plicity itself, the capture and separation of stations a matter of
ease to the least radio -minded. Equally simple is the assembly
of the Kit, requiring no experience and a few everyday tools.
ECONOMY. - Outstand-
ing value for money and
extremely low running coats
make the Lucerne S.G.3 a
most economical investment
for those desiring a home -
assembled set with which to
enjoy Radio programmes to
the full under the existing
conditions of the Ether.
B E A UTIFUL
CABINETS. -Two
beautiful Walnut Cabinets
le Consolette Model as illus-
trated and a Table Model)
are available for the Lucerne
SO.3 at the constructor's
choice.

 SEND FOR LEAFLET LI

BUILT
ON

METAPLEX

KIT A

396
YOURS

FOR

Comprising com-
plete kitof parts, and 11 monthly
including ready- payments of 89.
drilled walnut

panel and Metaplex baseboard; less Valves, Cabinet and
Speaker. Cash or C.O.D. Carriage Paid, 39/6.

KIT "13," -As Kit "A," but
with set of 3 B.V.A. Valves
S.G., Detector and Super
Powerless Cabinet &Speaker.
Cash or C.O.D. Carriage Paid,
C3/9/6. YOURS FOR EP- and
11 monthlzraiments of 6/6.

2/6

KIT "CT.' -As Kit " A,"
but with Valves and Peto-
Scott Walnut Table Cabi-
net, less Speaker. Cash or
C.O.D, Carr. Paid, S4/2/0.
YOURS FOR 5/. and 11
monthly payment,. of 7/9

KIT 00. "-As Kit A, but with Valves YOURS C /-
and Peto-Scott Walnut Consolette Cabinet FOR / t"
as illustrated, less Speaker. Cash or and 11 monthly

C.O.D., Carriage Paid, £417/0. payments of 8/3

If Pete -Scott Permanent Magnet Moving Coil Speaker,
Type 0.1., required add 19/6 to cash prices or add 1/9 to
deposit and each monthly payment.

PETO-SCOTT Co. Ltd
EST. 1 91 9

ti

77 CITY ROAD, LONDON, E.C.1
West End Showrooms- Phone : CierkenwelI 9406/7
62 High KolborALondon,W.C.1. Phone- Holborn 3249

REMARKABLE NEW
MAINS UNIT

This new Mains Unit, Introduced by Heayberd, has
an output of 15/50 ma., the voltage regulation being
practically constant throughout the whole scale of
current. Employs Westinghouse Rectification.
Absolutely free from hum and background -can be
used with extremely satisfactory results for Class
"B " working. GUARANTEED THREE YEARS.

Model 15/50 -Output 150 v. at 15/50 ma. H.T.I
variable 40-110 v. H.T.2 variable 60-130 v. H.T.3
fixed 150 v. PR ICE 88/6.

Cut out this advt. and send with 3d. in stamps for
NEW 1935 RADIO HANDBOOK on Mains Working.

POST NOW

Mr

P.M.

F. C. HEAYBERD & CO.

10 FINSBURY STREET

LONDON, E.C.2

ELECTRADIX BARGAINS
COMPASSES. -Boat type, floating card on gymbals.
3}- dial, in mahogany case x 6r, 25/-. Pocket
type, 5/-. Electradix.
AIR COMPRESSORS for garage or paint -spraying.
60 lbs., Blic. 2-cyls., chain drive, with gauge, £4.
100 lbs., Leo portable, enclosed with gauge Universal
motor, 230 v. £6 10s. 80 -lb. air Compressor with
gauge, D.C. motor on bed, with tank, 25 10s.
Electradix.
ENGINES. -Stuart Turner, 1 h.p. Twin opposed, on
bed plate, unused, beautiful job, £8. Electradix.
GADGETS. -Experimenter's parcel for model -making.
Bargain from costly teleprinters, small bevels, worm
drives, ratchet clutches, camshaft and rollers, ball -
bearing spindles, brackets, levers, etc., and 1 lb. fine
nuts, bolts and screws. Total weight 11 lbs. 6/- to
callers; 5/6 post free U.K. Electradix.
GAUGES. -Air, oil and water pressure, 271' dial, 0-
60 lbs.. 2/6 ; 0-20 lbs., 2/3. Twin Counters Veeder
type, 1/3. Duplex Test Gauge to 200 lbs., twin needles,
17/6. Electradix.
TELESCOPES. -Real Admiralty gun -sight, 9 -mile
objective, ring focus, 24- long, heavy brass model, by
Ottway, 15/- only, cost pounds. Electradix.
TN ERMOM ETE R1L-Remote indicating, 2*" dial, 5' to
element, 0-100 degrees Cent., 7/6. Right-angle glass
thermometer, 8' x 8' minus 10 to 150 deg. Cent., 3/6.
12° straight -tube thermometers, 250 F. or 400 F., 1/6.
Clinical thermometers, 140 F., 1/-. Air -speed indica-
tors with Pitot tube, 17/6.
LENSES.-Pathd Projector Lenses, 3-1r lenses, in
brass housing, 150 m/rn, 5r focus, 5/- ; ditto, 160 m/m,
5r focus, 5/-; 170 m/m, or focus, 5/-. Cind Camera
Lenses in brass housing, fitted focal plane shutter,
5" focus, 5/, Convex Projector Lenses, fir dia., 42'
focus, 12/6. Large variety, cheap. Electradix.
PR ISM S.-11" right-angle,17/0. 1!" right-angle, 20/-;
1' roof, 15/-. Pentagonal 1" prisms, 10/-. Small odd
prisms, 6/-. Electradix.
RECORDER DRUMS. - Clockwork -drive rotating
charts for graphs, 60 hours, 10/-. Electradix.
REMOTE CONTROLS.-R.A.F. Bowden Flex Shaft,
4" 6', with brass lever and guides and 18" hole, ratchet
Indicator for camera exposure, bomb release or car
radio, 7/6. Electradix.

ELECTRADIX RADIOS
218 Upper Thames Street, London, E.C.4

Telephone : Central 4611.
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The Hivac valve shown
above has on y just been
released-it i the mains -
operated H.F. pentode.

time. This is known
as the " Fydelitone "
and is obtainable in
two models - the
Major (45s.) and the
Minor (35s.). A
matching transformer
is included in the,
oabinet, which is of
modern design
moulded in bakelite
and obtainable in
walnut or black and
chromium. The over-
all dimensions a r e
only 8i x 8 x
and a new type of
permanent magnet
manufactured from
nickel aluminium
steel gives very high
efficiency in a mini-
mum of space. If it
is desired to use the
speaker with an
existing output trans-
former it may be
obtained without the
transformer for
37s. 6d. and 29s. 6d.
respectively.

Hivac Valve Price Reductions
The popular Hivac battery valves have

now been reduced in price, and these valves
represent a considerable saving to the home
constructor. The following prices show the
types of battery valve together with the old
and the new prices.

Type No. use. Old
Price.

New
Price.

8. d. 8. d.
H210 H.F. amplifier 4 6
L210 . L.F. amplifier 4 6 3 9
D210 Detector 5 6 )

Y220 . L.F. pentode 12 6
Z220 . L.F. pentode 12 6
HP215 H.E. pentode 12 6 F 10 6
VP215 H.F. var-mu

pentode 12 6

This range of valves has been augmented
by a complete range of A.C. mains valves,
which range in price from 9s. 6d.
The Sinclair Speaker

A loud -speaker of a very novel and
striking appearance is a matched two -in -one

A novel type of speaker which incorporates an electric -
light fitting.

speaker, manufactured by Sinclair
speakers. A 9 -in. cone operated
by a special cobalt steel magnet
(or an energised field where
desired) is mounted in such a
manner that an extension chassis
may be bolted to it, and this
extension has a ring magnet which
operates a special high impedance
speaker coil attached to a 5 -in.
or 7 -in. cone, the common output
transformer being connected to
act as a choke for this second
speaker. The construction is very
novel and the speaker may be
obtained with one permanent
magnet and one energised, or
with two permanent magnets for
84s.

The large and easily read tuning dial is an interesting feature of
this Ekco consolette.

The Peto-Scott Lucerne S.G.3 Kit.
The Peto-Scott Lucerne S.G.3 kit should

prove popular with home constructors.
The components are of sound construction,

Anti -interference (or impedance -matching aerial) de-
vice manufactured by Messrs. Ward and Goldstone.

and are all fitted with terminals in order to
facilitate wiring, and a blueprint and an
instruction booklet are supplied with each
kit, thereby enabling the veriest novice to
assemble the various components without
difficulty.

The coils are of the air -core
screened type, but as a large metal
screen is used for separating the com-
ponents of the two tuned circuits, the
receiver should prove quite stable.
The use of a Metaplex base -board also
helps to ensure perfect stability, as the
metal coating of this acts as a screen
and a reliable earth return of low resist-
ance.

To ensure good -quality reproduc-
tion the output valve specified is of the
super -power type, and the speaker is
of the permanent magnet moving -coil
type.

The circuit is the well -tried SG HF
triode detector and super -power out-
put arrangement, and the coupling
between the SG and detector valves
is of the tapped tuned grid type, with
transformer coupling between the de-
tector and output valves. The grid
winding of each coil is fitted with
tappings, in order that maximum selec-
tivity may be obtained in congested
localities, and the coils have been de-
signed to meet the Lucerne Plan wave

un-

length arrangements. Separate tuning con
densers are used, thereby enabling the lis-
tener to obtain maximum output from the
HF stage without the necessity for adjust-
ment of trimmer condensers. The makers
recommend the use of a
120 -volt battery for sup-
plying H.T., but a re-
liable H.T. eliminator,
having an output of
approximately 120 volts
at 20 m.a., should prove
quite satisfactory.

The cabinet is of neat
design, and there is ample
room in the speaker com-
partment for housing all
the necessary batteries or
an H.T. eliminator if
used in place of the 120 -
volt battery.

New Types of Valve -
holders
Messrs. Lectrolinx

L t d . , whose wireless
connecting devices are
well known to readers
under the trade name of
Clix, introduce a number
of new lines. These in-
clude American chassis -
mounting valveholders
for soldered connections
in 4-, 5- and 6 -pin types
at 7d., 8d. and 9d. each ; 7 -pin con-
tinental chassis - mounting valveholders,
including a screened model for use with
Ostar Ganz valves, as well as an unscreened
model, a 9 -pin chassis -mounting valve -
holder and a new valve - cap connector.
All of their connections and terminals
provide a smooth and positive grip contact

LJ
A newly designed
wonder plug. The
new Clix aerial -
earth plug which
accommodates heavy
gauge wire.

This illustration (an Ekco receiver) shows how the
question of the tuning dial has been tackled.
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AERIAL EARTH
MASTER PLUG

Here is a New Clix contact
which saves labour and gives
increased efficiency with all
Aerial and Earth lead con-

nections.

With this Clix " A.E." Mas-
ter Plug-the only really
universal plug - you can
carry the heavy lead-in wires
straight to your set, without

breaks or joins.
This Clix plug takes any
wire up to three -sixteenths
inch overall, and the Clix
method of wiring ensures

perfect contact.

IT IS WORTH YOUR WHILE TO SEND
A POST -CARD FOR A COPY OF OUR
NEW TWO-COLOUR ILLUSTRATED

FOLDER " F."

LECTRO LI NX LTD.
79a Rochester Row, London, S.W. I

HERE IT IS
THE ONE CATALOGUE
INDISPENSABLE TO AL
NEW 1935 EDITION

NOW READY
Contains full technical details and
illustrations of the whole rangeof

BULGIN
QUALITY COMPONENTS
The largest range in the

world
Includes numerous brand-new
products designed in accordance
with the latest research and
practice. Home Constructors
and Radio Engineers will find this
handbook an invaluable guide to
the best apparatus for modern-
ising, building, or repairing any
type or make of radio receiver.

300 Illustrations 50 New Lines
SEND FOR A COPY NOW

A. F. BULGIN & CO. Ltd.
ABBEY RD., BARKING, ESSEX

Please send me, post free, a copy of the
New Bulgin 60 Page Catalogue No. 154
"G," for which I enclose THREEPENCE
IN STAMPS.

NAME

ADDRESS

TO

BY-PASS
COND.

'Si
Y
0I
0

TO SET

UNPLEASANT NOISES, SUCH AS CRACK-
LING, HUMMING, AND OTHER EQUALLY
ANNOYING INTERFERENCES, DEPRIVE
THE LISTENER OF THE ENJOYMENT HE
WOULD OTHERWISE RECEIVE.

" GOLTONE " HEAVY DUTY MAINS
H.F. CHOKES. R5/WHF . . 3/6d.

"GOLTONE" INTERFERENCE

SUPPRESSING DEVICES
INTERFERENCE COMPEN-
SATORS. R.F. INDUCTORS.
HIGH -VOLTAGE CONDENSERS.
SCREENED AERIAL DOWN
LEADS, as used by "G.P.O.,"

B.B.C." and Government Depart-
ments, etc. SCREENED TRANS-
MISSION LINES. SCREENED
TUNINGS are some of the wide
range manufactured.
Let " 0 OLTONE " Technical
Department solve your Interfer-
ence Problems. Send Postcard for
" Interference Elimination," Form
and descriptive Folders.
"GOLTONE" supplies are obtain-
able from all First -Class Radio
Stores-refuse substitutes, if any
difficulty write direct.

ON REQUEST.

FREE
60 -Page

RADIO
L GU

CATA-
OE. of inter-

est to every Radio
enthusiast.

"GOLTONE"
' POPULAR ' REJECTOR UNIT
Cuts out Medium -Wave interference when tuned
co Long -Wave band. 1t9/142 .. Price fkl. each.

1 VrA
THE SCIENTIFIC

VALVE

BRITISH ----- MADE

MAINS AND BATTERY VALVES
PUT NEW LIFE INTO YOUR RECEIVER
BY REPLACING ALL TIRED VALVES
WITH THEIR HIVAC EQUIVALENT.

Hivac equivalents for other well-known
makes are clearly set out in the
1935 HIVAC VALVE GUIDE " M "
SENT FREE FOR A P.C. REQUEST.

BATTERY / MAINS
TYPES 319 TYPES 9 /6FROM FROM

Obtainable from all Curry's
branches and high-class dealers.

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

(Block letters, please) Telephones : Clerkenwell 7587 & 8069.
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MODEL RAILWAY MARVELS
by BASSETT-LOWKE

L.M.S." ROYAL SCOT" 84 L.N.E.R." FLYING SCOTSMAN," from 75,r- 8. 84,'- respectively.

HERE THEY COME ! The BASSETT-LOWKE " ROYAL SCOT "and " FLYING SCOTSMAN."
Wouldn't they look fine speeding round your track, and they are scale models at a price little
more than that of toys. Equip your layout with BASSETT-LOWKE'S latest accessories-
Colour Light Signals. Obtainable from stock at Northampton and Branches : 2 aspect 5s.,
3 aspect 7s. 6d., and automatic series 9s. This automatic system is capable of unlimited applica-
tion by a model enthusiast with an electrical bent. If you are thinking of relaying your track
or adding to your layout, use the BASSETT-LOWKE steel rail and make your permanent way
like the real thing. You can lay your own track, including sleepers, chairs, fishplates and spikes,
for less than 6d. a foot. Then amongst your model railway buildings should certainly be
numbered one of BASSETT-LOWKE'S fine stations, hand -made throughout in wood with glass
windows, and scale miniature advertisements. Three fine models at 25s., Country Station,
Island Station and Modern Overground Station used on the Underground Railway.

Where does your model interest lie ? In Model Railways, Engines or Ships ? Whichever you
choose, one of BASSETT-LOWKE'S fine catalogue books will be indispensable.

A.I2 Model Railways, B.12 Model Engines, Boilers, etc. S.l2 Model Ships. Price 6d. each
section.

BASSETT-LOWKE LTD. :: NORTHAMPTON

IF YOU ARE IN NEED OF
ANY OF THE FOLLOW-
ING MODEL ITEMS,
WRITE TO BASSETT-
LOWKE and get the best
value.
Locomotives.
Rolling Stock.
Station Buildings.
Signals.
Track.
Ingenious Accessories.
Motor Boats.
Sailing Yachts.
Scale Model Ships.
Waterline Ship Models.
Books and Blueprints.
Stationary Engines.
Boilers.
Traction Engines.
Castings and Parts.
In act, models, fittings and parts
and every accessory for model
railway, ship or engine enthu-
siast. Send your order or
enquiry to Bassett-Lowke, North-
ampton - the Modern Bcy's
Paradise,

London Branch:

112 High Holborn, W.C.1

Manchester Branch :

28 Corporation Street
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HISTORIC LOCOMOTIVES

SCALE OF FEET.

'U.+ Lt_.... --
IN the year following that in which the

last broad -gauge engine was built, that
is to say in 1889, Mr. Dean designed and

constructed at Swindon a new class of
2-4-0 type passenger engine. This was a
batch of twenty numbered 3206-3225.
Other writers have, when referring to these
engines, expressed surprise that in them
Mr. Dean should have again reverted to the
slotted type of sandwich frame. It is true
that during Mr. Dean's control at Swindon
he built many inside -framed engines,
including several lots with the same wheel
arrangement, but he nevertheless returned
from time to time to the typically Great
Western Stephenson -Gooch sandwich -pat-
tern framing.

Dean's 3206-3225 Class ,

A drawing to scale showing the external
elevation of these engines is given in Fig. 18,

and the following are the principal parti-
culars concerning them. The driving
wheels, coupled, as will be seen, by outside
cranks, were 6 ft. 11 in. diameter, the leading
wheels 4 ft. 1/. in. The cylinders were
18 in. diameter by 24 in. stroke. The
boilers had an outside diameter of 4 ft. 3 in.
and a total heating surface of 1,468.82 sq. ft.,
the grate area being 19 sq. ft. and working
pressure 150 lb. The weight in working
order was 42 tons 6 cwt. They were parti-
cularly handsome and well-proportioned
engines.

