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Have YOU Joined
the Well -paid Ranks

of the

TRAINED MEN?
MANY THOUSANDS MORE ARE URGENTLY

NEEDED. PREPARE YOURSELF FOR A
BETTER POSITION AND BETTER PAY

Ambitious men everywhere have succeeded through
I.C.S. Home Study Courses. So also can you. We
offer you the benefit of our 52 years' matchless ex-

perience as the creative pioneers of
postal instruction. Since our establish-
ment in 1891, nearly 1,000,000 British
men and women have enrolled for
I.C.S. Courses.

The man with an I.C.S. Training in
listed below knows it thoroughly,
And he knows how to apply it

Accountancy
Advertising
Aeronautical Engineering
Aero Engine Fitting
Aero Fitting and Rigging
Aeroplane Designing
Air -Conditioning
Architecture
Architectural Drawing
Boilermaking
Book-keeping
Building Construction
Building Contracting
Business Training
Business Management
Cabinet Making
Carpentry
Chemical Engineering
Civil Engineering
Clerk of Works
Colliery Overman
Colliery Management
Commercial Art
Concrete Engineering
Cost Accountancy
Diesel Engineering

any one of the subjects
completely, practically.

in his everyday work.

Draughtsmanship
Drawing Office Practice
Electrical Engineering
Engineer in Charge
Eng. Shop Practice
Fire Engineering
Fitting and Turning
Forgeman
Foundry Work
Garage Management
Gas -Power Engineering
Ground Engineer
Heating and Ventilation
Hydraulic Engineering
Insurance
Joinery
lournalism
Machine Designing
Machine -Tool Work
Marine Engineering
Mechanical Drawing
Mechanical Engineering
Mine Electrician
Mine Fireman
Mine Surveying
Mining Engineering

Pod most of the Technical, Professional. 'and
Spec ic.l terms for members of H.M.

Motor Engineering
Motor Mechanic
Moulding
Patternmaking
Quantity Surveying
Radio Engineering
Radio Servicing
Refrigeration
Salesmanship
Sanitary Engineering
Secretarial Work
Sheet -Metal Work
Steam Engineering
Structural Steelwork
Surveying
Telegraph Engineering
Telephone Engineering
Templating
Textile Designing
Textile Manufacturing
Toolmaking
Turner
Welding
Woodworking
Works Engineering
Works Management

Matric Ex'ms
Forces.

If you need technical training, our advice on any matter concerning
your work and your career is yours for the asking-free and without
obligation. Let us send you full information regarding the subject in which you
are specially interested. DON'T DELAY. Make " ACTION " your watchword.

The successful man DOES to -day what the failure
INTENDS doing to -morrow. Write to us TO -DAY

.Use this Coupon WWW/MWMW

INTERNATIONAL CORRESPONDENCE SCHOOLS LTD.
Dept. 95, International Buildings, Kingsway, London, W.C.2.

penny stamp on unsealed envelope)

Please send me particulars of your courses in

Name Age

Address

SektCeee WITH..

... 1N FACT,
WHEREVER A
HIGH-GRADE LIGHT
LUBRICATING AND
PENETRATING OIL

IS REQUIRED

ROYAL
ORDNANCE

FACTORIES

AIRCRAFT

WORKS

ASSEMBLY

PLANTS 1!

SCIENTIFIC

INSTRUMENT
MAKERS -A

*iitiftEE-1N-ONE.
OIL

is ' on the job.' 301 uses in
Factory, Workshop & Office

Enquiries to t
Sole Manufacturers :

A. S. BOYLE CO., LTD.,
Chenies Street, London, 'N.C.,

ti

Trade Distributors :
ROLLINS & SONS (1.dn.), LTD.
107, Fleet Street, London. E.C.
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(

ELECTRIC TOOLS

Specialists for over forty years

in the Design and Manufacture

of Portable Electric Tools.
Now serving Britain and the
Allies on every front, on
land, sea and in the air.

S  WOLF & (0 LTD PIONEER WORKS HANGER LANE LONDON  W 5 PERivale 5631 - 3
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Preparing for Tomorrow
In the more competitive days of peace, technical training will be a vital
necessity to the Engineer who wishes to safeguard his position and make
advancement. "ENGINEERING OPPORTUNITIES " will show you how
to secure this all-important technical training quickly and easily in your
spare time. This 112 -page book is full of valuable information and
explains the simplest way of preparing for recognised Examinations.
Among the courses described are :

A.M.I.Mech.E.
Inst. of Production Engineers
Mechanical Engineering
Draughtsmanship
Tracing
Works Management
Jig and Tool Design
Maintenance Engineering
Diesels
Inspection
Metallurgy
A.M.I.A.E.
Repair Certificates
Automobile Engineering
Garage Management
High Speed Diesels

A.M.I.C.E.
A M.I.Struct.E.
Civil Engineering
Structural Design
Reinforced Concrete
Sanitary Engineering
Municipal Engineering

A.R.I.B,A,

Building Construction
Clerk of Works
Specifications, Quantities and

Estimates
Surveying and Levelling
Heating and Air Conditioning

A.M.I.E.E.
City and Guilds
Electrical Engineering
Installations
Electricity Supply
Telephony

A.F.R.Ae.S.
Air Ministry Licences
Aeronautical Engineering
Aero Engines
R.A.F. Maths.
A.M.Brit.I.R.E.
Wireless
Radio Servicing
Television
Talking Picture Engineering

Over 200 other courses-Special training for kondon Matriculation

WE DEFINITELY GUARANTEE

" NO PASS -NO FEE "
If you are earning less than kw a week you cannot afford to miss reading
"ENGINEERING OPPORTUNITIES"; it tells you everything you want to know to
make your peace -time future secure, and describes many chances you are now missing. In
your own interest we advise you to write for your copy of this enlightening guide to well -
paid posts NOW-FREE and without obligation.

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY,
410A, SHAKESPEARE HOUSE, 17-18-19, STRATFORD PLACE, LONDON, W.1

I d 0111:3111 *1.1 'Radii 111111111MIIT mAiii %Jim :1117M
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SUBSCRIPTION RATES
(including postagd)

Inland - - - .I0s. 6d. per'annum.
Abroad - - - 10s. per annum.
Canada - - - 10s. per .annum.
Editorial and Athiertisement Office : " Practical

Mechanics." George. Newnes, Ltd.
Tower House, Southampton Street, Strand, W.C.2

:Phone : Temple Bar 4363
Telegrams : Newnes, Rand, London.

Registered at the G.P.O. for transmission by
Canadian Magazine Post.

Copyright in all drawings, photographs and articles
published in " Practical Mechanics " is specially
reserved throughout the countries signatory to the
Berne Convention and the U.S.A. Reproductions
or imitations of any of these are therefore

expressly forbidden.

FAIR COMMENT

Owing

PRACTICAL
ECHANICS

to the paper shortage " The Cyclist," "Practical Motorist." and "Home Movies" are
' temporarily incorporated.

Editor : F. J. CAMM

VOL. XI. OCTOBER, 1943 No. 121

BY THE EDITOR

Electricity and Re -planning
NEARLY every industry has a post-war

plan, and each industry seems to be
making its plan without considera-

f on for the impact it may have on other
industries.  We know that the Government
has taken steps to co-ordinate these plans,
but it seems to us that they are merely
considering the plans after they have been
prepared, when all of the parties should
really be called together and before the
plans are prepared. Some of these plans
will undoubtedly be found unworkable,
many depend upon Government subsidies,
whilst others are purely selfish and merely
designed to benefit a particular section of
the community.

Electricity plays such an important part
in industry and in national life that it is
only to be expected that there is an intention
to remodel the electricity supply industry
when the war is over. Almost every factory
to -day uses the independent electric drive
for machine tools. This system is not only
economical in that you do not have to start
up the whole of the line -shafting in order
to drive a particular machine, but it also
saves considerable wear and tear and reduces
maintenance costs. The radio, television,
electric lighting, cooking, and power supply
are vital parts of our national life, and the
Electrical Power Engineers' Association has
just issued a report entitled " Post-wara
Planning for the Electricity Supply Industry,
Part I," in which a number of important
suggestions are made. The report says that
the Electrical Power Engineers are vitally
concerned in the proper reorganisation of
their industry, and it is likely that, they will
be called upon for their views in any
reconstruction that is proposed. They
must be ready, therefore, with their
proposals so that they can submit them at
the proper time, for if electrical power
engineers do not play their part in post-war
planning the industry may be planned by
people who are not as familiar with its
operation, and it will probably be planned
wrongly. The Electrical Power Engineers'
Association is, of course, a body of tech-
nicians and not a body concerned with
commercial interests.

The gravamen of this report is a recom-
mendation that there should be set up a
National Electricity Supply Board, which
would own and operate all power stations
and transmission lines, and make itself
responsible for national policy concerning
local distribution and utilisation, It goes
farther and suggests that all existing

organisations, either municipal. or company
owned, should be purchased by the State
on terms to be agreed. The constitution
of the Board would parallt1 the Central
Electricity Board, and the members of it
would be appointed by the appropriate
Minister according to their knowledge and
connection with the industry. Also included
on the Board would be those representing
broad interests vitally concerned in the
electricity supply industry, including the
employees engaged therein. Whilst genera-
tion and bulk transmission can be controlled
nationally, the detailed administration of
distribution and utilisation on a national
scale would prove cumbersome, the report
says, unless accompanied by some form of
regional control. The National Electricity
Supply Board should, it is suggested, appoint
regional distribution engineers and managers
who would be in control of the regional
distribution to be designated by the
electricity commissioners. Local interests
would be represented by regional
committees.

Now the Central Electricity Board is
largely controlled by the Electricity Commis-
sion, and the board has to obtain the
approval from the commissioners, even in
matters of detail. The report proposes that
the commission should continue to serve
the industry in a semi-official capacity, and
act as technical adviser to the Government
to ensure that the interests of the
community are being adequately protected.

A single authority, it is thought, should
be made responsible for generation, trans-
mission, and distribution. Under present
arrangements the Central Electricity Board
purchases current from the proprietors of
generating stations, and, strange though it
may sound, sells it back to them. Of course,
the problem of private or State ownership
is a wide question, and it will have to be
solved before any reorganisation of the
industry can be brought about. Two-thirds
of the industry is already under public
ownership, and electricity distributors are
subject to compulsory purchase by public
bodies after the lapse of a period of years.
The power companies, however, have rights
in perpetuity. How any post-war plan of
reorganisation can therefore operate without
legislation seems obscure at the moment.

One of the great snags at present is the
variety of voltages, the use of A.C. as well
as D.C., variation of frequency, and a wide
divergence of charges, even in adjacent
districts. If there is to be a national control

of electricity there should similarly be a
national charge with it, as there is with the
telephone, radio, and the postal services.
These are, indeed, wide questions, and that
is why we say that in some. cases it is a
waste of time to produce plans which cannot
be put into effect until the Government has
announced its intention of introducing
legislation if such should, indeed, be
necessary.

Certain it is that electricity will play an
increasingly important part in the life of the
nation, and that some steps should be taken
to see that the industry operates on national
lines.

Notice to Intending Contributors
AVE invite contributions from readers on

subjects within the scope of this journal.
Such manuscripts should, for preference, be
from 1,50o to 2,000 words in length, and,
where necessary, be accompanied by sketches
and/or photographs. Manuscripts should
preferably be typewritten, using double
spacing, with tin. margins down each side
of each sheet. Original matter only should
be submitted, and readers should state, when
sending in manuscripts, their qualifications
to write on a particular subject. Drawings
and photographs should be sent flat, and not
rolled. It is advisable in the first place to
send a précis of the article, as this will avoid
the contributor spending time on it if it
is likely to be rejected because an article
on .the same subject has already been
accepted. A stamped and addressed
envelope should be enclosed for the return
of rejected manuscripts, although the editor
does not accept responsibility for their safe
custody. All manuscripts are promptly
considered, and promptly paid for if
accepted. They should be addressed to the
Editor, PRACTICAL MECHANICS, George
Newnes, Ltd.,Tower House, Southampton
Street, Stran, W.C.2.

Special Designs
WILL readers please note that during

the war we are unable to prepare
special designs under our . Query Service.
We are, of course, always happy to help
readers, but we are unable to extend the
special service which was in operation before
the war. We should also be grateful if
readers would keep their queries down to
the minimum. It is essential to comply with
the Query rules, and to enclose a stamped
and addressed envelope.
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The Unusual

SINCE the days of the first practical
flying machines many developments

. have taken place and many unorthodox -
types have been built and sometimes flown.
Not all of these out -of -the -ordinary designs
have proved successful, although one or two
have definite possibilities. The average
aircraft of to -day does not differ in principle
from those constructed in the early part of
this century ; many details have, of course,
been altered and improved, but it would still
be recognised as an aeroplane if it could
be transported back twenty-five years.

In the near future it is almost certain
that aeroplanes, as we know them to -day,
will alter in form and principle. The ideas
which have been tried out in the uncon-
ventional aircraft described in this article
may he incorporated, or altogether new ideas
invented. The science of aircraft design and
construction is still only in its infancy, and
as it grows older many startling steps
forward may be confidently expected.

A description of several of the more
interesting unorthodox aircraft follows.

Cyclogiro
A very unusual and odd -looking aircraft

is illustrated in Fig. t. It will be noticed
that the wings and airscrews possessed by
normal aircraft have been replaced by paddle
wheels. A fuselage of conventional design
contains an engine which is connected to
the paddle -wheel shaft by means of a worn
drive. Each of these rotating assemblies
consists of several miniature wings attached
to a main central member.

The manner in which thisosystem operates
is as follows. As the aerofoils rotate in
an anti -clockwise direction, a lifting force
is developed in a similar manner to that
of a normal wing. At position A an upwards
force lifting the aircraft is generated, and

Unorthodox Aircraft
of Yesterday is the Commonplace of To -day. Will the Types Dealt With in This

Article be the Aircraft of the Future?

By T. E. G. BOWDEN, Grad.R.Ae.S., M.1.E.T.

The Mustang undergoing tactical exercises. This would have been considered unorthodox a few years ago.

Telescopic Wings
Inventors in many countries have built

aircraft with variable wing areas. The
object in altering the wing area is to increase
the lifting properties of the wing for taking -
off and landing. When the aircraft becomes
safely airborne, the wing area may be
safely reduced, consequently reducing thei,
drag and allowing a greater speed for the
same horsepower to be attained.

Unfortunately, as in many other promis-
ing ideas, there is a serious snag to this
idea. Any method adopted to vary the
wing area also increases the weight of the
aircraft, and this sets back the advantages
which may be gained. Complication results

*in increased cost and more skilled main-
tenance.

Various methods have been tried out, and
telescopic wings, in which the outer portions
slide into the inner portions, have bee
constructed. As the wing slides inwardsi
so the overall span is reduced, as is also
the wing area (see Fig. 3). An aircraft
constructed by a Russian, M. Makhonnie,
allowed the wing area to be reduced from
nearly 30o sq. ft. to approximately 70 sq. ft.

An extremely novel alternative scheme is
the fitting of flexible extensions to the
normal leading and trailing edges. These
extensions, partly constructed of spring steel,
may be rolled up when not required, by
means of a motor. The maximum wing area
was approximately five times the minimum,
allowing a large difference in maximum and
minimum speeds of flight.

Ornithopters
An ornithopter differs from the normal

design of aircraft in the fact that the method
of propulsion and derivation of lift depends
upon the movement of the wings in a
similar manner to that utilised by birds. No

at B the angle of incidence is so arranged
that the lift developed acts in a forward
direction. Thus at B a force equivalent to
airscrew thrust propels the cyclogiro
forwards. When position C is reached, the
fact that an aerofoil develops lift in an
inverted position is utilised to supplement
the upwards lift of A. For position D no
really useful work is performed, so the
aerofoil is positioned to give the minimum
drag, i.e., at a small angle of incidence to
the relative airflow.

One of the most successful inventors
working on this type was Dr. Rohrbach,
and in his design the rotating blades could
be altered in position during flight. By
this means vertical flight was made possible,
no forward thrust being developed. The
manner in which the blades were varied
in incidence is illustrated in Fig. 2.

A practical successful aircraft of this type
has- yet to be constructed, although its possi-
bilities are interesting. Its chief advantage
is the fact that it possesses an extremely
high degree of manoeuvrability, as it can
fly upwards, downwards, forwards and back-
wards. The idea of replacing the standard
design of airscrew with a system of rotating,
aerofoils has been tried out, and this also
has possibilities.

Fig. I.-The cyclogiro.

www.americanradiohistory.com



October, 1943

Supporting . Contra/Structure Rod

Fig. 2.-Blade angle control.

satisfactory aircraft have been constructed
on this principle, although it offers good
prospects.

The famous inventor, Leonardo da Vinci,
designed an omithopter, and was followed
by other designers in later centuries, none
of whom had any great success. The main
difficulty was the complicated movement
required, which resembles a figure 8. An
extremely complicated mechanism is
needed to imitate the flapping movements
of a bird's wing.

Both manual and engine -driven ornithop-
ters have been constructed. In 1909 a full-
scale omithopter, driven by a petrol engine,
is supposed to have made several flights,
gaining a height of 25ft.

Other alternative driving units have been
compressed air and a combination of springs
and magnets. In the latter design the
springs were incorporated to take the place
of muscles, and the electro-magnets working
on the attracting and repelling property
possessed by magnets were used to give a
flapping motion.

Many model ornithopters have been built
in the past, and model -aircraft fans are
designing and constructing tfiern at the
present time.

Pterodactyl
An unusual type of aircraft, differing from

many of 'the other ideas,..is the pterodactyl,
which has flown and proved successful. The
first- of this type was constructed by Dunne
in 191 I. His idea was to design an aircraft
possessing inherent stability, as many of the
aircraft then flying were not too stable.

As shown in Fig. 4, this type does not
have the normal tail unit, and the wings
are swept back to an abnormal degree. The
fore and aft stability is quite good, and may
be further improved by reducing the angle
of incidence of the wings at their tips. The
difficulty introduced in this design is the
problem of manoeuvring, as no normal
elevators or rudder are fitted, due to the
absence of a long fuselage.

Captain Hill overcame this difficulty by

NEWNESS PRACTICAL MECHANICS

allowing, the rear portion of the wing tips
to be movable, either in opposite directions
to give aileron control, or together to give
elevator control. Rudder control presented
a rather difficult problem, and was over-
come by_ incorporating split 'flaps, which
were capable of being lowered indepen-
dently. If a turn to the right or starboard
was required, the starboard flap was
depressed. For landing purposes both flaps
could be lowered, as in the case of normal
aircraft, and thus reduce the landing run
by acting as a brake. A later type of
pterodactyl designed by Captain Hill had
vertical control surfaces at each wing tip,
resembling a normal rudder in outline.

A military advantage of this type is the
fact that if the power unit is mounted in
the nose of the aircraft, an extremely good
field of fire is available for a rear gunner.
There are no projecting tail booms or control

Ra iator
Skid

Piloti Cockpit

Rear Gunnels
Position

Fig. 4.-Pterodactyl

surfaces, resulting in the elimination of the
blind spot which occurs on aircraft of
standard design. A two -seat fighter incor-
porating these principles was constructed
and flew successfully..

An American variation of the pterodactyl

Main Plane Flight Path Auxiliary
Surface

Underslung
Power -unit

Fig. 5.-A typical canard aircraft.

was that designed by R. J. Hoffman and Dr.
C.- L. Snyder. The wing plan form was
semi -circular, the diameter being the leading
edge and the curved portion forming the
trailing edge. A cockpit was incorporated
in the centre of the wing and an engine

Retracting
Portion

",,111,1,1111,1111NIIIP

Fig. 3.-Telescopic wings.

mounted in the nose To obtain the neces-
sary control, a rudder was mounted above
the rear of the wing. The elevators formed
part of the trailing edge.

Another alternative pterodactyl design was
that in which the trailing edge was normal,
but the leading edge tapered backwards.
The method of control is similar to that
adopted by Captain Hill, and this type,
constructed by a German, Herr Lippisch,
has made successful flights.

Canard
An unusual type is the canard (duck)

type of aircraft, in which the positions of
the wings and tail units have been reversed.
As shown in Fig. 5, an auxiliary control
surface is mounted at the forward end of
the fuselage and vertical fins are positioned
under the wing out near the tips.

The idea behind this rather freak -looking
aircraft was the prevention of stalling. By
situating the forward control surface at a
certain angle it is possible to allow this
control to stall before the main wings. When
this auxiliary surface stalls the nose falls,
and it is impossible to stall the aircraft as
in the case of conventional aircraft.