From 1899 onwards, when Mr. Church -
ward's influence began to be felt at Swindon,
the 3206 class were rebuilt with Belpaire
boilers of slightly larger diameter, namely
4 ft. 5 in. Some of them were without
domes, but others had domes on the back
ring of the boiler. The working pressure
was put up to 180 lb., and 2 in. additional

SCALE OF FEET.

4 .3"

Fig 18.-Dean's 3206 class, G.W.R.

length given to the cylinders, but strangely
enough the heating surface and grate area
were both reduced to 1,284.9 sq. ft. and
17 sq. ft. respectively. Mr. C. B. Collett,
the present chief mechanical engineer,
very kindly provided me with drawings
and data to enable me to construct Fig. 18,
and has informed me that ten of the
engines of the 3206 class are still in service,
numbers 3206, 3210, 2311, 3213, 3216,
3217, 3219, 3222, 3223 and 3225. Of these,
six have superheaters, two are fitted with
piston valves, and all have the top water -
feed.

The next class of engine which must be
described is the 7 ft. 8/ in. single -drive
engines of the late Mr. Dean's design. The
complete history of these, or rather of the
earlier ones of the class turned out, is
somewhat involved. I should mention
that for some years before the broad gauge

E317,07;

Fig. 20.-The-G.W.R."City of Truro.-
,

1903.
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was finally removed, the important step of
abolishing it was contemplated by the
board of directors, and when a definite
date was fixed upon, Mr. Dean set about
designing engines to take the place of the
8 -ft. singles. During the year previous to
the abolition it was deemed necessary to
temporarily increase the express passenger
broad -gauge locomotive stock, so Mr. Dean
designed and built, in 1891, eight 7 -ft. 8i -in.
singles in such a manner that they could be
readily converted to narrow gauge. He
placed all the wheels, six in number, outside
of the heavy plate frames, and in this
condition they ran on broad -gauge metals
until May, 1892, when the 7 -ft. gauge rails
were taken up. These engines were then
sent to Swindon, their axles dropped and
shortened, and the wheels placed inside
of the frames, there being, of course, addi-
tional frames inside of the wheels.

At the same time as these temporary
broad -gauge engines were turned out, Mr.
Dean was building narrow-gauge locomo-
tives of exactly the same design, and on
conversion of the eight referred to, the
Company had, in 1892, a batch of thirty
engines of 2-2-2 type having outside
bearings to all the wheels. Then, in 1894,
one of these engines ran off the line in Box
Tunnel. For some
reason they were
very unsteady, and
I remember at the
time that they first
came out being told
by one of the old
broad -gauge drivers,
who had, of course,
been put on to drive
the new narrow-
gauge engines, that
he was sometimes
terrified by the

S 7 0'

1,459 sq. ft. After all were made uniform,
the principal measurements were as follows :
driving wheels 7 ft. 8k in. diameter, bogie
wheels 4 ft., and trailing 4 ft. 7k in. Cylinders
19 x 24 in., heating surface 1,561 sq. ft., and
grate area 20.8 sq. ft. The working pressure
was 160 lb., and the weight in working
order, 49 tons.

I have often thought that the excessive
oscillation set up by these engines was
partly due to an unnecessary amount of
flexibility in the springs, and it seems to me
that had the leading and trailing springs
been very much stiffer they would have
been steadier, and so perhaps would never
have been altered to leading bogies. At the
same time, the fact that there was side play
in the leading axle boxes cannot be over-
looked. Then, again, there may have been
some inaccuracy in the position or amounts
of the balance weights in the wheels. I am
not aware that the balancing was ever
altered, and I have many times observed,
even after bogies were fitted, that when
running at speed, the front end of the engine
was swaying from side to side quite a
considerable amount.

The Great Western " City " Class
The 4 -4 -0 -type engines of the City class,

SCALE OF FEET
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stantial and bear the stamp of accuracy to
such an extent that they cannot but be
correct.

The City of Truro made the record with
a special train carrying ocean mail and
specie from Plymouth on May 9th, 1904.
The train consisted of five 8 -wheeled postal
vans, and weighed 148 tons without the
engine and tender. The destination of the
train was, of course, London, and the City
engine hauled it as far as Bristol, where it
was taken on by one of the 7 ft. 8i in. singles.
The maximum speed which constituted the
record was made on the down grade of the
Wellington Bank over the very stretch of
track where the old Bristol and Exeter 9 -ft.
single reached the then unapproached
speed of eighty-one miles per hour. The
whole distance of 128 miles from Plymouth
(North Road) to Pylle Hill, Bristol, was
covered in 120 minutes 12 seconds, and the
2461 from Plymouth to Paddington was
run in 3 hours 40 minutes.

The City of Truro is now preserved in the
Railway Museum at York. She was built
in 1903 and then numbered 3440. Her
dimensions are : coupled wheels 6 ft. 8i in.,
bogie wheels 3 ft. 8 in. diameter, cylinders
18 x 26 in., heating surface 1,820 sq. ft.,
grate area 20 sq. ft., working pressure

Fig 19.-Dean's Bogie Single 3009 "Flying Buie/uncut.'

violent oscillation and pitching. Of course,
one can understand this from a man who
had probably never known high speeds on
anything but the steady, smooth -running
broad -gauge singles.

Eighty Engines Running
After the Box Tunnel derailment, both

the original thirty and the further fifty
which Mr. Dean built were fitted with 4 -
wheeled leading bogies. By 1898 the
company had eighty of these fine engines.
My drawing, Fig. 19, shows one of the first
thirty, which were numbered 3001 to 3030.
These, for a time, retained the form of
framing and underhung spring at the
trailing wheel ; all the others were built
with the trailing spring above the frame,
and in course of time the first thirty were
made uniform with them.

The first thirty differed very slightly
from the remaining fifty when originally
built in one or two measurements. For
instance, the earlier batch at first had
20 x 24 -in. cylinders, and heating surface

though built after Mr. Churchward took
office as chief at Swindon, were really
developments of Mr. Dean's Atbara class ;
in fact, they were practically identical, with
the exception that Mr. Churchward fitted
the Cities with his new coned Belpaire
boilers, to which was afterwards added the
top waterfeed.

My drawing, Fig. 20, shows the notorious
City of Truro with the top waterfeed fitted.
I say notorious because this engine is
credited, and by a very reliable authority,
with having on one occasion reached the
highest speed ever attained by a steam
locomotive -102.3 miles per hour. The
authority referred to is the late Mr. Charles
Rous-Marten. A certain writer has quite
recently thrown doubt upon this record,
apparently basing his doubts upon the
assumption that the stop -watch used by the
late Mr. Rous-Marten could not have been
correct, but I think that the details of the
timing given in the record of the gradual
acceleration of the train as it passed each
successive quarter -mile post are too circum-

4 3

Ca7L,LN,I, ,

200 lb., maximum diameter of boiler
5 ft. 6 in., and weight in working order
55 tons 6 cwt.
Big Engines on other Railways

During the early years of the twentieth
century many startling developments in
the size and power of locomotives took
place on a number of the largest railways
in this country, and on the Great Western
the City class was not the biggest in use, for
in 1902 Mr. Dean put on the rails an engine
of the 4-6-0 type, No. 100, which was
subsequently named Dean by Mr. Church.
ward in honour of his recently deceased
chief. As a matter of fact, there is little
doubt that No. 100 was actually designed
by Mr. Churchward.

But the Great Western was not the first
company to introduce the 4-6-0 type for
passenger service, though Mr. Dean had
built it for goods haulage in 1899, and
Mr. Jones, on the Highland Railway, as far
back as 1894. To Mr. Worsdell, of the
North-Eastern Railway, belongs the honour
of constructing the first passenger engine
with 6 -ft. 8 -in. six -coupled driving wheels
and a leading bogie.

(To be concluded next month.-ED.)
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FOR THE STUDENT WHO WILL HAVE

Here is a complete laboratory for the
student, containing 34 different Chemicals,
Bunsen Burner, Rubber Tubing, Tripod and
Gauze, Flask, Test -Tubes, Glass Tubing,
Filters, Test -Tube Brush, Asbestos Paper
and Millboard, Trays, Scoop, Test -Tube
Holder, Corks and a splendid book full
of instructions and experiments.

10/6 each
Other splendid outfits, each complete
with Bunsen Burner, a good supply
of chemicals and apparatus, and a
book of experiments and instruc-
tions, at 2/6, 3/6, 5/-, 7/6, IS/-,
21/-, 35/-, 63/- and 105/. each. Also other

THE BEST

Here Is a complete electrical workshop,
containing a wonderful Electric Induction
Coil, a Triple -coil Electric Motor, 2 Bulb
Holders, 2 Fancy Shades, 2 Bulbs, Turn -
screw, Battery Tester, Switch, 3 Coils
cf Wire, Battery Clips, Insulated Staples,
and a splendid book full of instructions
and experiments.

KAY TELEPHONES
A pair of marvellous House Telephones-full-sized, one-piece

Instruments, each 81 In. long-easy to Instal-automatic calling-
perfect reception-iworks off ordinary pocket -lamp batteries I Each set

complete with two instruments, 30 feet of twin wire, and full instructions.
25,'. set

wonderful Telephone Sets at 10/6, 15/6 and 2I/- set.

Obtainable from all leading Stores, Toyshops, and Sports Shops.

10/6 each
Other complete outfits at 2/-, 3/6,
5/6, 7/6, 12/6, I5/-, 21/-, 30/ -and
50/- each, the larger ones Includ-

ing Dynamotors, Tapper Sets,
Telephones, in addition to Electric

Bells, Induction Coils, Motors
and Lighting Equipment, etc.

If you have any difficulty, please send direct to the manufacturers :

KAY (Sports and Games) LTD., Dept. P.M., PEMBROKE WORKS, LONDON, N.IO
Send for FREE Illustrated Catalogue

1 519
GETS
REAL HOMEYO

U THIS

Pay the balance by 8 more similar monthly
instalments while enjoying home movies.

PATHE PROJECTOR
as illustrated), embodies in miniature,

with the greatest simplicity, yet with
the maximum of working efficiency, all
the principles of professional motion -
picture projectors. It is neat, com-
pact, handsome in appearance, and
exceptionally strong. A perfectly
clear, brilliant, flickerless picture, 3 ft.
by 2 ft. 6 in. is shown at to ft. from
the screen ; or a larger picture may be
obtained from a greater distance.
Terms
or cash p

asriceshown .above, 16 15 0

PATHESCOPE 'KID'
A rear home tine giving a fine

C E/ -movie show ...
With super attach-
ment, 17/6 extra.

Why not start this
splendid hobby when
your outfit can be had

so easily?

DON'T MISS
HOME MOVIES
THIS WINTER!
ANY HOME CINE ON EASY TERMS

EVERY OTHER MAKE IN STOCK. LATEST CATALOGUE POST FREE.

CITY SALE & EXCHANGE
(1929) LTD.

59 CHEAPSIDE, LONDON, E.C.2

GET ON
THE RADIO ROAD

TO SUCCESS
Thousands of men who are now earning regular incomes in the
radio industry, started radio as a hobby.
Their hobby has brought them success. It can do the same for
you.
In addition to full-time work, radio offers excellent opportunities to
the man who wishes to earn money in his spare time without inter-
fering with his ordinary occupation.
You cannot hope to succeed unless you really know your fob. You
cannot just " pick it up." You must be trained by radio experts who
know the sort of knowledge you require and will help you if you
experience any difficulties.
We are radio specialists and we specialise In giving radio training by
correspondence. We are praised and recommended by leading radio
manufacturers and the Technical Press. Employers ask us to send our
students to them.
Students write to us to tell us of their success and the employment
they have obtained as a direct result of our help. Others tell us of the
radio equipment they have been able to buy with money earned in
their spare time.
Wherever you live, whatever you do, whatever your age,
radio offers you opportunities you cannot afford to miss.
Are you content to jog along in the same old rut, with no
' second string to your bow' in case anything happens to your
present job ?
Or are you ambitious, with an eye to the future ? If you are
you will write at once for a free copy of our Prospectus and
learn how we can train you and help you to succeed.

T. & C. RADIO COLLEGE
Cromwell House, High Holborn, London, W.C.I

...........
To : T. & C. Radio College, Cromwell House, High Holborn, London, W.C.I
Please send me free copy of your Prospectus. ( Post in unsealed

envelope postage Pl.

Name

Address
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S

S everyone knows, the earth turns
round on its axis once every twenty-
four hours. As the earth's radius is

roughly 8,000 miles, a person at the equator
would be travelling through space at the
rate of somewhat over 1,000 miles per hour
owing to this rotation, which causes a sur-
prising difference in weight at the Poles
and at the Equator, neglecting altogether
the flattening of the earth at the Poles.
The earth is nothing more or less than a
gigantic top, and a centrifugal force is
generated which acts outwards from the
earth's axis. It is obvious that this force
is zero at the Poles and gradually increases,
reaching its maximum at the Equator.
This causes a difference in weight ; as a
matter of fact, a body at the Equator loses
rather more than Ay of its weight from
this cause. A cubic foot of water which
weighs 1,000 oz. weighs about 4 oz. less at
the Equator, and 2.5 oz. less in our lati-
tude.

Now how much must we speed up our
earth's rotation so that a body at the
Equator has no weight ?

If you care to consult any standard work
on mechanics, and work it out, you will
find that you will have to speed it up
(approx.) some sixteen times to do this,
remembering that increases of velocity
increase the centrifugal force not merely
sixteen times, but sixteen times sixteen
times.

By V. E. JOHNSON, M.A.

Decrease in Weight
So our decrease in weight of 4 oz. now

becomes 4 x 250 or 1,000 oz., and the
centrifugal force at the Equator now
exactly balances this weight.

The earth now turns round once every
one and a half hours, and day and night
would then be three-quarters of an hour
long. In our latitude we should roughly
weigh about half as much as our original
weight.

Our plight would be bad enough, but
nothing to those living on or near the
Equator, they would be drifting about like
a feather in the wind, ready to be blown
north, south, east or west.

Even we ourselves should be able to
exercise some startling stunts, owing to
the fact that our weight would no longer
act vertically downwards. Therefore the
centrifugal force and the force of gravity
would combine to have a resultant (as it is
called in mechanics) no longer, pointing
as gravity itself does towards the earth's
centre, for the centrifugal force (now very
large) acts perpendicularly to the axis of
the earth.

Keeping our Balance
In order to keep our balance we should

no longer have to stand upright, but at a
slant like a cyclist rounding a corner. One
would easily be able to climb up the north

side of a building or a house, provided we
climbed it like a fly standing. All motorists
travelling northwards would be pulled up,
stopped and be pushed backwards by this
mysterious and unknown force. It would
be found, however, that this force would
not be felt at and near the Poles.

The polar bears could trot about quite
comfortably, and the Esquimau pursue
his usual advocations so long as he did not
come too far south, when they would at
once become aware of a mysterious force
pushing them southwards.

But men and animals are not the only
things that centrifugal force acts on-it
acts on all matter, including air.

The weightless air would rise up at the
Equator, creating a partial vacuum into
which would rush the air from the north
and south.

We should have winds of terrible velocity
blowing in the upper regions away from the
Equator, while down below equally terrible
storms would be blowing in towards the
Equator. And what about the water ?
We should have the tropical seas pouring
over Europe and Australia. South America
towns raining down on New York and
Chicago and lions, tigers, elephants, etc.,
pouring down on what was once London.

A terrifying vision certainly. So perhaps
it would be as well in these modern " speed-
ing up " times, if mother Earth was left
alone.

T

T the recent Model Engineering
Exhibition which was held at the
Agricultural Hall, one of our con-

tributors, Mr. V. E. Johnson, designed the
game which is shown in the photograph.

Hundreds of visitors who visited the
Exhibition were intrigued by its novelty.
The main object of the game is to project
four coons one at a time into a travelling
basket and then project them one at a time
on to the wire hammocks shown on the
left of the photograph. It is quite simple
to play and below is given the rules of the
game.
Rules

Only one of your coons must be in the
basket at a time.

When striking the lever with the stick the
hand must not be raised above the iron bar.

Should the coon hit the edge of the
hammock, or from any cause fall back into
the basket again, you have another shot;
or as many shots as often as this happens.

Except when projecting the coon into the
travelling basket, the stick must be kept
outside the iron bar.

One hand must be kept behind the back
whilst playing.

No one must start until the bell rings.
Should a strange coon land in your

basket, hit the lever and make it jump out-
NOT on to one of your hammocks.

Any strange coon in one of your ham-
mocks disqualifies you from winning.

THE GAME OF
UP JOHNNY"

Showing the general arrangement of the game.

Any infringement of the above rules
disqualifies a player from winning.

The Winner
The winner is the one who first " lands "

one coon on each of the three hammocks-
irrespective of what happens to the fourth ;
virtually the game is then finished, but this
seldom happens.

Should no one do this, i.e., should one
hammock be empty, the game is continued
until each player has disposed of his four
coons, and decided on " points " ; 4 points
for the first coon landed on any hammock,
3 for the second on the same hammock,
2 for the third, and 1 point for the fourth.

MAxrmum points, 14 ; MINIMUM, all coons
landed, 10.

Hints
Hold the stick with the thumb along the

top side.
Hold the stick so that the free end is

higher than the hand ; strike downwards
at about an angle o 145 degrees.

It is the " QUICKNESS " not the " force "
of the blow that makes Johnny jump ;
strike with a " free " wrist-just a flick
with the wrist-that is the best.

Legs and arms of coon should be straight
down when in first position.

Don't think you are playing cricket still
less golf, make no attempt to carry your
stroke " through."
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WIRING THE HOUSE FOR
ELECTRIC LIGHTING

The wiring of one's own house for lighting supply, etc., is a job that should not present any difficulty to the amateur
capable of using such ordinary tools as may be found in the average household.

TO begin with, it is best to understand the
system used throughout the installa-
tion, as this will make clear at the onset

any doubts that may be entertained as to
the difficulty of the task. All lighting or
other points are placed in parallel with the
main feeds of the supply, one lead in each
point being broken by a switch to allow the
control of the light or point. The multi -
wires which often look so complicated to
the amateur are due to the method used in
passing the current from point to point
without returning to the main feed for
each particular circuit ; a glance at the
theoretical drawing will convey the whole
idea. Before getting to practical work,
the reader must be able to arrive at the
number of points required, the power at
each point and the last and most important
item, what the total current will be for the
installation, and upon this last will depend
the materials required.

The information given will, of course,
not suit all houses, and each individual will
be called on to make his own list to suit the
circumstances. The information is there-
fore intended to instruct on the making of a
list ; this will apply to all the tables, etc.,
given, but whatever the requirements, the
method remains the same.

Deciding the Total Current
The current passing over the system in

AMPS. may be found by adding the wattage
of each point and dividing the total by the
voltage of the main supply. Below is given
a list for a suggested installation.

Room. Lights. Plug Points.

Reception .

Dining
Bedroom .

Kitchen . .

Universal point for
cleaner, etc. .

Total .
Using the method

explained pre-
viously . .

Suggested mains .

1,
1,
1,
1,
1,

60 watts
60
40
40
60

260

260
750

If

11

1,010 watts

1,010
230

1, 500 watts

1, 250

750

4.4 amps. appro.

Having given the method by which the
total current is ascertained, the next item
is the material purchasing list, and it
must be kept in mind that the rating of the
materials should be to the nearest com-
mercial value above and not below the
total current figures. As in the example
installation, it would be 5 -amp. fittings,
this also applying to the cable list.

Some difficulty may be experienced in
obtaining 10 -amp. fittings, the usual
practice being 5 amp. for all lighting
and small equipment, and 15 amp. for
power.

Room. Switches. CeilingRoses. Plugs et Sockets.

Reception 1 1 - -
Dining . . 1 1 - -
Bedroom 1 1 - -

1 1 - -
Kit'c'hen . . 1 1 1 -
Universal point - - 1 -
Ironclad and

Fuses . . 1 - - -
Connection Box - - - 1
Lamp Holders . - - - 6

1 Mounting board for main switch, 2 blocks, 5
wooden switch boxes.
Fittings may be obtained in 5 amp. 10 amp. 15 amp.

No. of
Strands.

WIRE all Types
Dia. of each

Strand.
Current in Amps.

Maximum.

1
3
7

044
029
036

3
5

15

1 -

1

Three types of cable
are in commercial use
to -day, and any one of
these may be used and
remain within the regu-
lations of all concerned,
including insurance com-
panies, the types being
braided cable, which
must be enclosed in
metal tubing, lead -
covered, which has the
metal covering supplied
by lead being moulded
over the insulation by
the cable manufacturers
and tough rubber -covered
cable, this last consisting
of a heavy covering of
rubber over the inside
insulation and is known
as " Cabtyre."

Commencement of the
Wiring

Having decided on
the materials required,

 gat

the actual work of wiring can now be com-
menced, and the first point to decide is the
position of the ironclad switch carrying the
fuses. This should be as near as possible
to the meter, and, as a rule the meter is
placed under the stairs, it is best to
commence at this point. Mount the iron-
clad on the switchboard with the fuses at
the top and fix the board to the wall by
means of Rawlplugs.

The total current was found to be 4.4
amps. in the example, and therefore use
3/'029 where the whole current has to be
carried, and twin cable for the main
feed.

Cut off a short length of cable, bare the
wires at one end and fix to the terminal at
the bottom of the ironclad, leaving the
other end of the short piece of cable for
attachment to the meter. We now need
to find a central point in the house from
which distribution to the rooms can be
made with the least trouble, and in most
cases under the boards at the top of the
stairs is a good point, allowing the wires for
the downstairs to pass under the floor-
boards, while the wires for upstairs can
readily be passed up to the roof Remove
one of the small boards at the top of the
stairs, pass the twin 31.029 cable down to
the ironclad switch and cut to length,
allowing a little extra for making con-
nections-conditions will decide the best
manner of fixing and concealment-bare the
ends of the wire at. the switch end and
connect, to the switch above the fuses.

All wiring will now proceed from the top
of the stairs, or wherever the distribution
point was decided upon, and the next job
is to prepare the floors and wails for the
cable. It will be necessary to remove one
or two floorboards if the wires are to be
hidden from view, the wires thus being

DOWNSTAIRS

WALL

044 CABLE

IRON CLAD SWITCH

I

STAIRS

TO METER

SWITCH
DISTRIBUTION BOX

3/029 TWI

SWITCH

WA LL

r I

I/044 CABLE

UPSTAIRS
A typical layout for wiring a home, the circuit diagram being shown above.
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which there is not a machined surface to
rest it upon, has to be clamped to a false
vertical surface for the purpose. The
casting in Fig. 4 is such an instance, and
which calls for the use of an angle bracket
and clamp. Having been previously
machined on the base, the casting is clamped
with this face against the face of the
bracket, one side of the casting being
squared up with the surface plate. The
centre of the slot in the rough casting is
found by transferring the height of the
edges to the rule and the dimensions
worked from a point midway between.

protected and do not disfigure the rooms ;
this alone making it worth the extra
trouble.

If the cable is not to be let into
channels in the wall, all wiring will be
done in, or as near as possible to, the
corners, but if it is to be let into the walls,
and this is to be strongly recommended as
worth the trouble, channels must be cut to
receive them, and this is the type of wiring
we will deal with. The general practice is
to place the light switches on the wall just
inside the door, and where the doors of two
rooms meet at a partition wall one switch
can be placed each side of the wall exactly
opposite each other, thus allowing the use
of one channel for the two switches ; where
this cannot be done a channel must be
cut for each switch, but whatever is to be
done the method will be the same.

At the point selected cut a channel from
the floor to the ceiling in the upstairs room
about an inch wide and the depth of the
plaster, this channel will carry the cable
for the switches and also the feed to above
the upstairs ceiling for the light points.
At a height of 5 ft. enlarge the channel
into a square hole just large enough to
fit the wooden switch boxes into. If the
switches are to be placed opposite each
other on a partition wall, a square hole only
will be needed for the box and a small
hole just large enough for the cable to go
through, carried through the brickwork ;
this will complete the cutting upstairs.

The channels for the downstairs switches
must be cut down from the ceiling to a
height of 5 ft. from the floor, and the holes
for the boxes treated in the same way as
the upstairs, and, with the exception of
boring a hole through from the channel
for the downstairs switches to the upstairs,
this is best done from the downstairs with
an iron rod, any damage will then take
place above, where it cannot be seen when
the boards are replaced.

Laying the Cable
All wiring will now be from the distribu-

tion point to the various lights and switches,
and we will deal with the downstairs com-
plete first.

The cable to be used for the light points
is 1/.044, this is capable of 3 amps., and as
may be ascertained from the table, a house-
hold lighting point cannot possibly require
this amount of current, and, further, for
this concealed wiring we may use single
cable and do away with the use of insulating
boxes. Commencing at the distribution
point, lay a cable to the lighting point rid
the floor, cut the cable, bare the wire at the
light point, now bare an end of the cable
and twist the two ends together, carry the
wire into the next room to the light point,
and don't forget, in all cases leave a little
extra length of wire.

It can now be seen by a glance at the
drawing that one side of each light has been
wired and that the circuit will be completed
rid the switches. To get to the switches the
wires must pass down the channel to the
lower room and back again from the
switches, so going again to the feed point ;
the cable is layed to the channel down-
stairs, pushed through the ceiling down the
channel to the switch ; now this cable is to
serve the two switches, therefore connection
must be made from one to the other by
means of a short piece of cable through the
hole in the wall.

Bare the long lead at the switch and bare
a short length, twist them together, push
the other end of the short cable through
the hole to the room, one side of the switch
is now wired. The other side of each switch
will be connected to the light points and a
length of the 1/.044 will have to be laid
from each light point down the channel and
connected to each of the respective switches,
the cable for room 2 being passed through
the hole in the wall with the short length
of cable.

This completes the downstairs wiring,
but before commencing the upstairs the
switches may be mounted and connected.
Pass the leads through the hole in the
wooden switch box and nail the box to the
wall, driving the nails into the mortar
between the bricks, then screw the switch
into the box, making sure that the switch
is the right way up, that is, when the
contacts are out the switch is up, and
connect the two wires to one side and the
single wire to the other. Mount the switch
in the other room in the same way and
connect with the short length of wire going
to one side of the switch and the long
length to the other side.

The upstairs the same
as the down, and all that is needed is to
repeat the whole operation over again, the
main leads in this case coming from the
top of the stairs and going up the channel
from the floor to the roof.

Having finished the top part of the house
in the same way as the bottom, we find that
we have an accumulation of wires at the
top of the stairs ; our distribution point
consisting of twin cable (main feed) and
one wire from each light point, also one
wire from each switch, the next step will
be to sort them out into two bunches, the
light points and the switches respectively,
and if we do this before closing the wall
channels and replacing the floorboards it
is quite easy, as the whole wiring can be
seen from the top of the stairs.

When the reader has assured himself
that the two bunches are correct, bare the
ends of one bunch and twist them together
neatly with one of the twin main feed,
repeat this with the other bunch and
twist to the other side of the main feed,

insulate with the connectors and tuck into
the distribution box.

Testing the Circuit
The test for the circuits may be made

easily and without expense by means of a
flash -lamp battery and bulb. Attach the
battery to the length of twin cable that is
left hanging to the bottom of the ironclad
and set the switch on, make sure that a
piece of fuse wire has been put into each
fuse holder, take each room in turn, put
the switch on and test the circuit at each
light point with the bulb ; if the bulb will
operate with the opening and closing of the
switch, the circuit may be passed, if not,
carefully check all your wiring with the
drawing.

A few words on fixing fittings ; if you are
using ordinary ceiling roses these will be
screwed to the ceiling and a hole made for
the wires to pass through into the terminals ;
should, however, the position selected for
the rose be between two rafters, cut a piece
of board to fit tightly between the rafters
to give something for the screws to bite
into. The ends of the flex for the lamp
holder should be separated, passed through
the hole in the rose and tied before con-
nection is made to the terminals ; to take
the weight of the lamp, it is not safe to
trust to the wire fixed to the terminals
alone. If the reader is using all metal roses,
such as are used for hanging bowls, the flex
must be joined to the cables by means of
insulated connectors, and in this case the
weight will be taken by knotting the flex
until it cannot pass through the hole in the
metal rose ; the connection of the lamp
holders explains itself, and that is all the
wireman's work, for the lighting.

Nothing has yet been said about the plug
the reason being that they come

direct from the main switch.
The universal point can be mounted

under the stairs near the main switch and
the cable will be a length of the 3/029 twin ;
bare the ends and connect to the fuses, cut
to length and again bare the ends, repeat
this for the next length to the kitchen,
carrying on the wire from the previous
point by twisting the wires together and
fixing two leads into each terminal of the
plug point, carry on the cable to the point
next mounted and connect to the terminals
of the plug point. The sockets of these
points are mounted on small wooden blocks,
the cable passing through the back of the
block.

Application will have to be made to the
local supply company for the supply to be
laid on, and in many cases they will require
to know the total wattage of the installa-
tion ; this can easily be supplied from the
list made for the materials. Before con-
necting the meter they will test the circuit
and the insulation, so do your work carefully.

MARKING OUT FOR MACHINING
(Continued from page 13.)

Rough Castings and Forgings
Rough castings or forgings that are to

be marked out for facing or other machining,
and on which there are no previously
machined surfaces, are packed up so that
the important points on the casting lay
level with the plate. This can be checked
by using the bent end of the scriber as a
gauge. When level, a line is scribed at the
distance down to which the machining is
to be carried.

Not infrequently it is necessary to mark
off from the centre of a rough cored hole, to
do which it becomes necessary to stop the

hole up in a temporary manner to provide
a centre for the dividers. This can be
done by wedging a strip of hard wood across
the mouth of the hole.

Holes that are to be bored on the face
plate and which must be accurately dis-
posed in relation to previous machining
are set up to a scribed circle. At the junc-
tion of the centre lines mark a prick with the
point of the scriber and use this as a centre
point for the dividers. A centre punch
marking unless lightly made with a fine
punch is likely to be off the point where the
lines cross, without being discernible.
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Echo I

Shockproof Hammers
THE shock of a downward blow with

a hammer will be greatly reduced if
treated in the following simple manner.
Remove the head and wrap the upper part
of the handle with rubber, cut from an old
inner tube, as shown in the illustration, and
secure with rubber solution. When replac-
ing the head, make sure it is wedged on
securely. A good soaking of the handle in
salt water will assure a tight fit.-S.
Whimpole (E.C.1).

Drying Prints
WHEN cluing a large number of

negatives or prints, a far better
method than using pins is the use of an
ordinary spring curtain rod.

String up the rod in a convenient position
without putting any actual tension on it.

As the illustration shows, the prints are
easily held by just bending the spring with
the fingers and inserting between the coils.

It will be found the prints are held quite
firmly and are speedily withdrawn when

PIECE OF
OLD INNER -TUBE

Details for making a shock -proof hammer.

dry, by just stretching the whole spring.-
J. H. Skinner (City Road, E.C.1).

A Window Hint
ONE very often sees kitchen and scullery

windows propped open with a piece
of wood, etc. A good way to hold the
window in various positions is to drill a
few small holes in the side of the frame and
insert a nail with a big head or a stud.
This is a neat way, and the nail or stud,

Drying prints by clipping them in an ordinary spring
curtain rod.

1 HAT HINT 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 ray 5s.
Addres , your envelope to " Hint," PRACTICAL
MEM INICS,George Newnes Ltd.,S-11 Southampton
Street, W.C. Put your name and address on every
item. Please note that every hint sent in me at be

original. No other correspondence what-
ever should be included

PIA1111

r"
fitting loosely, can be altered instantly to
any desired position.-B. Holmes (Yorks.).

Preventing Stove Lids from Slipping
STOVE] lids have a tendency to slip off

ot* the ordinary lifter. The following
little idea will prevent this.

Cut a piece of springy brass about 1 in.
long. Heat it to a red heat and allow to

WOODEN PEG OR NAIL

An idea for keeping a window in position when
open.

cool slowly. Bend it to the shape shown
in the illustration and heat again, this time
plunging in water to cool, thus regaining
the temper. Rivet to the lifter as shown.

The spring should be bent so that it
will grip the lid, but not so tightly as to
prevent the lifter from being easily with-
drawn.

Protecting Tool Handles
HE wooden handles of tools that are

I subject to a certain amount of pound-
ing with a mallet soon give way under the
blows unless given some form of protection.

The use of an ordinary metal bottle cap
has been found to be ideal for this purpose.

slipping.

Preventing stove lids from

olDIDies
Force the cap over the handle and

secure with a small screw.
Of course, very heavy work will

smash the cap in time, but a new one
can be .asily fitted.-J. H. Skinner
(E .C. 1 ).

Protecting a Mallet

rlAmallet,fairWOODEN given a amount
of use, soon gives way to the con-

tinual pounding unless its surfaces are given
some form of protection.

Protecting the handles
of tools by means of bottle caps.

The following idea meets the case
perfectly.

Cut two pieces of stout leather and
wrap over the pounding surfaces, securing
with small screws (see illustration).

A mallet, treated in this way will last
almost indefinitely, the strips being easily
replaced when the leather finally wears
through.

Fixing Loose Drawer Knobs
FIXING a loose drawer knob is a job that

the woodworker is often called upon to
perform. His thoughts naturally turn to
glue, and while this provides sufficient
fixing in many cases, it is often found,
especially when dealing with large heavy
drawers, that something stronger is neces-
sary. A piece of thin plywood should be
fitted inside the drawer and a screw driven
through it and into the drawer knob. The
piece of wood may be square or oblong
with its edges chamfered, and a brass screw
should be used. The shape of the wood is
immaterial, but it should be large enough
to get a good grip of the back of the drawer.
The knob can be glued in if desired, but the
fitting suggested will hold it quite firmly.

STIP
LEATHER

A strip of leather fitted over the mallet head as
shown prevents undue wear on the mallet.
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Fig. 1. -A
three - quarter
front view of
he model

THE original model has now
made over 300 flights,
and has attracted consider-

able interest. It has been flown by
the experienced modellist and the abso-
lute novice, and so has been well and
badly launched; flights have taken place
in high and gusty winds. Aided by good
gliding qualities, flights of 45-60 seconds
have been obtained repeatedly. The
machine is still in good flying condition.
The special feature of the design is that
centre section struts and interplane bracing
wires, so prone to lose their adjustment or
tear away, have been eliminated. Never-
theless, the machine is certainly not
freakish in appearance, being reminiscent
of the latest De Havilland air -liners.

DATUM
7/3f below datum line

A FUSELAGE
The general purpose class of model aeroplane has
ante have been successfully allied to an almost
and other mishaps inseparable from model flying.
which score by virtue of their extreme simplicity.

porated in a

How to commence
The first step is to prepare

full-size drawings, which are
to be used as building jigs.
There must be a side view
of the fuselage, showing top
and bottom longerons, stern -
post, vertical cross -struts

Note that the ifi-tind
3 -ply reinforcer (Fig. 5).

cidence of the
main planes and
tail and the
forward
inclination
of the pro-
peller are
obtained
b y a
special
shaping of
the fuse-
lage, and
this ob-
tained on
the drawing by measuring the position
of top and bottom longerons from a

Ira
000mmemanonuommemo  . _

II
i

.
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Figs. 2 to 9.-A plan, front and side view of the biplane with other constructional details of the model.