It is interesting to recall that the aeroplane
constructed. by the Wright brothers in 1903
was of the tail -first type. A more modern
successful canard was the Focke-Wulfe
monoplane built in 1930. Two to-h.p.
engines were installed, as shown in Fig. 5,
and a speed of approximately 90 m.p.h.
attained. It is doubtful if this type will
be developed, as the more conventional
designs have proved just as efficient.

Pendulum Design
Another attempt to improve stability

resulted in an aircraft with the wing
mounted high abOve the fuselage. An engine
and tail unit were also attached to this wing
and another tail unit fitted at the aft end of
the fuselage.

This " pendulum " design was supposed
to assure stability by allowing the fuselage

(Left) Composite aircraft flying over Rochester. (Right) The" Mercury" ?caring the parent " Maio" at eight hundred feet over the Medway.

f.
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The famous Typhoon-which carries two joolb. bombs and fiics at 400

to act as a pendulum and thus maintain
stability. When trial flights took place, the
stability was so great that the aircraft was
found to be almost impossible to manoeuvre.

Another unorthodox aircraft which proved
to be too stable was a monoplane built in
1913. The wing plan form resembled a
plate with a circular hole in the centre. A
fuselage was mounted on the wing, but
although the major defect was overcome by
modification this aircraft has not been
developed.

Flettner Rotor
An ingenious device which has worked

under practical conditions when applied to
sailing vessels is the Flettner rotor.
Attempts have been made to . utilise these
rotors for aircraft purposes, but so far no
great success has been attained.

The principle of operation is as follows :
As shown in Fig. 6 (a), if air flows past a
cylinder the streamlines are equally divided
above and below the centre line. When the
cylinder rotates, the airflow is altered to.
Fig. 6 (b). As will be seen, the velocity of
the air on the upper surface is increased,
and on the lower surface it is decreased.
Consequently the pressure is also reduced
and increased, thus providing a lifting force
acting at right angles to the direction of
motion of the cylinder.

Experiments have been carried out in
which the normal aerofoils have been
replaced by revolving rotors, but no
practical aircraft has developed.

Airscrews
Alternative designs of airscrews have had

very little success, and the normal airscrew
as fitted to all present-day aircraft has no
serious rivals (excluding rockets and jet
propulsion).

A device resembling a screw thread with
aerofoil section threads was designed by a
German. It was claimed that the efficiency
of this airscrew was higher than that of the
normal design.

An unusual -looking aircraft was con-
structed by the Caproni Aircraft Company.
The fuselage took the form of a tube, with
the engine and airscrew fitted inside. The

idea was to ensure a good, smooth flow
of air past the airscrew, resulting in increased
efficiency.

Many attempts have been made to fly by
the aid of human muscular power and to
do away with the normal power units. The
majority of these experiments have not
proved very successful, although many
ingenious and complicated ideas have been
tried out.

Hand -powered Aircraft
A novel hand -powered aircraft was ,con- -

structed by two Germans in 1933. The

,11p,kLi

Fig. 6. -The
rotating cylin-
drical "wing."

Decreased
Pressure

4 Lift

increased
Pressure

exterior outline was similar to that of an
orthodox glider. A normal airscrew was
fitted, but the motive power was a length
of rubber wrapped round a drum. The
pilot, by stretching the rubber, caused the
airscrew to revolve, and thus it was hoped
prolonged flight would be possible. When
actual flight tests were carried out it was
found that a maximum flight of Soo or 600
feet only was obtainable, and this duration
only by using a trained athlete.

The ordinary bicycle has been utilised for
a great number of experiments. By fitting
wings and sometimes even an airscrew,
enthusiastic inventors have endeavoured to
imitate the flight of birds. All these
attempts have resulted in only short hops
of a few seconds' duration. The weight of

the additional structure required is the main
handicap of this type.

Short -Mayo Composite
An extremely interesting and successful

design which may be classified as unorthodox,
is the _Short -Mayo composite aircraft. The
problem of enabling a heavily laden fast
aircraft to become safely airborne was solved
in a very satisfactory manner.

The principles of the design are as
follows. A seaplane loaded to capacity is

. mounted on the back of a large and compara-
tively lightly loaded flying boat. Normally,
without assistance, the seaplane would
require several miles of take -off run, and
could not climb safely until a considerable
amount of fuel had been used. By mounting
it on another aircraft, the equivalent of
increased power and wing area is the result.
Consequently the combination may safely
take off and climb to a reasonable height in
perfect safety.

Releasing Method
On reaching the operating height of the

seaplane the two aircraft are parted, the
carrier flying -boat returning to its base and
the seaplane continuing on its journey. The
method of release is interesting and simple.
To enable the upper component to lift away
and to avoid fouling the lower aircraft; .7.,2
special precautions were taken in the
aerodynamic design.

The wings of the two components were
so designed that at a definite angle of
incidence the upper seaplane was trying to
lift upwards. When the locking mechanism
was released, the result was that the seaplane
and flying -boat parted company in a definite
manner and all risk of fouling avoided.

This principle has prospects for future
development and is one of the few
unorthodox arrangements that have proved
successful.

From the above description of several of
the more unusual types of flying -machine,
it will be seen that there are many problems
facing the would-be inventor. Although
many of the ideas are laughed at, there is
always the possibility that the secret of the
ideal flying -machine is hidden in one of
those unorthodox aircraft.
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The Horsa Glzder
A Few Years Ago This Type of Aircraft Would Have Been Thought Unorthodox. To -day, in
the Various Theatres of War, Troops and Equipment are Rapidly Transported Over Long

Distances by This Type of Monoplane

PACK OF
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SKID-LA l'1;2P77
R4_4,111

This glider, of the high -wing monoplane

type, has a wing span of 88ft. ; length,

67ft. ; the weight loaded being 15,200 lbs.

Whitley -type bombers are adapted for
towing purposes, and in operation the wheels
of the glider are discarded, and skids are

used for landing.

The fuselage is of plywood, covered in

fabric which is chiefly used for the wing

covering.

PORT
TOWING POINT

1 AP>
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EnAineer-built Houses of
Irizg itinizi the Future --9

The Banks and House Financing

(4) A bank will probably only advance to
an owner -occupier, and if a change of
ownership is essential before the bank is
" paid off," then three courses are open to
the mortgagee : to sell under conditions

P

F$,1

r

kQJf

Steel Skeleton Framed Walls
By R. V. BOUGHTON, A.I.Struct.E..

which will allow the liability to the bank
to be paid out of the proceeds of the sale ;
to pay off the bank out of funds which are
independent to those gained through the
selling of the house ; or, if the new owner

C

11

E_C T .b -

(Con tinued from page
417, September issue.)

The Wiles of Jerry -builders

is a customer of the bank, and requires
financial ass:stance, it will probably be
obtainable on the same conditions as those
granted to the previous owner.

(5) A bank will usually grant advances

J

1N6-

3LC -1CAN C -C?

f;E_CTI ON D -D.

N

PART E. L E_VAT ION OF
EXTERNAL VALL WITfi

 5EICTION-A -Pt. SECTION E E SECT ON F- vozovi AND Dcriz_ .

Fig. 43.-External wall constructed with steel skeleton framework and pre -built wall units set with their length horizontally; general
details and sections A-A to F-F.

A-Prc-cast concrete pier.. B-Surface concrete on hardcore if necessary. C-Air space required for ventilating purposes. D-Floor units.
E-Small section steel 7. stanchion. F-Steel channel beam. G-Base of stanchion with base cleat. H-Pocket in concrete base
for stanchion ; pocket is filled with fine concrete. 1-Wall units of any suitable kind. K-Watertight joint formed on site. L-
Framing of wall unit. M-Standard Wood 'or metal window. N-Door of any desired design. 0-Wall unit faced with tiles.
P-First floor units. Q-Fascia. R-Moulding if required. S-Bottom rail of sash. U-Acnuctiral insulation pads.
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October, 1943 NEWNES PRACTICAL MECHANICS 9

under the above system of 75 to 8o per
cent. of the fair value of a freehold house ;
if leasehold they may require not less than
about 75 years' unexpired lease.

(6) The ordinary bank system of assisting
an owner to purchase a house is to advance
against the deeds about two-thirds of the
value, the capital to be repaid over a limited
number of years in agreed amounts every
three, six or 12 months, the interest to be
paid monthly or other negotiated period.

(7) Although it will be found that a bank
will normally reserve the right to call in
an advance at short notice, no reputable
customer need have the slightest apprehen-
sion about the bank exercising this right-
the right is only required for certain
protective reasons.

FORMULA A. THE BANK METHOD OF
COMPUTING INTEREST ON THE DAILY BALANCE
SYSTEM.

To compute the total amount of interest
which is payable up to the end of a given!
number of years at any specified rate of
interest per annum:
Amount Rate of Number of months in
advanced interest ^ Mortgage period plus

2,400
(J.C.S. formula.)

Exainple. £5oo is advanced at 5 per cent.
per annthn for 15 years. What is the total
amount of interest only which would have
been paid at the end of the 15 years ?

5o0 x 5 x 181 months = may, OR9.
2,400

NOTE. - £500 plays £189 = £689 as
example given in text.

FORMULA B
THE BUILDING SOCIETY METHOD OF

COMPUTING INTEREST AS EXPLAINED IN TEXT.
How to compute the equivalent rate of

interest charged by a building society if the
true rate of interest per annum is known.

(a) Compute the total amount of capital
and interest which is returned to the building
society at the end of the mortgage period.
(b) Deduct the amount of capital from total
as (a), which will give the interest only.
(c) The " equivalent interest " may be found
by proportion thus:
The rate of in- x Total amount of building

terest per annum society interest
Total amount of bank interest.

Example. £5oo is advanced by a building
society under the " 5 per cent. scale " for
15 years, and the total amount of capital
and interest paid at the end of 15 years
will be £723 15s. (at ifis. id. per £too per
month repayments). If £5oo is deducted the
interest only is £223 15s., or, say, £224.
How does this compare with £189 charged
by the bank, which is based on 5 per cent.
per annum interest ?
5 per cent. x £224

£189 =

Another difference between the financing
of houses by building societies and the
banks is the by no means unimportant matter
of legal and surveyor's charges. As a rule

nearly 6 per cent.

it will be found that the banks so arrange
the business that the charges are less than
those charged by building societies ; of
course, these do not relate to Inland Revenue
stamps.

The subject of fines which are levied on
repayments that are in arrear are well worth
studying. Although the banks expect repay-
ments to be made when due, and little
delays which may happen only cause the
interest to be charged on the daily' debit
balance system over the period of the delay,
this in effect amounts to about a id. per £1
per week. Prior to the war it was the
custom of some building societies to charge
only ordinary interest on arrears ; others
charged Id. per £i or part thereof for every
week or part thereof in arrears: this equals
from . 20 to 25 per cent. on the arrears.
Another and more costly method was to
charge interest and fines. Although I
believe most building societies are nowadays
more lenient in the matter of fines, it is
advised most strongly that payments be made
when due, and that a borrower should make
enquiries as to his liability in the event of
delay in any repayment.

The Banks, Building Societies and
Builders
It is hoped that the opening of this article

by the concluding references to financing, and
the last columns in opening -up the wiles of

Fig. 45 (Above).-The foundation
trick. .The left-hand illustration
shows trench dug  and excavated
earth thrown out at A. The
trench B is ready to receive
concrete foundation. The right-
hand illustration shows at C
part of the excavated earth
A tipped into
trench just before
concrete is placed.'
The concrete in
part of the trench
is as D and rests on soft earth E. This construction weakens the concrete base but saves money.

Fig.. 44 (Right).-" Sprinkled or floured ballast concrete."
A, Cement bag out of which is tipped cement B, which sprinkles or "flours" part of heap
of ballast C, the result being a mixture which is usually proportioned wrongly and causing

a very weak concrete.

sary section of a reinforced concrete member,
but as a rule, but not always, is heavier than
the necessary section of a timber member.
Steel, like timber, is a resilient material
and is not so liable to breakage as is
reinforced concrete, which is less resilient.
The general layout drawing in Fig. 43 shows
how most external walls of an engineer
designed and built house may have a light
steel skeleton framework of stanchions in the
walls and beams at first (and other) floor
levels, and the roof level, to carry the chief
loads, including wind pressure, and to brace
the whole structure together. Although
British standard sections are depicted by the
illustration, it is probable that special
sections will be designed sod manufactured
for pre -built housing work ; but in this
respect it is suggested that the thickness or
gauge of the metal should not only be
considered in relation to strength but also
to longevity and loss of strength due to
corrosion, which latter can, of course, be
prevented, at least for a very long time, by
anti -corrosion treatments. There is no doubt
that the great strength of steel permits the
use of very light -weight sections ; but the
disposition of the steel in those sections must
be such as to comply with all the reasonable
and economic laws governing mechanics of
structures, particularly in connection with
beams and stanchions or posts. An ordinary
engineer designed and built house will have

.r

jerry-builders may be an incentive to many
to guard as much as possible their interests,
and to bear in mind that one of the main
aims of this series is to point out how
engineer -built houses can overcome many of
those influences which can affect so adversely
the pocke and "peace' of mind of house
owners and occupiers.

Steel Skeleton Framed Walls
Fig. 43 depicts the introduction of steel

to form a skeleton framework to carry the
main loads of walls, floors and roof. Steel,
when compared with equal sectional areas
of reinforced concrete and timber, is con-
siderably the strongest of the three materials.
Although steel, area for area, is much heavier
than the two other materials, the very small
sectional area required to meet loads imposed
on it cause it to be lighter. than the neces-

t3(4%,37' Ci.0\
-*,sve-t','";o -

n11,;ti

a dead weight of only about 4o tons (instead
of abut 125 tons in the brick -built kind)
and the superimposed loads on first floor and
roof will he under 20 tons. 'Comparatively
little steel is necessary to support safely
these loads. It is advisable to state that no
parts of the structures shown in this series
have been designed on the assumption that
lesser permissible superimposed loads and
stresses than required by the present building
by-laws will be allowed ; in other words I
have adhered to the present by-laws. -The
superloads to which reference is made are
based on 4olbs. F.S. on floors, 151bs. F.S. of
covered area of pitched roofs, and 3olbs. F.S.
on flat roofs (the latter is for houses outside
London area ; 5olbs. F.S. being required by
L.C.C. by-laws, such load being in my
opinion too much) and other by-law require-
ments. The subject of dead and particularly
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superimposed loading and permissible
stresses in materials does not appear to have
received sufficient attention by some
designers of pre -built houses-such designers
perhaps thinking that much lower loads, etc.,
may be permitted in the future, which I
doubt, although little variations, to ensure
economy compatible with good principles of
construction may be allowed.

The enlarged details of Section A -A,
Fig. 43, show the foot of a stanchion sup-
ported by and embedded in a precast
concrete pier-a deep mortice being formed
in the pier to allow for practical tolerances
and a site filling of fine concrete. There are
various ways by which the levels of concrete
base, the base of wall panels, the floor units
and surface concrete, may be adjusted to suit
the needs of ground levels ; the chief aims
should be (r) to ensure that rain draining
down the face of the walls is conducted as
far away from the base as practicable and that
none of it can work its way on to the surface
concrete under the floor ; (2) that surface
excavation should be limited as much as
possible but not so as to cause surface
concrete to be laid on any weak top soil ;
(3) to ensure that the floor level is not at an
uneconomical distance above ordinary external
ground level ; and (4) that any necessary
means of ventilating the floor by air bricks
or other apertures will not be made. difficult
or impracticable by relative levels of ground
and floor. Section B -B depicts the use of

=C
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skeleton framework. In the last article the
vertical unit system was described. If a steel
skeleton framework is used with stanchions
at comparatively considerable distances apart,
such as 8ft. or more, horizontal wall units
may be economically designed and con-
structed to provide great strength as what
may be termed long .span slab units spanning
horizontally between the stanchions. This
method of designing does not, however, prd-
hibit the use of " vertical," units if desired,
or a combination of " horizontal " and
"vertical." Although timber framed units
are depicted by Fig. 43, it must not be
inferred that timber is the only material
which can be nsed ; many of the wall unit
types of construction, explained and
illustrated in the article in the September
issue, may be used with the greatest ease
in a steel framework.

Sections C -C, D -D, E -E, and F -F indicate
how simple it is to make proper connections
between the steel framework and the wall
units and between the wall units. The water-
tighting of the various vertical and horizontal
joints is ensured by mastic compositions
which will be described fully in later
articles. The vital subject of acoustical or
sound insulation, especially where steel
skeleton framework construction is involved,
is a matter which requires particular
attention. Although this matter will be
explained fully under a separate heading, it
may now be stated that insulation pads
should be fixed between all surfaces of the
wall and floor units and the steel members.
The connection of wall units to steelwork
may be by small bolts or stout screws, and

, Nrr, VP
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Fig. 46.-The surface concrete trick.
Top illustration : A-Surface concrete as it should be. B-Level pegs at correct levels.
Bottom illustration : The level pegs D are either withdrawn or knocked down an inch or
two ; the ground is covered in places with a layer of earth or cheap ballast as F ; the
surface concrete is then laid, being one or two inches too thin as at G- and practically a

skin at E. -A little more concrete is saved by not filling space C.

steel channels at first floor level, and how
they may be connected simply to the top of
the stanchions and form one level beam -ring
around the house to support the first floor
units and the first storey superstructure,
which, according to principles and conditions
which are explained in a future article, may
or may not have a steel skeleton framework.
Instead of steel channels, it is of course
possible to use ordinary rolled steel H
beams, as- indeed it is possible to use other
types of beams, even of timber ; but it is
recommended that if steel is used for
stanchions it is better, practice to use a
similar material for all main structural frame-
work. Sections C -C and D -D show details of
the T section stanchions and connection of
wall units and window, etc., frames to them
in accordance with the following information.

Wall Units
The horizontal wall unit system-where

the length of a unit is situated horizomally
-has been adopted for the filling in to steel

such connection should be so designed as to
ensure speedy fixing as well as providing
easy access to the bolts or screws when any
repairs or renewals are necessary.

October, 1943

It has been decided to respond to, the
considerable amount of criticism-mostly
favourable, and a little otherwise -and to
the seeking of further information regarding
the very hard but fair hitting in these
articles of some of the jerry-building and
associated principles, and the references
implying that, even, if engineers stooped to
such very low grades of jerry practice, pre -
building does not lend itself to otherwise -
than straightforward and honest building.

One of the most outstanding features
about jerry-building-the scourge of build-
ing which swept this country between 1919
and 1939 and affected a very great :

proPortion of the more than 4,000,000
houses which were built during ,this period
-is that interests and influences were at
work which caused an almost complete
complacency in the many powers which
could have ended it ; that any person with
little or no knowledge about building was
in a position to gull the gullible public. -

I consider myself fortunate - or
unfortunate may be the correct word to use
-in having most closely studied, and been
definitely "anti" to, jerry-building -during
the past 20 years, and having been involved
in many " battles," and a great legal one,
in connection with it.

Some years ago, for the purpose of com-
paring the difference in cost between a
typical standard house built in accordance
with reasonable standards and that same
house fully jerried, I prepared bills of
quantities and priced them separately for
reasonable goods, and also allowing for the
nearly too items which could be jerried. The
result showed that 25 per cent. could be
saved by the wiles of the jerry-builder. In
the rather famous litigation, in which I
was engaged on the side of one litigant, I
stated in effect that if about £25 extra was
spent by the builders on the small ordinary
type six -roomed house it would have been
of reasonably sound construction and not
give much trouble to its owner. It is not
practicable to explain all of the nearly
hundred items mentioned above, but the
Editor has given me permission to use
sufficient space in this and following articles
to deal with the more glaring examples,
which are not only interesting and instruc-
tive, but, apart from. their seriousness, have
a definite humorous value. Fig. 44
represents " sprinkled or floured ballast
concrete "'; instead of 'cwt. of cement
(t F.C.) _being properly added and mixed
to to F.C. of ballast (or the same proportion
to suit any other amount of aggregate) the
cement is grudgingly sprinkled like flour
over the top of a heap of ballast, and then
the lot is turned over dry, wet mixed, and
the result is a concrete proportioned about
it cement. to 12 parts aggregate, or of
proportions depending on the " eye " of
labourer who mixes it.

(To be continued.)

Fig. 47.-The ground floor hearth trick.
Although this trick may be detected before the flooring boards are laid it, is sorzetimes
practised as it saves a few shillings worth of fender walls. A-Fireplace. B-No
fender wall provided but joists cut off as shown. C-Thin concrete hearth laid on rubbish D.

-9
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Fig. i.A three-quarter front view of the
finished machine. .