46'

STERNPO3T
3/16,0i6BA. I

3/ 4x 316-)

Ve 3/32

balsa ribs
REINFORCER

a

horizontal datum line. For instance,
where the upper plane rests, the longerons
are horizontal, thus securing neutral
incidence ; the lower longerons are sloped
to set the lower plane at positive incidence ;
the upper longerons rise from No. 6 former
to the stern -post to set the tail at negative
incidence ; and the 3 -ply reinforcer is
sloped A in. from the vertical, so that

A side view of the model.

when the nose -piece" is in position the
propeller leans forward at the correct angle.
[This idea is based on a fallacy and is quite
unnecessary.-ED.] Then there must be a
plan view of the upper plane, showing the
location of all spars and ribs (Fig. 6). This
drawing can also be used, with slight varia-
tion (Fig. 7), for the lower plane. A front
view of both wings is helpful in checking the
dihedral angle, which is greater on the lower
plane, and in getting the correct angles for
the upper plane mid -spar. Lastly, draw a
front view of the undercarriage (Figs. 21
and 22), a plan view of the tail plane
(Fig. 25), and the fin (Fig. 26). These
drawings should be pasted on to pieces of
board which are free from warp.

Fuselage
One side of the fuselage is built up at a

LIST OF MATERIALS REQUIRED
9 ft. of * x h -in Birch (longest dimension

needed 22 in.).
10 ft. of x fi-in. Birch (longest dimension

needed 291 in.).
5 ft. of x *-in. Birch (longest dimension

needed 294 in.).
4 in. of * x *-in. Birch.
6 ft. of * x 1 -in. Spruce (longest dimension needed

34 in.).
12 ft. of x -in Spruce (longest dimension

needed 18 in.).
2 ft. of * x -in Spruce.
1 ft. of * x *-in. Bamboo.
6 in. of fc, x -in. Bamboo.
14 in. of x 4 -in. Hard Balsa.
16 x 3 x 1} -in. Hard Balsa.
12 x 6 in. x .75 mm. 3 -ply.
3 ft. of 18 -gauge Steel Wire.
14 ft. of 20
9 ft. of 22
36 x 18 -in. Jap Silk.
4 -oz. Tin of Clear Dope.
2 -oz. Tin of Coloured Dope.
One pair 2 -in. Plywood Wheels.
14 -In. 20 -gauge Brass Tubing.
2 x 14 x 4 -in. 3 -ply.
14 x 14 x Satin Walnut.
One Propeller, 12 in. diem., 11 or 12 in. pitch, 11 in.

Blade Width (Chauviere or Symmetrical).
One Propeller Shaft Bearing, 18 -gauge.
20 ft. of x 1/4 -in. Rubber.
1 ft. of Valve Tubing.
One Tin Rubber Lubricant.
Several Large Cup Washers.
One Tube Glue.

and a few 4 -in. Thin Nails.
Thin Binding Wire.
Reel of Thread, Pins, Tin for Clips.
Possibly Tin of Cellulose Paint and Reel of Silk.
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MODEL BIPLANE
reached a high level of effectiveness. Stability and good perform -
uncanny ability to withstand cross -wind landings, collisions,
About 99.9 per cent. of these machines have been monoplanes,
Here is an example of the above qualities being incor-
fuselage biplane.

time. Two pieces of birch, ass X ass in.
and 22 in. long, are required for top and
bottom longerons. Steam them and place
in position on the drawing, securing with
pins placed on each side in the positions
shown in Fig. 16. Cut pieces of * x f in.
spruce for the vertical cross -pieces and a
piece of * x -in. birch for the stern -
post, allowing them to overlap the longe-
rons by about I in. Glue them in position
on top of the longerons, securing with fine
k -in. nails if available, otherwise lashing
with fine silk after removal from the draw-
ing. The reinforcer, of .75 mm. 3 -ply I in.
wide, is glued and placed below the longe-
rons. When thoroughly dry, remove the
side from the jig, trim the cross -pieces and
stern -post flush, trim the longerons in.
beyond the stern -post, but leave them over-
lapping the reinforcer.

The other side is made similarly, but in
this case the cross -pieces and stern -post
are placed on the drawing first, the
longerons placed over them and the rein-
forcer over the longerons.

All the formers except No. 1 are cut from
-75 mm. 3 -ply (Figs. 10-14). Great care
is necessary in shaping them and in cutting
the slots for the longerons and stringers.
The slots may seem small, but the slightest
inaccuracy will cause fuselage distortion
and may affect the seating of the wings or
tail. When the centres of the formers have
been cut away, the edges should be smoothed
with fine glasspaper to prevent them
cutting the rubber. The horizontal cross-
pieces of 332 x spruce are cut to
exactly fit between the slots and are glued
and nailed or lashed into place (Fig. 8).
No. 1 former (Fig. 15) is cut from fin.

TABLE OF WEIGHTS

Fuselage and Undercarriage, minus Nose -
oz.

piece . . . . . . . 2
Nose -piece and Propeller .

1

20 ft. of 4 x 4,1 -in rubber . . . 4
Upper Plane t
Lower Plane, without Struts 4
Complete Tail Unit . . .

With Fixing Bands, Struts and Lead Ballast . 6

DIMENSIONS OF FULL RIBS
Given en Mailinsetres for Accuracy

Rib Nos. 1
and

8
and

5
and

7
and

9
and

11
and

12
and

24 22 20 18 16 14 13

mm. mm. mm. mm. mm. mm. mm.
Dimension "A" 15 194 224 254 284 314 314*

2 t "B" 8 9 10 11 12 13 13t
PP "C" 51 61 70 78 86 944 944

 Lower plane, nil. t Lower plane, 4 in.

DIMENSIONS OF RIBLETS

Riblet Nos. 2

23

4
and
21

6
and
19

8
and
17

10and

and
15

Dimension " A " .
Pt " B " .

mm.
18
84

mm.
21

94

mm.
24
104

mm.
27
114

mm.
30
124

Leading and Trailing Edge Slots, 4 in. wide, 4,4 in.
deep. 0

Rid -spa r Slots, lig in. wide, 4 in. deep.

3 -ply. The dimen-
sions given are those
of the front surface ;
the sides must be
carefully sloped to
conform to the curvature of the fuselage.
The piece cut out of the centre should be
shaped as shown, and is to be used as an
" adapter " for the nose -piece.

To assemble the fuselage, tie the sides
together with rubber bands at each end
(Fig. 17). This allows the sides to be
pulled apart sufficiently for the formers to
be slipped into place. The latter are first
glued where they will rest against the
vertical cross -pieces, and are then slipped
into position in front of and tight up to
the vertical cross -pieces in the following
order : 4, 5, 6, 3. The horizontal cross-
pieces should be to the front. Nail or lash
the formers to the vertical cross -pieces.
Correct any tendency to distortion, and
leave the structure to set. Then remove
the front rubber bands and fit formers
1 and 2. Glue and nail the longerons into
the appropriate slots in No. 1 former with
fin. nails. Then glue the inner surfaces of

f-

-

A plan view
of the biplane.

the reinforcers
and nail them to
the sides of No. 1
former with k -in
nails. Be careful
to keep No. 1 for-
mer flush with the

reinforcers in front. The three stringers of
x *-in. spruce which run along each side

of the fuselage and terminate at No. 6
former are then fitted. After gluing the
former slots, the stringers are slipped
behind the reinforcers and into the slots
in No. 1 former, then into the other formers
in turn (Fig. 9). Fix the top stringers from
No. 1 former to No. 3, and from a point
about 1 in. behind No. 4 to No. 6.
Longerons and stringers are now trimmed
flush with No. 1 former. Cut the cockpit
edging from .75 mm. 3 -ply, and glue and
nail to the longerons and the projecting
stringers, as shown in Fig. 37. A realistic

°%s _--,t
'

j(s.34!

20 GAUGE BRASS TUBING
emeAR OF AXLe)

a13/rtP091¢S

18 GAUGE

6

SAODLE----,

22
GAUGE

Camber
34.

Camber

Me"

(MAGER

Sie

5" It

" 23 GAUGE NOOn

CUP
wASNER

Figs. 10 to 27.-Farther construct onal details of the biplane.
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USE "Wl LCO" MOTORS
IDEAL FOR MODEL DRIVING, ETC.

This fine 2-6 volt motor is very
speedy and powerful, will work
off batteries or aceumulatora.
If you use our Transformer
detailed below you can work
it off the Electric Light at
practically no cost and at the
same time you have the speed

control arm which will give you
perfect control over your models.
PRICE We are small motor and

stock all
specialists and

tock all kinds from 2/67/9 each to large Mains
Post 6d. Motors at SC

THE "WILCO" LOW VOLTAGE TRANSFORMER
WITH SPEED CONTROL Price

Reduces 200850 volts A.C. to 2-8 volts. Capacity 0 1C /6
amperes. Will drive small motors perfectly; will

also light bulbs for models, railways, etc. Each.
Send fur Electrical Catalogae of other Models suitable for

SPEED BOATS, etc., 4d., Post Free.
L. WILKINSON, 8 City Road, London, E.C.

t APPAATUSICHEMICALSCa
FOR STUDENTS' LABORATORIES

Complete range of CHEMICALS In Bottles from 3d. each-
Extensive selection of APPARATUS, including Beakers,
Flasks, Graduated Ware, Condensers, Retorts, Balances, etc.
SPECIAL PARCEL OF APPARATUS.
1 Flask, fiat bottom 150c. c., 1 Beaker, spouted 100c.c., 3 Test
Tubes 4 in. x 3 in., I Thistle Funnel 20c.m., aft. le Post
ber Connection Tubing, 1 Glass Stirring Rod2' U Free
Glass Tubing, Rubber Cork 2 holes, 4 inches Rub -

BECK (Scientific \ 60 HIGH -STREET,
Dept. A./ STOKE NEWINGTON, N.I 6

Write for Catalogue-FREE.

DON'T BE BULLIED
Learn to fear no man. The
BEST self-defence ever in-

Easy to learn. Send 2 penny
stamps for SPLENDID ILLUS-
TRATED LESSONS. Photo
ARTICLE, Testimonials and
particulars, or P.O. 1/- for
FIRST PART of my course.
You will be more than
delighted.
Dept. P., Blenheim House, Bed -
font Lane,Peltham,Middiesex.

THE

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 Fravity, and it will be
found almost impossible to upset. The' RELAX" 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. PriceManufacturers:
Perseverance Works,

2a Brighton Road, LONDON, E.6
1Posft

Free

MASTER THE PIANO Easil
Enjoya,

Qickly,
bly.

To learn to play really beautifully is
not difficult-it is easy-with proper
teaching I Even if you start at
middle age not knowing a note,
I CAN TEACH YOU to play so
that your friends will want you
always. I will send you by POST
such Sun -clear, Fascinating Lessons

from ordinary musical notation, no freak-
ish 'methods, enabling you to read and
play at sight any standard musical com-
position. I have taught 40,000 adult pupils
during 30 years, 2,000 these last 12 months,
1 CAN TEACH YOU, and I guaran-
tee to please and even surprise you with
your rapid progress. Send for FREE

Book, "Mind, Muscle and Keyboard,"
and Form for FREE advice. Say

if Beginner, Elementary,
Moderate or Advanced,

Mr. N. BECKER
(Dept 58). 69 Fleet
St, Loudon, LOA

effect can be obtained by cutting open a
length of cycle -valve tubing, gluing and
placing it round the cockpit edging, and
securing temporarily with small pins.
When dry, the pins are removed and the
tubing painted with cellulose, preferably
red.

Make up a tail skid and rear rubber hook
from a single piece of 20 -gauge steel wire
(Fig. 18). Unlash the fuselage end, glue
the inner surfaces of the stern -post halves,
slip the wire fitting between and lash
stern -post and longerons with strong
thread, well glued (Fig. 19). Be careful to
avoid distorting the rear of the fuselage in
the process.

The nose -piece (Fig. 20) is cut from a
piece of satin walnut, in. thick. The
piece cut out of No. 1 former is first glued
and nailed to the block of walnut with
fin. nails ; this " adapter " is so shaped
that the nose -piece cannot be placed upside
down accidentally, thus altering the posi-
tion of the thrust -line and probably
resulting in a wrecked model. If the adapter
is too loose in No. 1 former, it can be
liberally painted with cellulose. The hole

A

- - ------
C

required diameter, and they can be bought
ready made. Two pieces of 20 -gauge
brass tubing, in. long, are soldered to the
outer ends of the axle, to the rear. The
rear legs (Fig. 23) are formed from 20 -gauge
wire. The loops, which secure adequate
springing, are best formed with round -
nosed pliers, but in the absence of such a
tool the wire can be bent round a nail or
metal Skewer. To ensure that left- and
right-hand loops are in line, be careful to
grip the wire with the pliers the same
distance from the bend. The great thing is
to get the axle at right angles to the line of
flight, otherwise the machine will swerve
when rise -off -ground flights are attempted.
The rear legs are secured with tin slips
beneath the lower longerons just ahead of
No. 3 former ; in this position the clips will
prevent the lower plane moving too far
forward (see Fig. 24). The turned -over
ends fit into the tubing on the axle, and can
easily be withdrawn to collapse the under-
carriage for packing.

Main Planes
The wings are built up in the flat, dihedral

1---4

Figs. 28 to 38.-Details of the wing assembly, etc.

for the propeller shaft is now drilled, care
being taken to make it the correct distance
from the top of the fuselage, and at right
angles through the block. Carve the nose-
piece to the correct shape ; the final shaping
is best carried out with the block in place
in No. 1 former, so that the lines of the
fuselage are correctly carried on. Finish
off with fine glasspaper, and then push the
propeller shaft bearing into place. The
latter should be of 18 -gauge wire, and can
be obtained at any model aircraft stores.

The Undercarriage
First form the front legi from 18 -gauge

steel wire (Fig. 21), pass them through the
fuselage in front of No. 2 former and
secure to the lower longerons tight up to
No. 2 former, with small metal clips and
thread lashings, which- should be well
glued (Fig. 24). Make the axle (Fig. 22)
from 18 -gauge, lash to the front leg extre-
mities with thin binding wire and solder.
The wheels are then slipped on, binding
wire being bound round the axle ends and
soldered to keep the wheels on, and the
surplus wire cut away. The strongest
wheels are those of about A -in. 3 -ply,
bushed with brass tubing ; 2 in. is the

being applied later. The leading and
trailing edge spars are cut from. x f in.
birch, and are fastened down on the drawing
with pins, as in the case of the fuselage
sides. The leading edge is first steamed
and bent back at the points indicated,
and the spar ends slightly curved (Fig. 6).
The full ribs are cut from A -in hard balsa,
care being taken to make the distance
from front slot to rear slot dead accurate,
and the mid -spar slot in correct relation
to the others (see Fig. 28 and the Table of
Rib Dimensions). Two ribs of each number
are required, except Nos. 12 and 13, of
which one each is needed. The ribs of each
size should be placed together and finally
shaped with fine glasspaper, to ensure
identical camber. The slots are glued and
the ribs slipped into place between the
leading and trailing spars. Diagonals of

x *-in. spruce are glued on the spars
in the positions shown in the drawing.
When the upper wing structure is
thoroughly dry, remove from the jig. Pro-
ceed to build up the lower plane in the same
way, but substitute for ribs 12 and 13 two
specially shaped pieces cut from I x
hard balsa (Fig. 32). After removing from
the drawing, smooth the sharp edges of all
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spars and slightly hollow the underside of
the ribs, so that the air pressure will
impart a concave under camber in flight.
Slot the ends of the leading and trailing
spars to receive the 22 -gauge wire tips,
which are lashed with thread and glued.

The dihedral is next applied. Taking
first the upper plane, steam the spars at
ribs 12 and 13 and bend to an angle of
4 degrees. Lay the wing on a flat surface
and weight the spars between the centre
ribs with flat irons or similar weights.
Prop up the wings on each side, so that the
wing -tip ends are 1 in. above the flat sur-
face. Correct any curvature of the spars,
and leave to set. Meanwhile, cut a piece of

x 1}5 -in. birch for the mid -spar, steam
to the correct dihedral, as shown on the
front elevation drawing (note that the
angle of this spar differs from that of the
other two spars), glue the slots in the tops
of the ribs and slip the mid -spar into place.
In dealing with the lower plane, note that
the dihedral is 6 degrees, not 4, so the tips
must be 11 in. from the flat surface, and
that the mid -spar is in two parts, each
terminating at ribs 11 or 14.

Cut the half -ribs or riblets from 75 mm.
3 -ply (see Fig. 29 and Table of Rib Dimen-
sions). Glue the slots and slip into place
11 in. from each full rib. For the lower
plane reinforcing wires are cut from 18 -
gauge, bent to the dihedral angle (6
degrees), attachment fittings of 22 -gauge
wire are soldered to them, and the com-
pleted fittings lashed to the leading and
trailing spars, as shown in Figs. 32 and 33.
The upper plane attachments are in the
form of 22 -gauge wire saddles. These are
cut carefully to size, bent to conform to
the fuselage shape, and lashed to the main
spars, as shown in Figs. 30 and 31. These
lashings must be neat, or the wings will not
sit squarely on the fuselage.

The upper plane rests on the top longerons
tight up to No. 3 former. The lower rests
against the bottom longerons tight up to
the undercarriage. Four 2 -in. rubber
bands connect the upper wings to the
lower, and in so doing keep them in position
on the fuselage. Each band is passed
round the lower wing attachment hook,
round the upper wing hook above it and
back to the lower hook. The planes are
thus free to slide backwards under the
impact of blows, but they should not be
moved along the fuselage to correct the
trim of the machine ; this is achieved in
another way. Test the attachment fittings
for accuracy and firmness, and re -lash if
necessary before covering the wings.