THE folloWing is a description of the
design and details of an efficient and
Useful device suitable for retailers of

cigarettes now being distributed in loose
form. It is, of course, impossible to produce

Fix base plate
QX.3X to

back plate.

ack Plate

5
Fig. 2.-The back plate with base plate in

position.

these machines in any quantity owing to
the material difficulty, not to mention the
labOur requirements.

A few models similar_ to that illustrated,
constructed from oddments of wood, with
the exception of a few screws and glass panel
for a front, have been made by the writer
for local friends in spare moments. One
useful feature is that the machine will take
brands of Woodbines and Players variety
without any adjustments, and this covers the
bulk of supplies:

Details
The object of the device is to deliver

rapidly five cigarettes each time the slide is
operated to and fro. A saucer, ash tray,
tin or box, to catch the required number,
is all that is required to enable the order
to be conveyed to the customer in the
speediest and most hygienic manner. Since
the cartons supplied by the manufacturers

/2"

15k -

Fig. 6.-Glass front and filter bar.

Automatic
Cigarette

MachineBy A. F. KING

Constructional Details of a Simple Hand -fed Machine
for Delivering Five Cigarettes at a Time

usually contain quantities of 500, the
container in the illustration is arranged
for this amount. If it is, desired to
construct a machine to personal require-
ments, a useful guide will be to allow
one square inch to ten cigarettes.

Providing that the essential principles are
adhered to, there .is room for considerable
scope in this direction by the individual.

As will be seen from a study of the
diagrams, the filter bar, Fig. 8, ensures a
steady flow or feed to the slider, which has
depressions or cams incorporated to shake
the two support or rocker plates, thus
regimenting the " five " feed required.

Almost any salvaged pieces of wood are
suitable, but ply of 5/i6in., in. or fin.
thickness is particularly suitable. Tools
required consist of no more than a file,
hand saw, pocket knife, drill, countersink
and screwdriver. If a fretsaw is available,
it will be found extremely useful for cutting
the two slots required for the ejector slide.

Construction
A few hints will now be given

construction of the machine. Cut the back
plate and front plate, preferably in plywood,

Glass or celluloid strip

Fr_sa). Plate

A i[L]

Fig. 3.-Details of the front plate.

to the necessary overall dimensions (Figs. 2
and 3), and the base plate (Fig. 2) from,
if possible, a, piece of mahogany. Drill and
fix the ba.,e plate as indicated in Fig. 2. A
centre line in pencil should previously have
been made on the inner sides of the front
and back plates. Now the slots 21in. wide

Fox stop

so side

by 5/i6in. deep can be marked off and put
into the plates. The celluloid strip can be
omitted from the front plates as shown in
Figs. r and 3, if the slot is cut accordingly.
The end plates, Fig. 4, are quite satisfactory
in 3/16in., or lin. wood, and can now
be fixed in position. The ejector glide can
be made e shown in Fig. 7, preferably from
mahogany, the stops being best left to be
set on assembly in the machine. The rocker
plates are fixed to the end plates in the
model as in Fig. r. Care should be taken
to set the rocker plates as shown in Fig. 8.
In place of the brass eyes suggested in
Fig. 8, wooden pegs are equally efficient. A

End plates3/1
1-arker plates.511

3 Fig. 4.-End
plate.

strip as shown on Fig. 3 can be cut and
fixed, which allows the cigarettes to drop
clear. The stops for the slider are cut and
positioned to allow the cigarettes to drop
comfortably in the slider slot. The assembly
can now be completed by making two lugs
(Fig. 5) and obtaining a glass front to fit.
This can he obtained locally for about 6d.,
and a suitable finish for the glass is to tape
the edge.; with passe partout

The Slide
A further note on the slide (Fig. 7) is

that the slot was cut with a fretsaw, the
cams cut with a penknife, the grooves made
with a round file. The head of a counter-
sunk woodscrew attached to any convenient
handle is 'a good means of scraping the
grooves IA shape.

Operation
To operate the machine, top up with

cigarettes in the upper compartment, the

b

Fig. 7.-Side view,
plan and details of

the ejector slide.

5:13.
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ejector slide being in the forward position.
Push the slide in and withdraw, repeating
the ,operation a few times. The machine is

Fig. 5 (below).-Lug for
glass front.

Lug_f_92-

"12

.giesLiamt:

Enlarged hides
forming hags for 5

ker plates.

then in working order, and will give no
further trouble. As regards finish, it is
difficult to generalise. The internal surfaces
are certainly best left in their natural state,

but, again, individual initiative can have full
play according to available resources and
experience.

9

kga_eyes positioned
centrally on rocker PlateS

showing setting of Rocker plates Fig. 8.-Sectional view,
gnd Filter Par showing setting of rocker

plates and .filter bar.

Mechanically, the chief point to note is the
freedom of the slider in the slotted front
arid back plates to ensure no undue friction.
Furthermore, as good a polish as possible

should be given to the under surface of the
slider and the base plate. The cam surfaces
may be treated by rubbing a soft lead pencil
over them a few times. Provision is shown
in Fig. t of a base plate for securing the
device in position. This is optional and can
safely be discarded, if desired, as stability
is found to be quite adequate.

In conclusion, it should be mentioned that
special brands, such as " Embassy " and
" Senior Service," which are larger in
diameter than the standard brands, are best
dealt with by making -up a separate machine.
The only alterations required will be dimen-
sion xiin. 1/32in. on the slide (Fig. 7),
increased to r"/D,in. '/:,-fin. Machines
made with this slight modification will take
Players size in addition to the special sizes
mentioned, but, of course, not the thinner
or Woodbine variety. .

The World of Aviation
"Flying High" : New U.S. Fighter The Miles M.28 : Contra -rotating Airscrews

Tank Buster : Long Range Delivery

"Flying High"'
THAT aircraft designers and aerc-engines

have surmounted the many complex
problems of flying in the lower stratosphere
is proved by the fact that to -day we have
heavy bombers flying at heights ranging from
30,000 to 40,000ft. Why stop at 40,onoft.,
one might say ! Why not go -up to 6o,000ft.
or even higher?

It sounds quite plausible for the man -in -
the -street to make some such suggestion, but
let us consider the conditions which exist in
the stratosphere. There, visibility is poor,
as the 'plane would be flying in perpetual
twilight deepening from purple to black;
there would be no radiant heat to the air crew,
the sun would look like the moon, and there
would be no clouds. In fact, the world of
stratosphere flying is a weird, Wellsian one.

Another important item which must be
considered is that the higher the 'plane goes
the rarer becomes the air. Thus, an engine
capable of developing 1.000 h.p. at sea -level
would find its h.p. cut down considerably at
40,00oft., and, as the 'plane went higher, the
efficiency of its engine would drop alarmingly.
 Yet again, difficulty would be experienced

in igniting the fuel owing to lack of air. This
would necessitate fitting the .engine with
specially designed turbo superchargers in
order to prevent the engines becoming
starved for air.

Aircraft engineers would also have to
build a special type of pressure cabin in order
that the crew could breathe freely at great
heights, devise a method of enabling the crew
to bale out, and finally a means of arming
the machine.

New U.S.Fighter
ANEW single -seat fighter, whIch saw much

service in Tunisia with- the Allied
Air Forces, is the American -built Warhawk.,

Produced by the Curtiss-Wright
_Corporation, the Warhawk is a development
of the Tomahawk and Kittyhawk. Its chief
difference is that it is powered by a Merlin
engine, built in U.S. by the Packard Motor
Co., who have been supplied by Rolls-Royce
with blue prints.

The Miles M.28
AMACHINE which has recently gone into

service with the R.A.F. is the Miles
M.28, which is a new training and recon-
naissance aircraft. It can also be adapted for

freight carrying and ambulance work. Its
main constructional features are a retractable
undercarriage and constant speed airscrew,
but there are many others which have not
previously been incorporated in a low -
powered trainer. The machine is fitted with
a 150 h.p. engine, and pilot and instructor can
sit side by side in an enclosed cabin.

The M.28 has a wing span of, 3oft. 6in.,
and an overall length of 22ft. At a rated
altitude of 7,000ft. the maximum speed is
176 m.p.h., and cruising speed 166 m.p.h.

m.p.h. Wind Tunnel -700.
A NEW wind tunnel is being built at

Pasadena, California, jointly financed by
the Consolidated, Douglas, Lockheed and
North American aircraft firms. Costing over
S2,000,000 the tunnel will be capable of
testing speeds up to 700 m.p.h.

Contra -rotating Airscrews
THE U.S. Air Force are now using a large

number of contra -rotating variable pitch
airscrews. Built by the Curtiss-Wright
Corporation, the airscrews have been specially
designed for use with 2,000 h.p. engines, and
are considered to be the first six -bladed

dual -rotation airscrews with the blade pitch
electrically controlled. According to a
statement made by Curtiss-Wright they
increase by approximately 5 per cent. the
high altitude efficiency of aircraft capable of a
speed exceeding 400 m.p.h. The blades are of
hollow steel, constant speed, feathering type.

Tank Buster
THE Hawker Hurricane HD is now in

service, fitted with two 40 mm. cannon.
This machine has had a great success in the
African campaign by destroying many tanks
and vehicles. Each cannon weighs 3201b.
and one is slung under each wing. Stream-
lined fairings are fitted and despite their bulk
the appearance or the aircraft has not been
spoilt. Sighting is carried out by firing tracers
from two ordinary machine-guns.

Long Range Delivery
EXTRA fuel tanks have been fitted to

several American single -seat fighters,
which enables them to fly non-stop across
the Atlantic. Lockheed Lightnings, Thunder-
bolts and Warhawks are amongst the aircraft
fitted with long-range tanks. By this plan
their delivery is speeded up and the risk of
loss through U-boat action avoided.

A Lockheed Vega Ventura with its " props" rotating to Warm up the engine prior to talMg
off for a daylight raid, somewhere on the Continent.
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AIRCRAFT ON ACTIVE SERVICE

2. The Consolidated Catalina

- -

THE Consolidated Catalina, designated as
a General Reconnaissance flying boat
by the R.A.F. Coastal Command, and

as a Patrol Bomber in the United States
Navy, is manufactured by the Consolidated
Aircraft Corporation at San Diego,
California

The table given below shows details of
the three types of Catalina now in service
with Coastal Command.

By L. H. HAYWARD

- - JO" --

The Consolidated Catalina Flying Boat.

and four depth charges or bombs totalling
1,800lb. can be slung under the wings.