The two interplane struts are cut from
bamboo, and are 21 in. long, flo- in. wide,
and about A in. thick. Fittings of 22 -gauge
wire are lashed to the lower ends (Fig. 34).
Tin clips are bent round to grip the prongs
(Fig. 35), and are lashed to the lower plane
mid -spar so that the struts are touching
ribs 5 and 20 (Fig. 36). These struts,
besides enhancing the appearance, serve to
steady the wing structure in rough weather,
but as they are not actually attached to the
upper plane no damage results if the wings
are knocked along the body.

Tail Unit
This consists of a tail plane built up

similarly to the wings, with a rudder of
bamboo permanently joined to it (Figs. 25,
26 and 27). The leading and trailing spars
of A x A -in. birch are steamed to the
shape shown and fastened to the drawing
with pins. Small packing pieces of 1 -in.
wood are slipped beneath the spars,
raising them sufficiently for the four outer
ribs of .75 mm. 3 -ply to be slipped into
position. These ribs are cambered equally
above and below, the depth being as shown

in Fig. 25. The two centre ribs are carved
from x 1 -in. hard balsa, and are glued
to the spars 1 in. apart. They are flat
underneath, to enable the tail to rest firmly
on the fuselage. When dry, remove from
the drawing, slot the spar ends for the
22 -gauge wire tips, and make up the two
attachment fittings, also of 22 gauge.
The latter also serve as angle pieces, to
which the rudder edging is to be lashed.
This edging is formed from x /1,T -in.
bamboo, steamed and bent to shape. The
two ribs in the rudder are of 75 mm. 3 -ply,
the camber being as shown.

Separate strips of silk are used for the
bottom and each side of the fuselage. The
top is covered with two pieces, one being
taken from No. 3 former to No. 1, and a
piece from the cockpit to No. 6. From
there to the stern -post the top is left un-
covered, to give access to the rear rubber
hook. Two pieces of silk are used for the
upper wing and three for the lower, the
top surface of the lower wing being left
uncovered between the 21 -in. balsa ribs.
The tail unit is covered in the following
manner. The underside of the tail plane
is first covered with a single piece. Then
the upper surface is covered, the silk
passing through the rudder framework. A
separate piece is used for each side of the
rudder. Each is first glued to the centre
rib, close to the rudder base, and allowed
to dry. It is then drawn carefully across
the rudder and glued to the bamboo
edging

For the wings and tail unit, two coats of
clear dope and one of coloured should
suffice. For the fuselage, two of clear and
two of coloured will be required. The
wheels and nose -piece can be painted with
cellulose or coloured dope.

The Propeller and Shaft
The propeller suggested is one of 11 in.

diameter, 11 or 12 in. pitch, and 11 in.
maximum blade width, revolving anti-
clockwise, as viewed from the front of the
machine.

The propeller shaft (Fig. 37) is formed
from a piece of 18 -gauge wire, the diamond -
shaped hook tending to prevent the rubber
slipping off when well lubricated. One or
two large cup washers should be placed
between the bearing and the propeller, and
the front end of the shaft bent round and
pushed into the boss, leaving a loop to
engage with the hook of a geared winder.

Twenty feet of + x -in. rubber, well
lubricated, is made up into a skein of ten
strands, the ends being stretched and
tightly bound with thread. Front and rear
rubber hooks should be covered with cycle -
valve tubing. The skein is then placed over
the front hook and dropped down the fuse-
lage from the front. It is placed over the
rear hook a loop at a time.

Having checked all the completed parts
for warp, attach the wings to the fuselage,
and place the interplane struts in their
sockets. The trailing edges of each wing
should be in line, and the incidence of all
four equal, as viewed from the front.
Stand the model on a flat surface and take
measurements to ensure that the gap
between the wings is equal on each side,
and that the left-hand and right-hand tips
are an equal height from the flat surface.

Attach the tail unit by a 2 -in. rubber
band from the front saddle passing under
the fuselage, and a smaller band from the
rear hook round the tail skid and back.
The rear attachment fitting rests between
the longeron extensions, and the leading
edge should rest against No. 6 former.
Viewed from the front of the model, the
tail plane should appear horizontal and the
fin vertical.

Things are happening to -day
which vitally affect you !

If you are about 18, perhaps you are
getting settled in your chosen work and
already feeling the strain of competition for
a better position. If you are in the 4o'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 i8 and 45 face
similar problems, in one form or another.

The most valuable employment security
to -day is the security a man creates for
himself-in himself ! Through training, he
is able to adapt himself to new conditions,
to utilise experience without being handi-
capped by habit 1 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 Cor-
respondence Schools have helped thoughtful
and ambitious men to acquire the training
they need. To -day, with this need more
urgent than ever, this world-famous institu-
tion offers greater opportunities than ever.
Why not permit us to show you the way to
greater security and larger earnings ? Our
expert advice is free. Write to -day.

...COUPON FOR FREE BOOKLET...

INTERNATIONAL CORRESPONDENCE SCHOOLS,
LTD.,

Dept. 95, International Buildings, Kingsway,
London, W.C.2

Please send me your booklet containing
full particulars of the Course of Correspond-
ence Training before which I have marked
X. I assume no obligation.

Accountancy
Advertising
Peronautical Engineering
Architecture
Bookeeping
Building
Chemical Engineering
Civil Engineering
Draughtsmanship
Electrical Engineering
Engineering Design

Examinations, state which

Marine Engineering
Mechanical Engineering
Mining Engineering
Motor Engineering
Plumbing
Radio
Railway Equipment and

Running
Salesmanship
Steam Engineering
Textiles
Woodworking

The I.C.S. teach wherever the post reaches, and have
a wide variety of courses of Study. If, therefore,
your subject is not in the above list, write it here.

Name Age

Address
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WHY NOT
"00" MODEL RAILWAYS
THIS WINTER

WE CAN SUPPLY ALL
CONSTRUCTIONAL PARTS FOR
BUILDING LOCOS., ROLLING
STOCK, TRACKS, ETC.

NEW
Electric Motor Unit, as exhibited
at the Model Engineer Exhibition,

4 -coupled

181 -
New G.W.R. Coach Sheet

I'6
Write for full lists, I y. stamp, or call at

our showrooms

THE " 0 0 " SPECIALISTS

HAMBLING'S
26 CHARING CROSS ROAD

LONDON, W.C.2
SHOWROOMS lot FLOOR. TEMPLE BAR 4704

MICROPHONES
BY WESTERN ELECTRIC CO.

HANGING TYPE 3/-. HAND TYPE 3/6.
TRANSFORMERS 3/6.

BEAUTIFUL QUALITY-SPLENDID VALUE
(Carr. Paid)

Write for UTILITY SALES CO.,
Complete Lists. 27a SALE ST., PADDINGTON.

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

UNDER AN OVERCOAT!
Thousands have put on vheighai,

of
t, and muscular tissue with

t

VITAE PON CH,L7,11,117Is")
A customer writes After my illness I gained IS lb. in

weight, and my nerves improved tremendously as the result of
a six weeks' course of Vitaepon."
Vitaepon is not a drug-simply take two tablets

with the morning and evening meal.
Obtainable only from :-

WESTCOTT & CO. (Dept. P.),
37 Albemarle Street, Piccadilly, London, W.L

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 new book, entitled "Thinness: Its Cause and Cure"

sent free with every six weeks' course.

WHITFIELD KING'S
STANDARD CATALOGUE OF

POSTAGE STAMPS
Improved and Enlarged 1935 Edition
Now on Sale, Price 7s. (Postage 9d.)

The only reference catalogue recording
watermarks as well as other essential
data without minor varieties, and is
therefore ideal for the general collector.
You will be interested in our latest price

lists. Ask for free copies.

WHITFIELD KING & Co., IPSWICH,
Established 1869. SUFFOLK.

Club Reports for inclusion in this feature should not
en.eed 250 words in length, and should be received not
later than the 12th of each month for inclusion in the
subsequent month's i88146.
THE BRITISH INTERPLANETARY SOCIETY

THE most successful meeting of the Society to date
' was held in Liverpool on Friday, September 7th.

Five new members were admitted into the Society,
including one lady.

Suggestions had been received from several members
about the future form of the Journal, and these were
discussed at length. It was decided that the October
issue would appear In the usual form, but before the
following issue was published the matter would be
discussed more fully.

The question of copies of lectures becoming available
to members was also discussed, and a definite line of
action was decided upon.

A very friendly letter of co-operation and goodwill
sent by Herr Ing. Guido Pirquet, of Vienna (Fellow of
the B.I.S.), a prominent Continental experimenter, was
read to the members by the Secretary.

A fierce and most interesting discussion took place
between the President, Mr. P. E. Cleator, and the
Vice -President, Mr. Colin H. L. Askham, over the
future policy of the Society as to the election of repre-
sentatives in foreign societies. After a long verbal
duel the matter had to be referred to the next meeting.

The problem of a branch in London was considered,
as such a branch had been proposed. It was decided
to establish such a branch when the membership in
London justified one.

INSTITUTE OF SCIENTIFIC RESEARCH
WE wish to announce our new programme of work

for the winter months. Meetings will be held
regularly on alternate Saturday afternoons, and one
visit will be arranged for each month.

The laboratory will be open to members and visitors
on Monday evenings, and the library will be open on
Monday and Thursday evenings.

We are also forming a Correspondence Section, and
any person in the British Isles or abroad who is
interested In any branch of science should get into
communication with the Secretary, Mr. D. W. F.
Mayer, 20 Hollin Park Road, Roundhay, Leeds 8.

"SIR JOHN SHELLEY CUP" CONTEST
THE Sir John Shelley Cup Contest for power -driven

model aeroplanes was held on August 26th, at
Fairey's Great West Aerodrome. All the five models
competing were powered with the petrol engine. This
is a fair indication of the year's progress, as last year's
contest produced only one starter. Nevertheless, this
type of model is still in its infancy, and much coaxing
of refractory power units and long waits between
flights reminded one of the early days of full-scale
flyin.

Theg winner, Capt. Bowden, appears to have got a
good lead on all other enthusiasts. It was worth the
somewhat tedious journey to Fairey's to witness his
effort alone. The machine, a high wing, named
" Blue Dragon " (Atom Minor engine), was built for
the contest, and had just completed a few short tests.
In the contest it took off in about 4 yd., climbed rapidly
in small circles, and was soon a tiny speck in the
clouds. It was timed for 12 mins. 48 secs. "out of
sight," and is estimated to have reached a height of
several thousand feet. The owner pursued it in his
car as far as Staines, and saw it gliding down in the
distance after a 19 min. flight, but so far the landing -
place has not been located.

Second in the contest was the high wing " Flamingo
IL," flown by Mr. F. Harris. The 14 c.c. engine was
the work of Mr. Harris, a senior power -boat trophy
winner. The best flight was 3 mins. 42.5 secs.

Third came Mr. J. W. Bishop's huge biplane,
" Endeavour," with a 25 c.c. engine. This machine
flew very steadily and climbed quite well. Its best
effort was 3 mins. 25 secs.
STREATHAM COMMON MODEL RAILWAY CLUB
OUR Clubroom at 201 Gleneldon Mews, High Road,

Streatham, is now open three nights a week, on
Tuesdays, Fridays and Saturdays, from 6.10 p.m.

We are anxious now to increase our membership
and will f or one month only-October-grant member-
ship to anyone over sixteen years of age free of any
entrance fee. Full particulars of membership and
details of the club are contained in our four -page
publication, " Concerning Ourselves," a free copy of
which will be sent post paid to anyone requesting
particulars of the club.

Our stand at the recent " ME." Exhibition held the
interest of many visitors, and models that were exhibited
gave a good representation of members' work.

We shall be pleased to welcome any readers to come
down and visit our clubroom by arrangement with the
Secretary.

An invitation form to our next lecture will be given
to anyone interested.

The Rocket, our quarterly journal, is now ready and
can be obtained price 5d., post paid, from the Secretary
now. This contains full club news, together with
interesting items of real railway news.

Full particulars from the Secretary, Brooke House,
Rotherhill Avenue, Streatham, S.W.16.

Catalogues and
Publications Received

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. Newnee Ltd., 8/11 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.

A New Radio Feature
THE TECHNICAL & COMMERCIAL RADIO
' COLLEGE, Cromwell House, High Holborn, advise
us that they have recently introduced into their
College course a number of additional lessons, dealing
with the design of the modern superhet and the use
of the new types of valves of the multi -electrode type
for frequency changing and A.V.C. in such circuits.
They also give instructions dealing with the adjust-
ment and servicing of modern superhets and other
receivers. [64]

The 1935 Whitfield King Stamp Catalogue
THE new edition, which is right up to date, is an

improvement upon its predecessors in several
respects, being printed on thicker and better paper, and
certain alterations have been introduced in regard to
lay -out which make for clearer reading and easier
reference. The size of the pages has also been slightly
increased to accommodate the number of new stamps
recorded without becoming unduly bulky.

The binding has been improved and strengthened
and an innovation which, no doubt, will be welcomed
by retailers is an attractive jacket, this being a novelty
so far as stamp catalogues are concerned.

Although compiled upon simple lines for ready
reference, it is not primarily a simplified catalogue,
since it records essential particulars, including water-
marks of every issue of the world's postage and air
mail stamps. Only minor variations of colour, per-
foration, etc., are excluded, these being of no interest
to the average collector.

The catalogne is now on sale, end despite the cost of

improvements and increased size there is no alteration
in the retail price, which remains at 7s., and it is
obtainable from the above firm's address at
Ipswich. [65]

A Valuable Valve Guide
ACOPY of the 1934-35 Osram valve guide, published

by the General Electric Co. Ltd., has just come to
hand. Since its introduction in 1926, this valve guide
has proved its popularity and utility by an increasing
circulation year by year amongst wireless enthusiasts.

The rapidly multiplying number of valve types on
the market to meet modern circuit developments has
set its own problem, which is to compile a reference
booklet providing complete technical information and
working data for each type, and yet retaining a handy
pocket size. This little publication certainly achieves
this aim with success.

The 1934 Osram valve guide solves the problem for
the technical reader by giving full tabulated data of
all the Osram ranges of valves, and at the same time
offers a clear guide to the non -technical reader as to
which valve is most suitable for every stage in a
modern set.

In addition to the data charts, the Osram valve
guide contains much helpful information, circuit
diagrams, and useful description of the application of
modern valves. A copy can be had on application to
the General Electric Co. Ltd., Magnet House, Kings -
way, W.C.2. [66]

The 1935 Gibbons Stamp Catalogue
THE Jubilee edition of the Stanley Gibbons Postage
' Stamp Catalogue is specially notable for the fact

that a number of rare stamps are now priced for the
first time, no less than £131,892 worth of extra prices
having been added in this way. Market fluctuations
are indicated by the fact that 23,990 prices have
changed during the past year-about 10 per cent. of
the whole.

To provide space for the 2,000 -odd stamps which
represent the world output for the twelve-month,
over fifty extra pages have been added, though no
alteration has been made in the price at which the
catalogue is sold.

For the convenience of collectors, the list of Egyptian
stamps has been reinstated in Part I., which is now
described as "British Empire (with Egypt and Iraq)."
Typical plate varieties in the earliest British issues are
now illustrated, and it is noticeable that there has been
a sharp rise in the prices quoted for many of the older
stamps of Great Britain. The catalogue is obtainable
from Messrs. Stanley Gibbons Ltd., 391 Strand,
London. 1671
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FREE SERVICE
FOR READERS

READERS requiring information con-
cerning 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 instructions.
You are cordially invited to make full
use of this Service.

Post this to

ADVERT. SERVICE DEPT.,
PRACTICAL MECHANICS,

8 - 1 I SOUTHAMPTON STREET,

STRAND, W.C.2

Please obtain and send to me particulars from the
Advertisers in your October issue whose names I give
on the list attached.

Advertiser. I Page No. I Information Required.

Attach sheet of paper, with particulars, and your name
and address (written in BLOCK letters), with date.

if

You have surpassed yourselves "
says Mr. F. J. Camm !
(Editor," Practical Mechanics," "Practical
Wireless " and " Practical Television.")

" You have surpassed yourselves with this new 'Stentorian'
speaker. I thought you had reached the apogee when you
introduced the ' Microlode' last year; but to this present
speaker, which I have submitted to test, I unhesitatingly
accord full marks for a rich and entrancing quality in tone,
and for an even greater sensitivity for a given input than
was obtainable from your past high standard of speaker.

"1 feel that your Engineers must always be at work
striving after the apparently unattainable and
attaining HI"

Such an opinion from one of the foremost
designers of to -day is not lightly given. To
a technician of Mr. Camm's experience a list
of interesting technical features alone is not
sufficient-he requires results to prove the
value of any revised design or new dis-
covery. In the W.B. "Stentorian " Mr.
Camm found them.
A W.B. " Stentorian " will bring an un-
believable improvement to your set.

MODEL PMSI

You must not fail
to hear a " Sten-
torian " on your
set. You will be
amazed at the
difference.
Stentorian Senior

(PMSI) ... 42/-
(100% dust pro-
tection. Oversize
cone.)
Stentorian Standard

(PMS2) ... 32 6
Stentorian Baby

(PMS6) ... 22'6
Write for the new
W.B. Stentorian
leaflet.

You will hear a considerable
increase in volume, due to the
exclusive new magnet, which at
the same cost provides an enor-
mous strength never before
obtainable with a" commercial "
material. Due to a new method
of speech coil assembly, you will
find in your reproduction crisper
" attack " and fuller natural bass,
and a new " realism " which
will astonish you

STENTORIAN
PERMANENT MAGNET MOVING -COIL SPEAKERS
Whiteley Electrical Radio Co. Ltd. (Dept. P.M.), Radio Works,
Mansfield Notts. Agents In Scotland: Radr ionLt d.233St. Vincent St.7e t, Glasgow, C.2

Agents I

CLASSIFIED ADVERTISEMENTS
COMMERCIAL TRANSFERS for all decorative or stock purposes. Sign -

writing, Graining, etc. Illustrated booklet 1j1.-PM. Axon, Jersey, England.
SPARE -TIME SALESMAN wanted. Experience unnecessary. 20/- weekly

easily earned.-Apply " Salesman," Richfords Ltd., Snow Hill, London.
" HOME TOYMAKING," a new practical handbook with 180 attractive

designs and Illustrations, 1/6 posted.-Industries, 13 Gordon Avenue, Twickenham.

MAKE LEAD TOYS I Easy, profitable, with "SUCCESS" Moulds. List
Free.-LEE'S, BENTINCE ROAD, NOTTINGHAM.

INDEPENDENT LIVING, Anybody-Anywhere. Remunerative Manufac-
turing Formula; all lines. List, stamp.-TECHNOCRAFT, 24 Brunswick Street,
Manchester 13.

SUPER A.C.MOTORS. ji and 1 h.p. 35/- to 70/-.-A. Musham,
397 Killinghall Road, Bradford.

VERETTE MICROSCOPES FROM 7/6.-Repairs, Exchanges, Accessories,
Microscopes. Scientific, Model and Experimental Work wanted.-Pullen,
1_8 Eastcombe Avenue, S.E.7.

STUDENT'S MICROSCOPE, complete with adjustable lens and foot,
mirror, slides and box. Every microscope guaranteed. Money refunded within
seven days If dissatisfied. Usually 7/6. Our price 3/11 post free.-THE
STANLEY TRADING CO., 78-80 Worcester Street, Birmingham

ECONOMIC ELECTRIC CO.
LONDON ROAD, TWICKENHAM

"The Speedwell " Dry Battery Motor. The
lightest and most efficient motor yet produced.
Will run from a flash -lamp battery for 4 hours.
Height 2,1 ins. Price 9/-. Post 4d.

MAINS TRANSFORMER giving choice of 3
output voltages, 3f, 5 or 8i volts, at 3 amp.,

complete with flex and adaptor. Price 14/6. Post 9d.
Electric Soldering Iron, 45 watt. 4d.

Those little bits for your
Workshop which you have

the greatest difficulty in obtaining, such as metal sheet,
rod, tube, ebonite, ditto screws, instrument and resistance
wires, battery chemicals, insulating materials, etc., all
these and all you can want will be found in our List, sent
on receipt of 2d.
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MANUFACTURING ARTIFICIAL SILK
One of the marvels of modern industry is the production of artificial silk or rayon, and to those who make
chemistry their hobby, a brief account of how such a material as wood is chemically converted into this wonder

fabric should be of great interest.

IT is now nearly thirty years since artificial
silk became a commercial possibility.
The original method of production was

discovered by M. Chardonnet, but is now
very little used, the three other systems
being better known.

" Viscose " and Acetate
Of these the most important are " Vis-

cose " and " Acetate," the most widely -
known make of the latter being " Celanese."

With the exception of acetate silk, all
systems employ the same principle, that of
converting the cellulose in the raw material
to various compounds and finally recon-
verting these compounds to cellulose again,
but in a form much different from that
which it was at first.

In the case of viscose silk, wood pulp,
or cotton, from which all the natural
impurities have been removed, is first
bleached. Incidentally, vegetable com-
pounds such as wood and cotton are almost
entirely composed of cellulose (06112005)n.

Conversion of Pulp into Alkali Cellulose
The next stage of production is the con-

version of the pulp into alkali cellulose by
steeping it in caustic soda (NaOH). This
compound is then treated with carbon
bisulphide (CS2), the resultant being cellu-
lose xanthate. An ageing process is
possibly the most remarkable of all, for the
strained fluid, is forced by means of a
pump through small jets of platinum or a
similar material. The holes in these jets
are so fine that they can scarcely be seen
by the naked eye. As may be imagined,
the streams of liquid issuing from the jets
are almost invisible. Some idea of the
diameter of these fine filaments may be
gained from the fact that a finished thread
has been produced of less than one denier
count, or gauge, which, in non -technical

language, means that
there are 4,437,333 yards
in a pound.

BLEACHED.

WOOD PULP AND
CAUSTIC SODA.

The Coagulating Bath
To revert to the manufacture of the

thread, the liquid emerges from the jets
into a settling or coagulating bath, which
may be sulphuric acid (H3SO4). The fine
filaments now consist of crude viscose from
which the sulphur and other unwanted
elements must be removed. A number of
the filaments, usually up to eighteen, are
then spun together to form a thread, which
is artificial silk in rough state. The thread
thus obtained is reeled into hanks, in which
form it is washed, bleached if necessary,
and then dried. The drying takes place in
special ovens, for it is necessary to keep the
air in the ovens at a special degree of moist-
ness or humidity. The dried hanks are
next stretched on to racks, and strange to
say, the effect of the stretching is to bring
out the lustre which is such a feature of this
form of artificial silk. All that now remains
is to sort out the various grades and sizes.

The artificial silk thus described is known
as regenerated cellulose for the reason that,
when finished, and in spite of apparently
being entirely different, it is still the same
as when it began its unpleasant journey
through numerous acids and alkalis. That
is, it is still cellulose.

Acetate Silk
Acetate silk is of an entirely different

nature, for it does end at its travels by
actually being different chemically from
its raw material, which is the same as for
viscose-wood pulp or cotton. In the same
way, the wood pulp or cotton is purified and
bleached, but from now on a different
process is employed and which is, from a
chemical point of view, much simpler.

The purified pulp or cotton is treated
with acetic acid (011200011), and the
product is cellulose acetate. The acetate
compound is then dissolved in acetone
(01120110E1), and the liquid obtained is the
actual spinning solution. This is filtered
and forced through minute jets as in the
case of viscose. The fine filaments which

AGEING E, CARBON 81SULPHIDE.

xiLerrm ATE DISSOLVED
IN CAUSTIC SOOA.

PUMP.

issue from the jets are hardened or coagu-
lated simply by means of warm air, after
which they are spun together to form the
thread, which is reeled into hanks and
finished.

Acetate silk is a definite cellulose com-
pound even in its finished form, and it is
this feature which distinguishes it from the
other types, which are practically pure
cellulose.

As a matter of interest, it may be
identified in the following way. On burn-
ing it gives off a " vinegary " smell and
shrivels up into small knobs. It will
dissolve in acetone. There are also two
types of artificial silk, and the methods
employed in their manufacture are similar
to those used for viscose, but with different
chemicals.

Nitro or Chardonnet Silk
Nitro or chardonnet silk is made from

cotton which is treated with nitric acid
(11NO3) and sulphuric acid (11,SO4). The
nitro-cellulose thus obtained, and which is
very similar to gun -cotton is dissolved in
alcohol and ether. The solution is forced
through small jets, after which the acids
are removed whilst the alcohol and ether
are evaporated to coagulate the filaments.
To economise the alcohol and ether they
are distilled after evaporation.

The remaining type is known as " Cu-
prammonium," and is also made from cotton
or wood pulp, which is dissolved in an
ammoniacal cupric solution. This solution
is obtained by forcing air through
ammonium in which copper turnings have
been placed. The fluid is filtered and forced
through jets, as with all other types, but
in this case is hardened by the action of
caustic soda, the copper and ammonium
being recovered. The resultant hardened
thread is blue in colour and, naturally, has
to be bleached.

Both cuprammonium and nitro silks
undergo the same finishing processes as the
others, that is reeling into hanks and sort-
ing into qualities.

COA6ULArrict
BATH.

SULPHUR
REMOVED.

SULPHURIC
ACID.

A cross section of
acetate silk.

A cross section of
Viscose silk.

A sketch showing the various stages during the manufacture of artificial silk.
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An Ingenious Weather Prophet
NAMED after the well-known aero-

dynamist and meteorologist, 1)r.
Manfred Curry, the device shown in

the illustration is both ingenious and novel.
It works on the principle of a hygrometer-a
chemical material which indicates the de -

An ingenious novelty for forecasting the weather.

gree of moisture in the air by change of
colour (each colour grade corresponds to a
change of about 20 per cent. in the degree
of moisture in the air). Of the five com-
parison colours, blue, for instance, corre-
sponds to an atmospheric degree of humidity
of 0 to 20 per cent., and bright red to one of
80 to 100 per cent. A compass is provided
in the centre of the dial by means of which
the cardinal points, and hence the direction
of the wind, may be ascertained. Great
humidity of the air as a rule brings rain,
snow or fog ; slight humidity, on the other
hand, fine dry weather. As, however, the
degree of humidity in its effect upon the
weather has to be esti-
mated differently accord-
ing to the direction of the
wind, this factor has also
been included for
determining t h e
weather. The

This floor washer is simplicity itself to use, having
no complicated mechanical parts, no extra gadgets, no
mechanical power, In fact, nothing that cart gu wrong.

The address of the makers of
any device described below
will be sent on a_pplication
to the Editor, PRACTICAL
MECHANICS 8-11, Southamp-
ton St., Strand, W.C. 2.

Quote number at end
of paragraph.

Easy Floor Washing
M OST housewives know how tiresome
I I it is when kneeling on the floor to
wash the floors. At its best it is a depress-
ing job, which generally gives rise to an
aching back and
chapped and rough-
ened hands. The floor
washer shown in the
illustration relegates

chc in; cal indicator is affected some 8 to 15
hours before a change in the weather sets in.
By this means you can forecast the weather
for the next day. Whereas the barometer
comprises only one factor, the atmospheric
pressure, this weather prophet bases its
weather forecast on two factors, the atmo-
spheric moisture and the direction of the
wind. As will be seen, the weather forecast
and wind direction is shown in the small
windows which are cut in the dial. It is
sold in two types, with full instructions for
use, costing 6s. 9d. and 7s. 9d. respectively.

[81.]

Simple washing tongs that will prove a boon to the
housewife.

this arduous duty, and makes it quite a
simple job. It is an ingenious contrivance
which, simply by the movement of the lever
shown, squeezes the washer dry and com-
pletely rinses it of dirt. All you have to do
is to plunge the base of the washer in water,
which results in the special fabric becoming
thoroughly soaked and ready for use. After
washing the floor, the water, plus the dirt,
is expelled by pulling the lever towards you,
and the washer is now ready for drying the
floor. For floor polishing, remove the wash-
ing fabric and the wet pad, insert the rods in
the polishing cloth, which is included in the
outfit, stretch the cloth over a dry pad, and
fasten the rods in the eyelets. It costs
108. 6d. [82.]

Washing Tongs

THE
tongs shown in the sketch on this

page will be found ideal for the house-
wife during washing day. They are abso-
lutely rustproof, and will not damage the
clothes. Once gripped in the tongs, the
washing cannot slip back into the copper,
and large articles can be removed with
ease. It costs is. 3d. [83.]

There was a

young plumber
of Ayr

When needed

he always got
there I

And the reason
is plain-
Much time he
did gain-
He used FLUX-
ITE for every
repair I

See that FLUXITE is always by you-in the
house-garage-workshop-anywhere where

simple speedy soldering is needed.
OF ALL IRONMONGERS-IN TINS

4d. 8d. 1,4 and 2,8
Ask to see the

FLUXITE POCKET SOLDERING SET-com-
plete with full instructions 7/6. Ask also
for Leaflet on CASE HARDENING and

HARDENING TOOLS with FLUXITE.
THE FLU MTH GUN is a handy
and economical tool that enables
you to put the Pluxite exactly
where you want it on the soldering
job. Also used to project grease
into bearings, etc.-like a minia-
ture grease gun. Just MI the nozzle
portion-half fill the cap-put to-
gether and press as required.

PRICE 1/64.
ALL MECHANICS WILL HA

AFLUXITE
IT SIMPLIFIES ALL SOLDERING

FLUXITE LTD. (Dept. P.M.) DRAGON WORKS
BERMONDSEY STREET, S.E.I

Inferiority
Complex

An Inferiority Com-
plex is a "disturbance
centre subcon-
sciousness generating
powerful negative im-
pulses causing self-
consciousness and lack
of confidence, lack of
charm, nervous man-
nerisms, worry and
timidity, unsociability
and lack of enterprise,
weakness of will and
indecision, habits, for-
getfulness and lack of
concentration, and
which has grown up
with you from the for-
gotten past from in-
fluences outside your
control. To struggle
against these person-
ality -weakening forces
is in vain-REMCVE
THEM ALTOGETHER by reconstructing within yourself a
powerful, positive subconscious mind to carry you forward-
confident, vibrant, resourceful-to  happier, fuller, more
successful life.
You have only one life to live. Let the past go I Begin life
again with the glorious promise of happy expression of the
power that lies within your personality self -reconstructed into
one strong harmonious unity.

Cool, Calm Confidence.

Send to day for Free Book.

THE BRITISH INSTITUTE OF
PRACTICAL PSYCHOLOGY LTD.
-1 (E.A.3), LUDGATE HILL, LONDON, E.C.4-

Please send me FREE BOOK "I CAN . . .

AND I WILL."

Name
(BLOCK LETTERS)

Address

E.A.3.
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SURPLUS
Every piece
stamped. These// -", .,, famous Telescopes

have a perfect
range of vision of

' /1 action adjustment. Third
over 7 miles. Smooth

/ pull range finder. Heavily

19( -' Complete in carrying case, X 36
weather body when closed.

nickel -plated, with all -

magnification areas. 11/9, post 3d.
/ Huge purchase of surplus stock

makes such an amazing offer possible.
Very limited number.

Also 800 only .' Army Pocket r, Model Tele-
scopes. Closed 2 ins. Open 3 ins. Marvel-

lously powerful. 5 -mile range. 5/9, post 3d.
Money refunded if dissatisfied.

AIRCRAFT PRODUCTS LTD. (Dept. Y.P.M.2)
87 New Oxford Street, London, W.0.1
(Opposite Central Entrance Glaves-2nd Floor)

1935

PR ICE

116

ON

MANUAL
Fully illustrated with
constructional details
for building Battery
and Mains S.W. Re-
ceivers. 6v. S. W. Super -
het with A.V.O. All
Wave Wavemeter. 5 -

meter Receiver. Simple
- metre Transmeter.

Crossf ceder Aerial Sys-
tem. Battery and
Maim) S.W. Converters.
Amateur Bands Re-
ceiver. 100 watt Trans-
mitter Eliminators, ato.

COMPILED BY THE LEADING
SHORT WAVE SPECIALISTS

Obtainable from your radio dealer, W. R.
Smith, or in case of difficulty, direct from

STRATTON CO. LTD. (Dept. 25), Brooms -
grove Street, Birmingham.

London Service Dept. :-Webb's, 14 Soho
Street, W.1

Your Height increased

Stebb ns 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.

GENUINE-

val roast
card MODEL

TELESCOPES

SPECIAL OFFER
of Battery chargers, complete in neat metal cases, Westinghouse
Rectifiers; charge at amp., ready to plug-in to A.C. Mains
200-250 v., 10 6 post free. Satisfaction guaranteed or money
back. Reduced prices of Tantalum Hits " A," charges at

amp., now only 5/10 post free ; " B," charges at 1 amp., now
only 7/8 post free. Tantalum 1/3. Model " E," a Real
charger, charges 2-, 4- and 6-v. cells at 2 amps., or 6 2-v. cells at
1 amp., 21/-. A massive job that stands up to its work. Please
state mains voltage when ordering.

FROST RADIO CO., 21 Red Lion Street, E.C.1

THE" INSTANTUS"
is a small folding chart for the
pocket containing 3,000 equiva-
lents arranged in a novel manner,
enabling quick reference to rela-
tive sizes 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 0. Beet (Dept. P), 10 Forrest

Gardens, Norbury, London, S W 16.

A Useful Plate Holder
BY using the handle shown in the

sketch below, an ordinary plate can
be converted into a cake -stand. As will be
seen, the plate slides into the two clips, thus
making an efficient handle for lifting the
plate. It is chromium plated, and costs
Is. 9d. [84.]

Converting an ordinary plate into a cake dish, etc.,
by means of the handle shown.

A Domestic Robot
AN electrical novelty with a wide appeal

has just been introduced on the
market, appropriately called the
" Cockorse." It comprises a small cabinet
on which is a lampholder and a plug, so
arranged that it can be attached to one's
alarm clock. The device is connected to
the nearest plug or lampholder, and when
the alarm rings in the morning the lamp
is switched on, and also, at the same time,
any appliance such as kettle or fire, switched
on. Thus the " Cockorse " not only gives
a light in the dark mornings, but provides
hot water for tea or shaving water, or can
even be used to cook the breakfast. The
" Cockorse " has many other uses. For
those out all day at business, or when
going to the theatre, it can be set to switch
on the electric radiator half an hour or so
before arriving, thus ensuring a warm

A domestic robot, details of which are given above.

welcome home. The radio enthusiast can
use it to switch on the set any given time,
so as not to miss one's favourite item. It
can be connected to an electric immersion
heater in the hot-water system, so that a
plentiful supply of hot water is available
for baths immediately on rising. It sells at
128. 6d. [85.]

ANT

PUNCHBOARDS!

. ..

THE BEST MONEY-
MAKING PROPOSI-

TION EVER OFFERED
THE PUBLIC.

If you want funds for Charity, Club or any
other purpose let the PUNCHBOARD help you. A Imo
hole board costs 7/- post free and yields £2. 11. 0 profit
at at Id. per punch and £4. 15. 6 at 2d. per punch.
Agents working out special PROFIT SHARING plan
are making to L'ro weekly. WHY NOT YOU ? Our
free Service Dept. will tell you how.
Write immediately, SAMPLE mo-HOLE eg) /1 Post
BOARD and illustrated price list Ail Free.

ERICSON,
43 THAMES ST., KINGSTON -ON -THAMES
TRADE SUPPLIED. (actual manufacturers).