Armament
Two streamlined glass cupolas or blisters

are fitted behind the wing, one each side
of the hull. The rear portion of the cupola
slides up, allowing two machine-guns on a
manually -operated mcfORting to be used. A
Vickers gas -operated type of machine-gun

Tyne Span Length WingArea
Height WeightAspect (Max.Ratio Load)

Max.
Speed

in m.p.h.

Alight -
ing

Speed
Max.

Range
Engines
(14 byl.)

Engine
Type

Engine
Power

Mk. I. 104ft. 65ft. 2in. 1.400
sq. ft.

17ft.
11 in.

V75 30,500lb. 199 at
7.65Oft.

75
knots

4.000
miles

2 Pratt
and

Whitney
Twin
Wasp

SX4-G 1.050
h.p.

Mk. II 104ft. 65ft. 21n. 1.400
sq. ft,

17ft.
11 In.

715 00,5001b. 199 at
7,800ft.

' 75
knots

--,--

4,000
miles

2 Pratt
and

Whitney
Twin
Wasp

SC3-G 1.200
h.p.

Mk. HI 104ft. 65ft. 21n. 1,400
sq. ft.

19ft. 9111 715 30.5001b. 185 at
10,000ft

69 m.p.h 3.750
miles

2 Pratt
and

Whitney
Twin
Wasp

SC3-G 1,200
h.p.

Wright Cyclone engines are now being
fitted as an alternative, and give slightly
improved performance figures. The addition
of three retractable wheels has led to a much
wider sphere of activity for the MK.III
amphibian type.

A unique feature of the design of these
giant flying 'boats is that the wing floats
are retracted to become the wing tips, and
thereby decrease drag and improve the lift
of the wing.

Construction
The monocoque hull of the Catalina is

constructed of aluminium alloy, and is
divided into seven major compartments by
large bulkheads, An aluminium alloy
stressed skin covers the all -metal, strut -
braced, pedestal wing structure from the
leading edge to the rear section, where fabric
completes the wing and aileron covering.
Fabric is also used to cover the tail -plane
elevators and rudder.

A streamlined superstructure supports the
wing and allows the engines and airscrews
to be well clear of the water. Approximately
1,500 gallons of fuel are carried in the wings,

is fitted in the nose, and on the later types
of Catalina a retractable machine-gun is
fitted in the base of the hull just aft of the
step.

De-icing strips are fitted to the leading
edge of the wings, tail -plane and rudder.

It was decided to equip the MK.III
Catalinas with a retractable, tricycle under-
carriage to enable them to be shore -based if
necessary. The nose wheel retracts into the
keel, and the two' side wheels retract into
the sides of the hull.

Crew
The crew of the Catalina usually

comprises two pilots, an observer, who must
also be a navigator, a flight engineer, a fitter,
two riggers and three wireless operators, and
they must all be able to handle the machine-
guns. Rest bunks and even an electric
cooker are installed for the convenience of
the crew.

It is dangerous to send out wireless signals
from an aircraft protecting a convoy, and
so that the navigator can obtain his bearings
without using the wireless transmitter, a
direction -finding aerial loop is fitted to the
top centre section of the wing, to enable

him to take bearings from various radio
transmitting stations.

In Service
Catalinas are often patrolling for more

than twenty hours at a stretch, and they
are nearly always the first Allied aircraft
that the convoys see. They took a
prominent part in the action which led up
to the sinking of the Bismarck, their long
range enabling them to fly far out over the
Atlantic and track down the fleeing German
battleship.

Due to the watchful eye that these flying
boats keep around our shores, the German
submarines have been forced to operate
farther afield.

Some while ago, while being delivered
across the Atlantic, a Catalina got into grave
difficulties when the aileron controls jammed
owing to a partial failure of the automatic
pilot. The huge flying boat went into a
steep dive which was only corrected just
above the water, but unfortunately the force
of being pulled out of such a steep dive tore
both wing ailerons off. Nevertheless, the
pilot managed to bring his aircraft safely
to England.

An idea of the reliability of the Catalina
may be gained 'from the fact that Sir Hubert
Wilkins, the explorer, flew a Catalina over
19,000 miles in his Arctic search for some
Russian fliers who were lost during an
attempt to fly from Moscow to New York.
Although carrying an extra heavy fuel load,
supplies and special rescue equipment, the
flying boat gave a perfect performance in
spite of the bad flying conditions and severe
icing -up.

Commercial adaptations of the Catalina
have set up new records for flying boats
across the continent of America, and it is
to be expected that they will be widely used
by air -line companies after the war.

A NEW BOOK.

REFRESHER COURSE IN MATHEMATICS
8/6, or 9/- by post from

GEORGE NEWNES, Ltd. (Book Dept.),
Tower House, Southampton Street, Strand,'

London, W.C.s.
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Artillery Through the Ades
The Long -sustained Record of Invention Applied to Cannon and Other Pieces of Ordnance

IT is said that the ancient Chinese
civilisation saw the beginnings of
gunpowder. Possibly, however, the art

of making pyrotechnical powders was known
to earlier nations than the ancient Chinese,
although it seems to be tolerably certain
that the Chinese themselves first harnessed
the, inherent powers of gunpowder to the
age-old chariot of Mars.

The Catapults
The Romans had their giant catapults,

by means of which they were able to hurl
masses of stone for some distance through
the air, but these contrivances were operated
by mechanical means atone. So far as is
known, the Chinese may be said to have
been the originators of warfare explosives
then they tied metal arrows to gunpowder
rockets and sent them careering across the
sky into the ranks of their enemies.

-Apart from this primitive use of gun-
powder at almost the dawn of recorded
history, no further use seems to have been
made of explosive powders until the Moors
hit upon the idea and developed it into
a crude variety of cannon, which they used
successfully against the Spaniards at the
siege of Cordova in 1280. The Spaniards
subsequently took their cue from the Moors,
and. contriving to make better cannons, they
afterwards used the latter against them
some thirty years later.

From Spain the knowledge of artillery
spread to France, and from France to
England, the English Army making use of
three small gunpowder cannons at the
famous battle of Crecy in 1346.

All these early ordnance pieces were, of
course, simple, and even crude in the
extreme. They were constructed by welding
long bars of iron together and by binding
the bars with iron rings, which were shrunk
on to them hot. The resulting creations
were shaped somewhat like an apothecary's
mortar, and for this reason they came to
be known as mortars, a name which has
ever since persistently clung to certain types
of ordnance. Later, however, the larger
mortars became known as bombards, these
pieces being considered to be the most
formidable to an enemy.

Mortars and Bombards
Both mortars and bombards projected

stone balls, and, at a much later date, balls
of wrought or cast iron, a few hundred yards

. through the air. Usually these pieces were
muzzle -loading, that is to say the charge
of powder was rammed into the breech .of
the cannon before the ball was inserted.
Such cannons were fired off at a touch -hole
situated in the breech.

Surprising as it may seem at that early
date, the artillerists of those days even got
as far as designing a breech -loading cannon,
which had a movable compartment at the
breech into which a charge of powder was
inserted before being clamped on to the gun.
Technical history seems to record the fact
that these early breech -loaders were more
to be feared by their gun crews than by
the enemy, for very frequently the rapid

- combustion of the gunpowder charge merely
served to blow out backwards the breech
compartment of the cannon to the serious
detriment of the gun crew, leaving the iron
or stone ball almost unmoved in the barrel
of the gun.

During the fifteenth, sixteenth and later

centuries ordnance designers stuck to the
muzzle loaders, these being much safer to
operate, although less convenient than the
breech -loaders.

As the years went on, the cannons of
the nations became larger and larger. The
French ones especially became so heavy and
cumbrous that they could . not be trans-
ported without first being dissembled, either
wholly or partially.

All the bombards, basilisks, cannons royal,
carthouns, assicks, culv.rins, detni-culverins,
falcons, sirens and serpentines which we
read about in history comprised merely one
variety or another of t hese simple muzzle -
loading ordnance, pieces which, in their
larger sizes, were dragged from place to place
by means of teams of oxen. Some of the
later cannons of these types were mounted
upon trunnions so that they could be
elevated or lowered at will. Cast-iron
cannon balls also came into universal
fashion.

The Howitzer
In the seventeenth century the initiative in

cannon construction had passed to Holland.
The Dutch originated the howitzer, which
was originally a very short type of bombard
into which iron projectiles would be intro-
duced rapidly by hand. Movable gun -
carriages also came into practical existence
in this century, and the elevating screw was
invented by means of which the muzzle of
the gun could be raped or lowered rapidly
at will.

In the eighteenth century there rose up
in France a celebrated artillerist named
Gribeauval, who,. about 1765, invented many
different types of cannqn. He made them
lighter and stronger, even going to the
extent of introducing ultra -small howitzers
which fired a six -pound icon projectile.
Gribeauval effected numerous improvements
in gun carriages. He introduced the
principle of inserting the charges of powder
in paper or cloth bags, and he also
enormously improved the mechanism of the
elevating screw which raised or lowered
the cannon.

Napoleon
It was with Gribeauval's improved system

of artillery that Napoleon Bonaparte scored
his, earliest successes and thus rose to the
not very enviable status of Europe's scourge.
Napoleon, in his triumphs, operated with
cannons which, basically, were identical with
ordnance of the very earliest type. The
explosive shell was more or less unknown
to him as a practical means of attack,
although at an earlier date projectiles had
been designed which contained a charge of
gunpowder which was fired by lighting a
fuse before the projectile was inserted into
the cannon.

With the opening of the nineteenth
century, however, an entirely new principle
in firearms came into existence. This new
principle came from the ingenious brain of
a Scotch clergyman, the- Rev. Alexander
Forsyth, minister of the kirk at Belhelvie,
near Aberdeen. The Rev. Forsyth was an
amateur sportsman who had a passion for
grouse shooting. He was dissatisfied with
the performance of. his flint -rock gun, which
op: rated by causing a piece of flint to strike
against the steel edge of a pan containing
a Quantity of priming powder, which latter
was ignited by the resultant spark and

consequently set fire to the main charge of
the weapon.

petonation
Alexander Forsyth wanted something

more certain in the way of sporting -gun
action.. He made numerous experiments,
and eventually success came his way, for
on July 4, 1807, he patented a gun which
directly ignited its charge of powder by
means of a " detonating powder (consisting
mostly of potassium chlorate), which was
struck by a hammer as soon as the gun
trigger was pulled.

The new principle of Forsyth was a
highly successful and even a revolutionary
one. There is a story about Napoleon
offering the Scotch minister £20,000 for the
patent rights of the gun, although perhaps
-little reliance must be placed upon the
authority for this.

Nearly ten years later-in 1814-came
the percussion cap, the invention of Joshua
Shaw, which was originally the little steel
cylinder (later a copper one) filled with a
mixture of mercury fulminate and gum.
The blow of the hammer on the percussion
cap detonated the mercury fulminate and
so exploded the powder charge in the gun
barrel.

A few years before the introduction of
the percussioh cap, General Shrapnel, an
English Army officer, introduced his well-
known shell principle. The original shrapnel
shell consisted ofA a thin canister filled with
lead bullets. It had an internal charge of
powder and a fuse which was lighted by
the firing of the gun. This type of explosive
shell has been much improved since then,
but, even in modern times, its principle
remains the same,

The Columbiad
A distinctive type of cannon known as the

"Columbiad " came out about 1812. It was
the invention of an American officer, one
Colonel Bomford, who, it will be seen, had
not an inappropriate name for an individual
of his inventive propensities. Bomford's
" Columbiad " was a long -chamber ordnance
piece. It combined the most desirable
qualities of the cannon, the mortar and the
howitzer, and it was capable of projecting
solid shot and shrapnel shells at very high
angles of elevation, for which reason it was
particularly adapted for coastal defence
work.

Many of the mid-Victorian cannons of
Russian and other manufacture were based
upon the Bomford " Columbiad," and not
a few of these pieces still survive as relics
of a military age now gone by.

Rifling
About the middle of the last century rifled

cannon came into use, mainly through the
endeayours of an American, General
Rodman,. and his scientist -assistant, Dr.
W. E oolbridge. The success which had
been attained in rifling small arms was
applied to cannon. At first the principle did
not operate very well, and it was not until
Dr. Woolbridge, in 1850, invented the device
of a metal ring which was softer than the
metal of the gun barrel and which was fixed
at the rear of the projectile, that the rifling
principle .functioned satisfactorily. Pre-
viously attachments had been fixed behind
the projectile, and these either stripped off
when the gun was fired or else stripped the
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barrel rifling during the passage of the
projectile along it.

The introduction of cannon rifling, which
imparted to the projectile a spin or rotation
on its own axis as it speeded through the
air, enormously accentuated the accuracy of
cannon fire. Cannon rifling was, of course,
preceded by the introduction of a serviceable
breech -loading gun in various forms, these
guns being strengthened by a system of

wire -winding invented by Woolbridge which
consisted in closely and tightly coiling wire
over the barrel of the gun, thereby giving
it extra strength.

Krupp, and Armstrong and Whitworth
Notable advances in the mechanism and

reliability of breech -loading guns were made
at Essen by Friedrich Krupp. Krupp
eventually went in for constructing large

The barrel of an'. old English field
cannon which is nowadays serving as a

street corner post.

A modern mortar ; its shells
are fired by being dropped
down the barrel by hand.

howitzer captured during
the last war.

breech -loading steel guns, the first of his
guns of this category being exhibited at Paris
in 1867. Essen, in 187o, produced, under
the wgis of F. Krupp, the largest steel gun
which had ever been seen. It weighed
72 tons and was 32ft. long. It fired a shell
weighing 1,66o1b., it being estimated that
if the gun were fired at an angle of eleva-
tion of 43 degrees, the shell would be carried
a distance of some 15 miles.

' An old Russian siege gun and undercarriage
which was used at Sevastopol in 1855.

Krupps znd Field Cannon of 1849.
It was shown at the Great

Exhibition of 1851.

A modern field gun, firing 18ib. shells.
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In England inventors were not slow to
realise the possibilities of the new steel guns.
Sir William Armstrong, the noted machinist,
in 1885, built .up a gun of wrought -
iron bars twisted tightly into coils and then
applied over a steel core and secured in
position by two or more wrought -iron rings
which were shrunk over the barrel at white
heat.

Armstrong's earlier guns were smooth -bore
ones, and they were also muzzle -loading. On
the other hand, they were of immense
Calibre, weighing about too tons each.

Afterwards, Armstrong applied the breech -
loading principle to his guns. Blakely,
another inventor, constructed improved
cannon out of steel tubes, the whole having
an outer jacket of cast iron, whilst the
renowned Sir Joseph Whitworth came out
with his all -steel cannons and his compressed
steel projectiles.

Since the days of Krupp, Armstrong and
Whitworth heavy ordnance production and
invention has proceeded apace and, some-

times, at a recognisably competitive rate
between the artillery designers of England,
Germany and France. The invention of
gun -cotton, dynamite, cordite and the high -
explosives, such as T.N.T., naturally revolu-
tionised artillery science and practice.
Range -finders and other artillery equipment
came gradually into being, designers and
inventors vying with one another in the
production of the most accurate and
foolproof forms of these necessary appurten-
ances.

A race between armour -piercing shells and
shell -proof armour plate developed and went
on at an extensive rate. The problem was
mainly a metallurgical one, and it was
investigated by means of the new metallurgy
which arose towards the end of the last
century. It is a race which is still being
run-, Perhaps, indeed, it may comprise a
variety of competition which may never be
conclusively ended.

The 1914-18 war saw most of the modern
theories of lifelong artillerists put into active
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practice. Bigger and bigger guns were
constructed, as witness the " Big Bertha " of
the Germans. It became realised, however,
that in this matter of " outsize " cannon it
is possible for a designer to overreach himself
in view of the enormous amount of strain
and wear which is placed upon such giant.
pieces of ordnance.

The present war has tended so far to take
the emphasis off large -size cannon in conse-
quence of the development of aerial bomb-
ing, to say nothing of rapid tank warfare.
Nowadays combatants choose to get to closer
grips with each other rather than to rely
upon the technique of heavy ordnance firing.
The pendulum, to some extent, has swung
the other way. What it may do in the
future, of course, no one knows, for if. war
is not abolished altogether -there may come
the era of the heavy cannon fired as rapidly
as the present-day machine-gun, and even,
in time, the introduction of the " atomic
gun " operating under the colossal energy -
release of atomic disintegration.

A Cycle Crank Attachment
THE accompanying sketch shows an

attachment I have fitted to any tandem,
and which enables me to once again pedal
with both legs, and so use a variable gear.
Of several disabilities, owing to active service
with the R.A.F., one to my left leg left it
with only a very small amount of knee
movement.

I tried the usual one -leg cycling with a low
fixed gear ; but found I was limited to level
roads. And, as I live in a hilly district, I 'gave
up the idea of cycling altogeter.

After finding myself a partner I tried the
one -leg idea again ; this time on a tandem.
But once more was forced to giVe it tqi, as it
placed too much work on my partner.

The idea then came to me that, as I can
bend my leg a little, there must be a certain
diameter I could swing, even thiingh quite
small. So I made up a wooden " hook-up,"
and with this I proved that I could turn a
4in. crank, if it could be arranged to radiate
around a centre that was lower than the
bottom bracket, and farther foiqiard: 

The " hook up " determined the position
of this centre ; which in my case was as
shown on the sketch.

This attachment is to be a temporary
measure for the duration, but I hope in time
to incorporate a train of gear -s instead of
sprockets and chain, thus lowering the
frictional resistance.

It will be noticed that although I had to
lower the centre on which the short crank
revolves, I still retain the standard ground
clearance, owing to the shortened crank.
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Cycle crank attachment.

By
H. H. VALENTINE

I now feel inclined to try myself once again
on a solo, and I feel there are many (and will
be more) who, owing to leg injuries, could
avail themselves of this idea. The length of
crank and position of centre could only be
determined by the person concerned.

The rear sprocket is welded to the stump of
old crank, so that it could be  tottered " on.
Part of remainder of crank was used, welded
to front sprocket boss, to give me the 4in.
crank. I found that two brackets will securely
hold the plate if used on a solo machine.

The front sprocket runs in a plain bronze
bush, a grease nipple at rear of sprocket stub
feeding grease to the bearing.

I might add' that after two or three short
runs there was no unusual sensation, as might
be expected when pedalling on two centres.

Testing Class Bottles
IN a modern bottle works, bottles are taken

at random from every given consignment
and subjected to a number of tests. The
internal, strain in the glass can be examined
by means of polarised light. There is also
an impact test, in which a steel hammer is
allowed to hit the bottle with varying inten-
sities of impact. There is, too, a test which
subjects jars and vessels to alternate treat-
ments with cold and boiling water, noting
the percentage' of fractures among a given
number of bottles so tested, and there is, in
the case of bottles, the " bursting test," in
which water is hydraulically compressed
within the bottle and the bursting pressure

noted. Finally, it is pos-
sible to subject the bottles
to chemical tests for their
resistance to corrosion and
attack by any given liquid
which the bottle may be
expected to contain.
These, and other special-
ised tests, are all part and
parcel of the daily
routine which is little
known by the public at
large, yet such tests con-
tribute to the convenience
and safety of almost the
entire population of the
country, for, in one direc-
tion or another, we are
nowadays all bottle, jar
and bulb users.

Many articles of bottle
and bulb -ware are nowa-
days subjected to various
" finishing " operation s

Pate Doren 14,14
eve, Bono, 5,ecker

before leaving the factory. Take, for
example, milk bottles. These are frequently
lettered by means of sand -blasting, or by
means of low -temperature fusible enamels
which are burned on to the glassware in
special enamelling furnaces. Other glass-
ware articles may be acid -etched with
mixtures of sulphuric and hydrofluoric acids.

 Myford Parting -off Attachment
HE Myford Engineering Company,T Limited, of Beeston, Notts, have just

introduced a new parting -off attachment for
use on their 31in., 311n. and 4in. centre
lathes. The attachment permits heavier cuts
and faster speeds to be used in parting -off,
turning, screwcutting, knurling and cutting
operations in general. The patented damping
action eliminates chatter and the periodicities
set up by tool vibration, thus enabling light
lathes to perform heavier work than was
previously practicable.

The attachment consists of a torsion bar,
one end of which is mounted on a speciallY
shaped bracket bolted to the cross -slide, as
shown in the accompanying illustration. The
other end of the torsion bar is attached to
the top of a long+ tool -post stud supplied with
the attachment. In practice the torsion bar
flexes and provides damping without visible
movement.

The Myford parting -off attachment.
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The Story of Chemical Discovery

Rare Earth Metals
RIGHT in the middle of the International

Table of Chemical Elements there
occur the names of some fifteen metals

which few people, professional scientists
included, have ever seen.