SPECIAL EDITORIAL NOTICE

BINDING CASES
for

"PRACTICAL MECHANICS"

FIRST VOLUME
NOW COMPLETE
WITH the September issue
the first volume of " Practi-
cal Mechanics " was com-

pleted. Lose no time in getting
your copies of this fascinating
monthly bound, for only in this
condition can the contents be re-
ferred to quickly and easily. Any
publication, no matter on what
quality paper it is printed, is sure
to wear out in time, and as long
as copies remain unbound they
are liable to get damaged or

destroyed.

The case is Full Bound in
Navy Blue Art Cloth, decor-
ated with an appropriate
emblematic design on the
shelf back and front cover
and embodying a bold, effec-
tive title lettering with the
design. A durable, distinctive
binding. A four -page index
is given with every binding
case or can be obtained
separately for 3d.

EACH

THIS PRICE DOES NOT
INCLUDE THE COST OF

BINDING
For details of SPECIAL BINDING

OFFER see inside back cover.
Binding Cases can be -ordered from all
Newsagents, Bookstalls and Booksellers, or

obtained by post 2/9 each from

GEORGE NEWNES LTD.
8-11 SOUTHAMPTON ST.,
STRAND, LONDON, W.C.I

Geo. Newnes Ltd.
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A Review of the Latest Devices for the Amateur
Mechanic. The address of the Makers of the hems men-
tioned can be had on application to the Editor. Please

quote the number at the end of the paragraph.

A Poker and " Bellows " Combined
THE poker shown herewith, which is

finished in bronze, is somewhat unique,
as by a simple adjustment it can be used
for kindling the fire when it refuses to draw.
By slipping back the catch shown on the
handle the poker can be
turned into a powerful
bellows-its action being

A:combined poker and bellows."

similar to a cycle pump. It is marketed at
6s., post free. [85.]
A Handy Combination Pocket Tool
THE neat combination tool illustrated

below has a number of applications. It
is provided with four strong steel blades,
three of which have saw teeth, and are
coarse, medium and fine, respectively. The
fourth blade has a knife edge, whilst all
four fold up into the metal handle when
not in use. The overall length of the tool,
when folded, is 5 in. Priced at 3s. this
tool represents excellent value.
A Universal Lever Flooring Cramp

ACRAMP specially designed for use in
cramping floor boards is now on the

market at a very reasonable price. With
the long handle supplied, the handyman can
operate the cramp whilst standing. Its

The combined pocket -saws and knife is only 5 in. long
when the blades are folded away.

lightness contributes to its good working,
as it can be handled far more easily than
the heaviest cramps. The cramp is easy
of adjustment, convenient in use, a com-
plete tool in that it deals with all the boards
of a floor, and by its differential and
reciprocal movement brings continuous
pressure and acts as a wedge until the
nailing is done. It is undoubtably a labour-
saving tool and costs 28s. 6d. [86.]

An improved design of table knife
with a short blade and long handle,

ensuring a comfortable grip.

New Style Table Knives
AS a large parf of the blade of the old type

of table knife is seldom used, a designer
has improved on its design. This new
pattern has a shorter blade and longer
handle, making it much more comfortable
to use (see sketch). The dessert knives
cost 42s. per doz. and the table kn'
45s. per doz., carriage paid. [87.]

A Two -Speed Bench Drill
ANEW design of two -speed bench drilling

machine is now on the market. This
machine will drill boles to in. diameter.
being fitted with two speeds, the lower
gears for large holes, and the quick speed
for smaller diameter holes. It is fitted
with automatic and hand feed of strong
design and construction. The spindle will
take parallel shank drills direct in the
spindle, and smaller jobber drills in the self -
centring chuck. The base is of stronger
design than usually found in this type of
machine, and includes a drill stand for the
drills. Another feature of the drill is that

A device for leaning out pipes that have become
clogged with dirt.

the circular table may be removed and a
small self -centring vice fitted in the table
socket. The price of the machine is 55s.,
and the self -centring vice 6s. extra. [88.]

A " Rotary " Dr lin Cleaner

THE
device shown in the above sketch

will simplify the unstopping and clean-
ing of bath outlets, lavatory pipes. etc.
It will go round any bend in the pipes
with ease. Costing 4s., post free, it is sold
complete with full instructions for use. [89.]

YO U-r coder of

PRACTICAL MECHANICS
What do you know about the
Practical Mechanics of yourself ?
Fearfully and wonderfully made,
with infinite diversity yet infinite
harmony, the marvels and wonders
of the human body are explained

in this remarkable new book.

"KNOW THY BODY"
THE WONDERS WITHIN US.

By "Medicos" 3/9 post paid.
Gives in lively, non -technical language a new and
vivid understanding of the innermost secrets of
your make-up. Every reader of this magazine will
find this book of compelling interest. Send for
your copy now.

OTHER VITAL BOOKS YOU
SHOULD ALSO READ ARE

PERSONALITY : Its Nature; its
Operation and its Develop-
ment 5/4

By J. LOUIS ORTON.
In this popular book the Author ex-
plains exactly what Personality is and
how it achieves its ends. Personality can
be cultivated, and, once achieved, rapidly
changes one's aspect on life.

THE MASTERY OF MIND 5/4
By Du. J. C. FLOWER.

Sound, practical philosophy is the key-
note to this book, which contains an
invaluable system of Mind Training.

THE CURE OF STAMMERING,
STUTTERING and Other
Functional Speech Disorders

By J. Louts ORTON. 2/9
simple non -operative means which

have cured thousands are fully set out in
this successful book.

THE CURE OF INDIGESTION
and Other Digestive Disorders

By W. R. LUCAS. 2/9
In this new work all Digestive Troubles
are dealt with, and the successful methods
practised by the Author are clearly set out.

BETTER SIGHT WITHOUT
GLASSES - 3/9

By H. BENJAMIN.
The Author cured himself of rapidly
approaching blindness, and has embodied
his successful methods in this book.

HYPNOTISM-THE FRIEND
OF MAN - 5/4

Mr. J. I.. ORTON has written a work as
marked for lucidity of expression and
charm of style as for comprehension and
power.
Sheffield Telegraph says : " Sustains
interest throughout."
Public Opinion says : " Reading ' Hyp-
notism' is indeed a tonic in itself."

HOW TO REMEDY RHEUMA-
TISM - - 1/2

BY W. R. LUCAS.
A little book which will be welcomed by
thousands.

HOW TO CONQUER CONSTI-
PATION 1/2

By W. R. LUCAS.
This new booklet will be universally
quoted. A positive cure is contained
therein.
! All Priceslinclude Postage.

Address all Orders to-

THORSONS
General Publishers, Dept. 111

91 ST. MARTIN'S LANE, LONDON, W.C.2
Complete list of books free on request.



46 PRACTICAL MECHANICS October, 1934

-0- -0- FOR MINIATURE 0 0
CAMERA NEGATIVES

"PRAXI DOS"
VERTICAL ENLARGERS

PRAXIDOS "0"
SEMI -AUTOMATIC.

The Praxidos " 0 " can be set
for any degree of enlargement
without the slightest trouble.
There is no wire cable, no
counterweight. Focussing by
lens mount.
No. 453, with f14.5 anastigmat
lens with iris diaphragm, for
4 r 4 cm. or smaller negatives,
giving tl to 8 times £7/12/6enlargements
No. 463, with f14 5 anastlgmat
lens with iris diaphragm, for
6 x 6 cm or smaller negatives,
giving 14 to 6 times 2815/0
enlargements
No. 473. with f 4.5 anastlgmat
lens with iris diaphragm, for
34 24 in. or smaller negatives,
giving 2 to 7 times £13/2/6enlargements

Single or double
condensers can be
suppled for Praxtdos
"0 " Enlargers. Write
for complete list.

0 Before buying
an enlarger,
ask to see a
"Praxidos."

SANDS HUNTER &CO. Ltd., 37 Bedford St., Strand, W.C.2

THE 3f inch B.G.S.C.
"DUPLEX TAILSTOCK LATHE
gives you these features that you cannot
obtain in any other lathe at anywhere
near the price of the D.T.

I. Concentrically adjusted bronze
bearings.

2. Massive construction, Weight 85 lbs.
3. The unique double -purpose tailstock

combining both screw and lever operation.

Price E6 10 0 net. Folder with pleasure.

WARD & POLLARD
Orchard Works, High St., Plumstead, S.E.18.

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 full. The famous STEERING
4 -in -1 Course consists of four
great coursesin one, yetcosts only
5/. post free. It has been proved
a) The most effective HEALTH
and ENERGY System ever de-
vised; (Olt quickly builds NOR-
MAL WEIGHT and VIRILE
MANHOOD; (8) It develops a
Strong Will, rigid SELF-CON-
TROL; and (4) It includes en
emating SUCCESS and PER-
SONAL MAGNETISM Course.

Complete Course, 5/ -
We extras, no appliances to

Pupil S. Davey (London) Purchase.
Further details sent privately, under plain. sealed cover.
LIONEL STEBBING, STEBBING INSTITUTE,

Dept. C.P., 28 Dean Road, London, N.W.2.

Send to FOYLES
FOR BOOKS !

free on mentioning your interests.
119-125 Charing Cross Road, London, W.C.2

Telephone-Gerrard 566o (seven lines).

MAKE MONEY IF YOU
SKETCH or wish to write
Showcards, Posters, Fashion
Drawings or Tickets, etc.,
in your own time. Earn
from 5/., to 10/- an hour.
Write for our free booklet. It will
interest you. All kinds of drawings
bought. Secretary,

ART STUDIOS, 12 & 13 HENRIETTA STREET,
STRAND, W.C.2. Est. 1900

REPLIES TO QUERIES
& ENQUIRIES

II 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 48.
Send your queries to the Editor, PRACTICAL MECHANICS, Geo. Newnes Ltd., 8-1 1 Southampton Street,

Strand, London, W.C.2.

AN ANTISEPTIC OINTMENT
" UITE recently, on account of

numerous cuts, etc., received at
my work, I looked round for an
ointment that would be cheap, and

at the same time possess good antiseptic
and healing properties.

" I iodised petroleum jelly, and the result
was all to be desired. Could you tell me if
such an idea is worth patenting ?

" I am aware of that excellent ointment
4 . ' I was wondering if it was
identical." (R. R., Lancs.)

It is not possible to obtain a Patent for
the new ointment unless it is prepared by a
particular process, and it is not deemed to
be a particular method or process of manu-
facture, the mere admixture resulting only
in the aggregation of the known properties
of the ingredients of the mixture. If, in
order to produce the iodized petroleum
jelly, it is necessary to submit the jelly to a
pa,. titular process, it may be possible, pro-
vided such process is novel, to obtain a
Patent for the process and the product of
such process. It is not, however, possible
to patent the addition of iodine to petroleum
jelly or the product resulting from such mix-
ture.

It is not known how " - " is prepared
or what its constituents are, but should
it be sold without a stamped wrapper,
i.e., not as a " Patent Medicine," the formula
of the preparation will probably be given on
the label.
AUTOMATIC PILOT FOR MODEL

AEROPLANES
" Would you please tell me if the following

idea is worth patenting, and where I should
sand to try and sell it ? It is an automatic
pilot for use in model aeroplanes. I have
tested it and it works perfectly-the cost is
negligible. It consists of a miniature joy-
stick, which has a leaden knob on the end.
This joystick actuates two side -sticks, which
are connected by control wires to the tail-
piece, to a large, hinged rear flap.

" While the model aeroplane is on level
keel, a piece of strong elastic holds the
joystick straight up, and the elevator is level.
When the model zooms, the weight of the
lead at the top makes the joystick fall back,
pulling the control wires and causing the
elevator to move down, so that the 'plane
regains a level keel. The same applies to a
dive, the controls working in the opposite
directions.

" Advantage of this arrangement are-
" (1) Adds to the flying, gliding and

landing abilities of 'plane.
" (2) Very cheap to build and install in

the 'plane.
" (3) A novelty which will appeal to the

model aeroplane enthusiast.
" (4) Also adds to the realistic appearance

of the 'plane. With a fuselage model, of
course, the pivoting of the joystick is easily
managed by the crosspiece projecting
through the sides of the fuselage." (F. K.,
Redcar.)

The automatic pilot for use in model
aeroplanes is, from personal knowledge,
thought to be novel and is fit subject -
matter for protecting by Letters Patent.
It would be advisable to obtain Provisional
protection for the idea by filing an Applica-
tion for Patent with a Provisional Specifi-

cation, by which means protection may be
obtained in the least expensive way for a
period of about twelve months, during
which time it should be possible to interest
a firm in the device and ascertain its prob-
able commercial value. After the invention
has been protected, it could be submitted
to firms making a speciality of model aero-
planes. Many such firms advertise in PRAC-
TICAL MECHANICS, for instance Warnford
Flying Aircraft, Greenwich, London, S.E.10 ;
The Model Aircraft Stores, 133 Richmond
Park Road, Bournemouth, etc.
A WALL -PLUG SOCKET

" I would be very much obliged for your
advice on the following idea. I have devised
a new type of wall -plug socket to cut out the
present method of plugging in and then
switching on. The following is a description
of how the socket works. The base is 2 in.
in diameter, to which points are fixed
internally for the wires. Projecting from the
base are four hollow pillars in. long with
three solid pillars 2i in. long. The other
part slides on the long pillars, with springs
attached to its inner end to fit into the
hollow pillars, so that when the plug is
inserted and pushed home, contact will be
made automatically. The plug is held in
place by a small spring -locking device."
( J. L., Ayrshire.)

The proposed combined wall plug and
switch for electric wiring is novel so far as
is known from personal knowledge and
would form fit subject -matter for protection
by Letters Patent. The only possible
difficulty which may be encountered with the
proposed arrangement is the question of
obtaining a sufficiently quick action as to
prevent arcing when using the switch with
relatively high tension current.
AN AUTOMATIC STOP LIGHT

" Can you advise me on the novelty and
validity of the following idea ?

" It is an automatic stop light on a cycle,
which is worked with the rear brake. I have
for an experiment converted a reflector with
a small 2.5 lamp bulb, and two -cell lamp
battery can also be used with a 4.5 battery.

" The connection is by the rear brake
block." (L. C., Bournemouth.)

It will not be possible to obtain any Patent
for the broad idea of signalling the stoppage
of a cycle by means of a rear lamp which is
automatically lit on the application of a
brake. It is common practice to use such a
signalling means on motor road vehicles,
and there is no subject -matter for a Patent
in adapting the known idea for use on a
cycle.

However, the particular means or con-
struction of the mechanism employed if
novel may form the subject -matter for
protection by Letters Patent, but since no
particulars are given of the mechanism
it is not possible to give the inventor more
definite advice.
A NEW TYPE OF GRAMOPHONE

" I have an idea for a new type of gramo-
phone which will not require winding.
Please let me know if it is worth patenting ? "
( J. K., Liverpool.)

We cannot advise you without having
further details of your invention. It is
always necessary to explain the principle
of an idea before we can advise.
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A PHOTOGRAPHIC ENLARGER
" (1) I have a Zeiss ' Skon ' camera

which takes pictures 1i in. x 11 in. As this
size is on the small side, I wish to enlarge
(when printing) to 21 in. x 31 in. I have
constructed an arrangement utilising the
camera as part of the enlarger. However,
I find that I am unable to focus to the size
required. The image appears about 3 ft.
from the camera, but is 14 in. x 10 in.
approximately.

" (2) Is it possible to print in daylight
or by means of a 100 -watt electric light ?

" I think that the idea is practical, but
would esteem it a favour if you would advise
me fully." (K. G., Somerset.)

(1) Your difficulty in obtaining a moderate
degree of enlargement is due to the negative
not being far enough away from the lens.
Assuming your lens to be 3 -in. focus, the
negative should be 4i in. from the lens to
give an enlargement of twice the linear
dimensions. The image would then be only
about 9 in. in front of the lens instead of
about 3 ft. as at present.

(2) The arrangement of electric lighting
that you mention should be satisfactory
provided you use some form of diffuser.
You could use a matt glass bulb and, say,
two pieces of ground glass placed between
the lamp and the negative. Don't put the
two ground glasses in contact, but space
them out equidistantly between the lamp
and the negative.
TRANSMITTING SET

" I desire to make a transmitting set ;
please can you help me? " (A. C., Highgate.)

I recommend you to get into touch with
the Radio Society of Great Britain, 53
Victoria Street, S.W.1, who will probably
be able to help you. It is, of course,
essential for you to obtain a transmitting
licence, full details of which will be sent to
you by the Postmaster General, London.
MAKING WIRELESS CRYSTALS

" Can you please give me the formula
for making wireless crystals ? " (K. L.,
Cape Town.)

Crystals are minerals, and as such cannot
be produced synthetically.
MICANITE AND SOLENOID QUERY

" Can you supply me with the address of
a firm who sells micanite ? Also are there
any formulae for the self -capacity of a
solenoid ? " (A. W., Poole.)

Micanite is obtainable from Mica &
Micanite Supplies Ltd., Mica House, 1

Offord Street, N.1.
There are no direct formulae for ascer-

taining the self -capacity of a solenoid, and
to obtain it it is necessary to know the
reactance and also the inductance of the
coil and, using these factors in conjunction
with the winding data, to arrive at the
value required. We might add, inciden-
tally, that the self -capacity of a solenoid is
seldom required, and we wonder if you are
confusing this with the inductance.

solution gets into the
softens same.

" Should not the
waterproof before the
perhaps ? And if so,
for that purpose so
would adhere satisfactorily ?

" In the same connection could you
suggest a practicable method of copper -
plating wood ? I am particularly interested
in this idea.

" I have tried ' Gold Paint ' in both cases
as a first coating, but this does not answer,
presumably on account of the gold -size,'
or whatever the fixing ingredient is.

" I should also like to say I have tried
the ' Seccotine and Vinegar ' combination
for hardening plaster of Paris, but in this
case also the results have not been, in my
opinion, equal to the plain water ' mixing.

" I was once recommended to use milk '
instead of water for this purpose, but this
was quite useless, although the idea seemed

SUGGESTED BY OUR READERS
CARBON GRANULES FOR A MICRO-

PHONE
" Can you tell me what grade of carbon

granules and from what kind of dry cell
carbons (for electrodes) I can make the home-
made microphone described in your Decem-
ber, 1933, issue ? " (W. R. B., Fife.)

Any high-tension battery should yield
you the carbons from which you can pound
the carbon granules for the microphone
mentioned.

PELTON WHEEL QUERY
" I have a 12 -volt car dynamo and wish

to know if a Pelton wheel would be strong
enough to drive it at its full capacity."
(T. S., Matlock.)

A Pelton Wheel such as you suggest
would not be sufficiently powerful to drive
a 12 -volt car dynamo.
MELTING GLASS

" Could you please tell me the simplest
and cheapest way to melt ordinary window
glass to a liquid form, in order to cast a
mould ?

" I tried a Bunsen burner, but got no
results at all.

" If any apparatus is required, could you
supply me with the name of a local firm if
possible ? " (R. P., Glamorgan.)

Ordinary window glass cannot be melted
to a liquid form-when liquid it is quite
viscous. To bring it even to this state
requires more heat than can be supplied
by one Bunsen burner. Large furnaces are
employed by glass workers, and it is
possible that a blacksmith's forge would
answer querist's purpose, to the extent of
melting the glass. I fail to see how he is
going to cast it, as it would be difficult to
pour into a mould, although it could be
pressed to shape while in a plastic state.
COPPER -PLATING ON PLASTER OF PARIS

" Referring to your answer to ' J. H. D.,
Oxford,' in your current issue, I am also
interested in this matter, and have tried the
method recommended, but without satis-
factory results.

" I have not been able to obtain a deposit
of copper on the black -lead (polished)
s_rface, and, furthermore, the plating

plaster of Paris and

plaster be rendered
black -lead is applied
what do you advise
that the black -lead

5/- ' UNIQUE' SLIDE RULES 3/6
BRITISH MADE.
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Ten -inch Slide Rule in polished mahogany, ce luloid faced with
log -log scale in addition to Scales A. B, 0 and D. Flexible back.
Aluminium framed, view -free unb eakable cursor. Size of rule

ins. x It ins. Well made and a curate. Supplied with case
and full instructions, including Conversion Tables for Money
Calculations. Price 6/- each (Postage 3d., 3 post free). Pinch
model 3/6 (Postage 94.).
FREE GIFT of a set of 12 -in. Draughtsmen's Scales, with each
10 -inch rule purchased during current month.

3/6 rheTECHNICAL
SUPPLY CO. (P),Norfolk5/.House, Carden Ave., Withdean, Brighton

AMATEUR CINE SERVICE
have all the newest apparatus
and a fine selection of used
cameras and projectors at
bargain prices. For astonish-
ing allowances and really
easy payments just send us

a postcard.

We don't play at service, it's
our business.

52B WIDMORE ROAD, BROMLEY, KENT
Phone: RAV 1926

Height Does Count
Extra inches means success.
Why not gain them quickly
and with absolute safety !
One box of Challoner's
famous tablets is what you
want. No strenuous exer-
cises or old-fashioned appli-
ances. If one box is insuffi-
cient we guarantee to supply a
further box FREE of all charge.
E. H. (Sutton) writes,
" Results beyond expecta-

tions and I am as pleased as Punch." Act
NOW I Send rid. stamp for full par-
ticulars in sealed envelope. Sample 70.
Book on height improvement 3d. P.O. or
stamps only.
THE CHALLONER co. (late Bond Street), Dept. D92,
Laboratory and Works, Hyde Heath, Amersham, Bucks.

EngiDEEPS'GUIdE
LT.
NIB

iu

containing the widest
choice of engineering
courses in the world
Study at home with The T.LG.B. for a
well -paid poet. Become an A.M.I.C.E..
A.M.I.Mech.E., A.M.I.E.E., etc. Training
until Successful is guaranteed.
WRITE NOW for Free Guide
stating branch, post or quali-
fication that Interests you, to
THE TECHNOLOGICAL INSTI-
TUTE OF GREAT BRITAIN,
123 Temple Bar House,
London, E.0.4. (Founded 1917,
19,000 Successes.)

To Success
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0O 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 Office and Techni-

cal drawings of all descriptions.
Write or 'phone us at

HIGH HOLBORN HOUSE,
HIGH HOLBORN, W.C.1.

Hot. 8638
Soul

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,
W .C.a

PATENTS,I
A

AND
DE MARKS

DESIGNS
" ADVICE HANDBOOK"TRADE
AND CONSULTATIONS

FREE!

1

KINGS PATENT AGENCY LTD.
Director: B. T. King, c.i.m.a. Reg. Pat. Agent G.B.,

B.B.A. & Can.
146a Queen Victoria St., LONDON, E.C.4
and 57 Chancery lane (near Patent °dice), W.C.2.

49 Years' t GRAMS a GIOLOGIC, LONDON.
References. TELEGRAMS: CITY 6161.

PRACTICAL HINT8 ON PATENTING
and the development of inventions.

Sent free on application.
THE IMPERIAL PATENT SERVICE
First Avenue House, High Holborn, W.C.T.

Principal: M. E. J. GHEURY DE BRAY, F.P.S.
Preliminary Tele -t phone: Holborn 9191.
Consultation Free grams : Imperatrix, 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

MAKE YOUR OWN
LEAD SOLDIERS
Cowboys, Indians, Animals, Zulus,
Model Farmyard Sets, Rodeo, etc.
Our CASTING MOULDS make
thousands from any scrap lead
WITHOUT PREVIOUS EXPERIENCE.
Send stamp to -day for NEW Illus-
trated Catalogue. J. TOYMOULDS,
7 Jamaica Row, Birmingham.
Mention "Practical Mechanics."

HAVE YOU A RED NOSE.?
Send a stamp to pay postage, and you will
learn how to rid yourself of such a terrible

affliction free of charge.
Address in confidence-

P. TEMPLE, Specialist,
" Palaoe House," 128 Shaftesbury Avenue, W.1

(Est. over 25 years.)

feasible, with casein in mind." (J. W.,
Southport.)

Wax moulds are more usual, and it is
advisable when using a plaster mould to
render this more absorbent by soaking it in
melted paraffin wax. If removed from the
wax bath while really hot, there is no
surface film to cause trouble. The surface
should then be dusted with graphite (not
ordinary polishing blacklead; this often has
a waxy or resinous base). This should
give sufficient conductivity. If, however,
the article is flat, it is washed after dusting
with graphite and its surface flooded with
copper sulphate solution. Iron filings are
then sprinkled over it and a primary
copper deposit is formed, which sub-
sequently plates well. The same remarks
would apply for copperplating wood.

For hardening plaster of Paris nothing
equals sodium silicate solution (water
glass). Use two parts of silicate solution
to one of water and mix with the plaster to
the required consistency.
A CHEMICAL QUERY

" Could you please tell me the underlying
chemical principles in the following ;
(a) Bleaching, (b) Tanning, (c) Photo-
graphy? " (J. R., Cumberland.)
Bleaching

This may be brought by oxidation,
reduction, or even the action of strong
light-and in some cases by simple solution.

Sodium hyposulphite and other com-
pounds bleach indigo by reducing it to
indigo white, while hypochlorous acid and
ozone bleach indigo by oxidising it to
isatin. Sodium hydroxide bleaches blue
prints because it is an active base and
interacts with the ferrous ferricyanide.
Tanning

The object of this process is to prevent
putrefactive changes and to render the
skin permanently flexible and porous. The
hair is first removed from the skin, usually
by the action of milk of lime, which at the
same time causes the skin to swell. The
lime is then dissolved out by soaking the
skins in fermenting liquors (made of dung,
bran, etc.) which contain organic acids.
The skins are then steeped in solutions of
tannins. Various tannins are used, and
the solutions are aqueous extracts made by
soaking various vegetable substances (oak
bark, hemlock bark, cutch, sumach, etc.)
in water. The chemical effect of the
tannin solution is to precipitate gelatine
and to form an insoluble compound with it.
Any compound which has the property of
rendering gelatine insoluble may be used
in the final process-formaldehyde is used
as are also chromic salts and alum.
Photography

Bromo-gelatine dry plates are made by
preparing an emulsion of gelatine to which
silver nitrate and a slight excess of
ammonium bromide have been added.
After further treatment the emulsion is
applied to plates. When exposed for only
a short period to light a change takes place
in the nature of the emulsion, although
there is no visible alteration in it. The
image is then developed either in darkness
or in a light having a colour to which the
film is not sensitive (usually red). Chemi-
cally the developing process consists of
reducing the affected silver bromide to
metallic silver. The reduction takes place
at a speed proportional to the intensity of
the exposure illumination undergone by
each part. After contrast sufficient has
been obtained the unaffected silver bromide
is removed by placing the plate in sodium
thiosulphate solution. The result is a
negative in which the high lights of the
object photographed are reproduced as
opaque and the shadows are transparent.

The WIT31.17 SERVICE AIR RIFLE, Mk. IT.
No Licence required to purchase.

WRITE FOR
DESCRIPTIVE
FOLDER Rooks, Rabbits. Rats.

Sparrows and similar vermin
Can be destroyed by this extremely

accurate and powerful Air Rifle.
Ideal for Target Practice.

Calibre 22 or -177 With Learsight and Peepsight.
WEBLEY& SCOTT, Ld. 106 Weaman St., BIRMINGHAM 4

BE TALLER !!
RESULTS SPEAK FOR THEMSELVES
Pupil, age 194, gains 5 ine. in a wk,.

21, 5 ins. in 5 mils.
20, Ei ins, in 16 dYs.
30. 2 ins. in 4 wks.
40 II ins. in 6 ,

Increased my own height to 6' 31... MOSS SYSTEM
Testimonials from all over the world NEVER PAILS
Fee : 8225. complete. Convincing Testimony lid.

stamp. Mailed privately.
L. MALCOLM ROBS, Height Specialist4.
-4Scarborough, England. (P.O.Box 15.1

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
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.1

MAKE
MONEY AT

HOME

GROW MUSHROOMS
in your cellar, shed, hut or other
unused spaces. We show you how.
Exclusive new process. Bigger.

better, quicker crops.
More money for you I

Our fancy " White Queen" variety fetch'
highest prices. Enormous new demand.
Write for free book. Anglo-American
Mushroom Industries Reg'd., Evan
60, Chancery Lane, London, W.C.2.

10,000 MOTORS (Spring and Electric) for
RADIOGRAMS or GRAMOPHONES in stock.
Thousands of components: Tone Arms, Sound -
boxes, Pick-ups, all types Horns, Pedestal -
portable Cabinets, fittings, hinges,
lidstays, springs for all motors,
gears, repairs, accessories. Portable
(iramos. from 12/6. Violins, strings
for all instruments. Big trade dis-
count. Radio goods to order. List
free. 64 -page Catalogue-how to
make them-al. Est. 80 yrs.
The Regent Fittings Co., 1) 289,

120 Old Street, London, E.0.1.

NOW WITHIN YOUR REACH!
Famous American Physical Development and Vitality Building
course by our unique loan service for 6/6 I This course which
hundreds of thousands have paid up to g7.7.0 is complete and in

perfect condition.
FREEBargain catalogue of over 1,400 of the most startling

bargains In World-famous books and courses (on every
conceivable subject) you could ever wish to come across.

SEND AT ONCE
ECONOMY EDUCATOR SERVICE (Dept. 337),

GLENSIDE, PLYMOUTH

" I DEAL -LATHES" 3 in. S.C. E4.
LATHES

from
31 in. S.C.B.G. from 0/18,6. LISTS, Stamp please.
J. WILLIMOTT & SON, Neville's Factory, Chilwell, Notts.
 44.44-14.14.-Y-14-14.****H-Y-1.  

FREE ADVICE BUREAU
COUPON

This coupon is available until October 31st,
1934, and must be attached to all letters con-

taining queries.
PRACTICAL MECHANICS, OCTOBER, 1934

 4-4.11-++.

IP.M. Gift Stamp No. 13



THE EDITOR RECOMMENDS this Simple
Way of having Your
Parts of "PRACTICAL
MECHANICS" Bound in
Convenient Volume Form

The Bound Volume
of " Practical Mechanics."

This illustration shows the attractive
binding case, which is Full Navy Blue Art
Cloth decorated with an appropriate
emblematic design on the shelf back and
front cover, and embodying a bold effec-
tive title lettering with the design. A
durable distinctive binding.

SPECIAL REDUCED
PRICE

FILL IN AND POST
THIS ORDER FORM
TO -DAY

'Ili
with your copies of

Practical Mechanics,"
No. 1 (dated October,
1933) to No. 12 (dated
September,` 1934), and
take advantage of the
special reduced price
offer of 4/9 on all orders
received before October
26th, 1934 (5/3 if sent
after this date).

Don't hesitate, don't delay-bound
immediately, before copies are lost or
damaged, " Practical Mechanics " in
convenient Volume form will find a
place on your bookshelf ready for im-
mediate reference at any time. Do not
waste the money you have spent in
purchasing your copies of " Practical
Mechanics" by
omitting to have
the volumes bound
in the Publishers'
authorised covers.
For utility, lasting
service and good
appearance this
binding case in
Full Navy Blue
Art Cloth is ideal.

IMPORTANT

URGENT

Do not miss having your copies
bound at the special reduced
price-forward your copies (No. 1,
October, 1933, to No. 12, Septem-
ber, 1934), using the order form
below AT ONCE.

INCLUSIVE REDUCED
PRICE OFFER

On all orders received
before October 26th,
1934. The cost of
the Case and Binding,
including Title Page,
fully cross-referenced
Index and Return

Carriage, is 4/9.

The Binding House of A. W. Bain &
Co. Ltd. have arranged to receive
and bind each volume of " Practical
Mechanics - in the Publishers'
authorised Covers. Missing parts can
be obtained at post free rates from
the Publishers.

ALL YOU
HAVE TO DO
Send your 12 cop-
ies, clearly marked
with your name
and address (use
order form), to A.
W. Bain & Co. Ltd.,
17-19 Bishop's
Road, Cambridge
Heath, E.2, together
with P.O. or cheque
for 4/9 (5/3 if sent
after October 26th,

1934). Return carriage is paid on all
orders in U.K. If parcels are not
clearly marked, the binder cannot
accept responsibility for delay or loss.
Payments acknowledged and orders
executed in strict rotation. Average
time-three weeks.

To A. W. BAIN & Co. Ltd.,
17-19 Bishop's Road,

Cambridge Heath, London, E.2.

Please find P.O. (or cheque) attached for 4/9 (5/3 if sent after October 26th, 1934)
to include cost of Cover, Binding, Title Page, Index, and Return Carriage for
Volume 1 of " Practical Mechanics " in Full Navy Blue Art Cloth.

Name

Postal Order
No
enclosed
Please cross
/& Co/

Address

All applications respecting Advertising in this Publication should he 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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NEW ADANA HATTVIPAT
PRINTING MACHINE

t

FREE OFFER
OF

100 -PAGE BOOK
"85 WAYS OF MAKING MONEY
WITH A PRINTING MACHINE"
In order to celebrate the success of the Adana Printing
Machine and to provide the utmost assistance to all
purchasers, it has been decided to present FREE OF
CHARGE a copy of a 2/6 Book, 85 Ways of Making
Money," by the well-known expert, Mr. C. A. H. Aspinall.
With this book, containing over a hundred pages and fully
illustrated, the owner of the small ADANA printing outfit
has the key to The Road to Success."

SOME OF THE HELPFUL CONTENTS :
Advice to Beginners.
Rapid Money -Making.
85 Money -Making

Ideas
Printing for Clubs, etc.

Your Local Trades-
men.

Seasonable Snips.
What the Newsagent

Needs.
Mail Order Businesses, etc., etc.

Secure a copy of this immensely useful work Free
of Charge. Write for particulars without delay.

PRINT XMAS CARDS
AND MAKE MONEY
There is less than three months to Xmas, and during this time there
will be a colossal demand for printed Xmas Cards. We supply cards
in a variety of attractive designs at very low prices all ready for you
just to print names and addresses to sell to your friends and neigh-
bours. This opportunity of making money MUST NOT be missed-
the time is limited-the profit enormous.

CAS H
OR

EASY TERMS
A Real Automatic Machine in every detail. Accurate
Metal Diecastings (having a tensile strength of over 20
Tons) from costly moulds have made it possible to market
this fine piece of machinery at this remarkably low price.
Nothing has been spared to produce a smooth -running,
high-class, fast Printing Machine. The result is wonderful.
No words can explain what fine adjustments can easily be
made to produce a perfect print, and which, once set, is
permanently maintained throughout the job, as the
impression is entirely mechanical.

1,000 COPIES
PER HOUR

A thousand copies per hour are easily obtainable. Any
size of paper, card, or made-up cartons, etc., can be
printed. It is therefore possible to do an unlimited
number of jobs that are in everyday use. The inking
mechanism is all that can be desired. Standard printer's
type and blocks of all descriptions can be used as well as
line, colour, register and half -tone work. Adjustable
lay gauge is provided to do away with the necessity of
gauge pins.

MONEY - MAKING POSSIBILITIES WITH
THIS MACHINE ARE GREATER THAN EVER

Write at once for full Illustrated

Particulars and Samples of Work.

D. A. ADANA
(Dept. P.M.8) 17/18 CHURCH STREET,

TWICKENHAM
LONDON SHOWROOMS : I Ludgate House, Fleet St., E.C.4

MANCHESTER SHOWROOMS : 63 Oldham Street

Published by GEORGE NEWNES LIMITED, 8-11 Southampton Street, Strand, London, W.C.tt, and Printed in Great Britain by THE WHITEFHIARS PRESS LTD.,
London and Tonbridge. Sole Agents for Australia and New Zealand-Gordon & blotch Ltd. Sole Agents for South Africa-Central New- Agency Ltd.
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