Where is the reader of this journal who
has ever set eyes upon dysprosium or
lutecium or europium or ytterbium ? How
many, indeed, are even the day-by-day
practising researchers, the chemists and the
metallurgists, who have ever handled a
sample of metallic erbium, holmium or
praseodymium ?

So rare, in fact, are these metals that,
with a few notable exceptions, they are
practically unknown to ill but a few isolated
chemical workers. who have made the
manipulation and the separation of these
metals and compounds their speciality.

They are called the " rare earth metals "
on account of the fact that they are
extracted from a few rare minerals or
" earths " which are scattered here and there
thrOtighout the world. So excessively rare
are some of these metallic elements, notably
the element illinium, discovered as late as
1926, that it has never been found possible
to accumulate a sufficient quantity of their
chemical compounds from which to prepare
the pure metal. Hence, metallic illinium,
and also metallic lutecium, thulium and
probably ytterbium, have never been isolated.

To the ordinary student of chemistry these
rare earth metals must, for the present,
remain more or less non -realisable elements.
The majority of us- must be content to read
about them rather than to see or to ,handle
them. For the " rare. earth " metals are,
for the most part, really rare. Their
extraction and production is not, as in the
case of radium, the subject of " control " by
financial and commercial " rings."

Yet, surprisingly enough, although any one
of the rare earth metals comprises a modern
chemical curiosity, there must exist in the
earth's crust a substantial amount of such
element. Furthermore, it has been remarked
by many observers that as soon as a com-
mercial use is found for an element, that
element (or its compounds) sooner or later
appear on the market in increasing quantities.
Since, therefore, there is no denying the
truth of this undoubted fact, we must assume
that the rare earth metals are only relatively
rare, and that if an important use were to
be found for, say, the metal gadolinium, that
metal, or its compounds, would gradually
appear on the market in slowly increasing
amounts and at correspondingly decreasing
prices in consequence of the more intensive
search which would be made for new sources
of this metal and for new, more economical
and speedier methods of extraction and
purification.

Phenomenal Similarity
Apart from their relative rarity, the one

curious feature of all the rare earth metals
is their almost phenomenal similarity. This
fact, coupled with the exceedingly small
amounts of material which experimenters and
researchers have had to work on, has
constituted the great stumbling -block to a
more complete knowledge of the properties
of these still somewhat mysterious metals
and their compounds. It is well within
reasonable conjecture that many of the rare
earth metals, if they could only be produced
cheaply and economically, would exhibit
valuable properties. Indeed, it is almost
'certain that such would be the case, since

An Enduring Triumph of Chemical
Endeavour

it is difficult to imagine a group of fifteen
different metals without at least a few of
its individual members having some features
and qualities of economic import.

But Dame Nature, it seems, has dealt out
the rare earth elements to us with a very
grudging and stinting hand. Perhaps even

Dr. Carl Auer von Welsbach, discoverer of rare
earth elements, and inventor of the incandescent
gas mantle, which provided the first commercial

use of rare earth elements.

more so than the radium elements, and
certainly more so than the platinum family
of metals, the rare earth metals are among
Nature's own curiosities. They . are her
museum pieces, the natural commodities
which she has not produced in any. abund-
ance and which, indeed, for the most part,
she appears to have been loth to produce at
all.

Let no one imagine that all the rare earth
elements are discoveries of our modern times.
On the contrary, their story goes back
precisely 140 years to the year 1803, when
Martin Henry Klaproth, a Continental
chemist, discovered a new " earth when
analysing a mineral from Sweden. The new
element was named " cerium " in honour of
the minor planet, Ceres, which had been
discovered in 1801.

Commonest Rare Earth
It was not until 1826 that metallic cerium

was first prepared in small amount and in the
impure state by the chemist, Mosander.
Cerium nowadays is the commonest of the
"rare earths" in view of its presence in
monazite sand. It is, as we shall see later,
practically the only rare earth metal which
has attained some industrial importance.

For more than a century after the discovery
of cerium, chemists brought to light traces
of other rare earth elements. Many of these
new elements proved to be imaginary ones
and, after a brief existence in scientific papers
and other records, were found to be complex
mixtures of known elements. The story of
the many " false elements " which have been
reported at various times from the world's
laboratories has never been narrated fully.
It tyou!d make an absorbing account, but,
for space reasons alone, it forms a subject
which cannot be entered into on this
.particular occasion.

After the discovery of the element cerium

in 1803 nearly forty years went by before
other elements of its class began to be brought
to light. In 1839 the chemist, C. G.
Mosander, separated the oxide of an
unknown element from an " earth " which
he thought to be pure ceria or cerium oxide.
This new " earth ' he termed lanthana (from
the Greek, lanthanein, " to hide "), and, at
a later date, when the new metal was first
isolated, it received the name of
" lanthanum."

In 1841 Mosander hit upon another new
"earth," which he showed was the oxide of
a then unknown metal to which the name
didymium (Greek, didymos, " hidden ") was
applied. A couple of years later-in 1843-
the same investigator analysed a Swedish
" earth " called " yttria." This was known
to contain the oxide of the metal yttrium.
However, Mosander found that his sample
of yttria was not of the too per cent. order.
In fact, he found that the material actually
contained the " earths " or oxides of two
related elements which he named erbium and
terbium.

It transpired ultimately that Mosander's
didymium preparations were not entirely
pure, although they remained unchallenged
for nearly forty years. But in 1879 an
enthusiastic French chemical worker, Lecoq
de Boisbaudran by name, separated another
element, which he named samarium, from
didymium oxides, whilst later, in 1901,
E. Demarcay, another Frenchman, managed
to show that Lecoq de Boisbaudran's
samarium compounds were not absolutely
pure. From them, by most delicate chemical
processing, he obtained traces of a new
element which he named europium.

Carl Auer von Welsbach
The French investigators did not have the

field of the rare earth elements quite to them-
selves. Their great and powerful rival
happened to be the famous Dr. Auer von
Welsbach, of Berlin, the man who first
managed to turn one or two of the rare
earth elements into a commercial proposi-
tion. Von Welsbach, in the year 1885, by
means of the fractional crystallisation of a
nitric acid solution of didymium ammonio-
nitrate, obtained traces of two other new
" rare earth " metals which he named
neodymium (Greek, neos, _" new ") and
praseodymium (Greek, prasinos, " green "),
and which long and unwieldy names, despite
many protests at various times, have stuck
to these rare metallic elements ever since.

'In 1907 Georges Urbain, another French-
man chemist, who was also a pianist and
a composer of music, a painter and a
sculptor, discovered lutecium, which he
named from Lutetia, an ancient title for
Paris. Metallic lutecium has not yet been
isolated. Only the oxide, chloride and
sulphate of this element have been prepared
and studied.

The list of the rare earth metals has
apparently been completed by Hopkins,
Yntema and Harris, members of the Univeb-
sity of Illinois, who, as previously mentioned,
in 1926 succeeded in obtaining spectroscope
indications of the presence of a new metallic
element to which the name illinium (after
the University and State of Illinois, U.S.A.)
was given. Other workers have since proved
conclusively the existence of illinium, but,
to this day, the metal and its salts are quite
unknown in the pure state.

The investigation of the " rare earth "
elements has ever called for the highest.
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THE essential elements required for the
transformation of a film record into
its electrical image consist of an

exciter lamp, a lens system and a photo-
electric cell. (See Fig. a.) Thence
considerable amplification is required to
raise the feeble output of the photo -electric
cell to a power -level sufficient for operating
a loudspeaker.

The exciter, or exciting lamp, is the source
Condenser Lens Anode

Light Slit

Fccaor Lamp

Objective
Lens 1

Oaram typo
Photo -electric Cell

Fig. I.-Sound-head optical unit. The
rondenser, slit and objective are all sealed in
a small tube, with focusing adjustment sometimes

provided for the objective.

of the pencil of light projected upon the film
sound track moving at a constant speed
through the sound -head. The light is
thereby modulated, and falls upon the photo-
electric cell. This exciter is a low -voltage
lamp with single -coil bar filament, fed either
from batteries or more usually from a
circuit in the amplifier providing raw A.G.
at the correct voltage. To prevent the light
flickering with the A.G. pulsations, causing
undesired modulations in the photo -electric
cell circuit, it is necessary that the filament
possesses sufficient thermal inertia, i.e., it
does not heat and cool too rapidly, and so
generally the exciter lamp has a thick
filament consuming 7.5 amps. or 5 amps. at
to volts. It might be mentioned that motor-
car head -lamp bulbs, of either 6 or 12 volts,
can be used with success. For really high-
grade sound reproduction, however, rectifica-
tion is used to provide a smoothed D.C.
supply. Fig 2 shows a circuit, employing
a metal rectifier, designed for this purpose.

Essentials
The essential characteristic of the photo-

electric cell is that it must emit electrons at
a rate proportional, within certain pre-
determined limits, to the incident light. The

H.7:1-250 V
for

r.c Amplifier

Limiter

H. r.

Fig. 2.-Smoothed D.C. power supply for exciter lamp, using L. T,4
Westinghouse metal rectifier. The limiter resistance should be adjusted,

after so mins. operation, to pass 5.9 volts.

10.ft_
Wire Wound

/ Amp.
Exciter tamp

N.7 ',eke

ewe -V--

Sound-on-film Amplifier Designs
Practical Circuits for Reproducing Film Sound Tracks

By DONALD W. ALDOUS, M.Inst.E.

cell comprises two electrodes, one, the
cathode (a photo -active alkali metal, e.g.,
cxsium, rubidium, potassium, or sodium)
and the other, the anode, whose sole
function can be regarded as an electrical
conductor. (See Fig. 3.)

An inert gas at a low pressure is intro-
duced into the bulb of the photo -electric cell,
and the cathode -emitted electrons ionise this
residual gas so that, when a sufficient voltage
is applied, the current is amplified within.
the cell itself. The amount of this
amplification is limited by the ionisation
voltage, that is, the voltage at which a
visible glow discharge takes place, as this

blue -glow effect is self-perpetuating and
injurious to the photo -cell.
Polarising Voltage

A polarising voltage of between 90 and 120
volts, dependent upon the type of cell, is
placed across the cell through a high -value
resistance, so that in operation the cell
produces, across this resistance. a voltage
Cathode Pm Anode
(Unless from Top Cap)

0

Anode Cathode

BRITISH AMER/CAN

Fig. 3.-Photo-cell base connections, as seen
from underside. Most cells fit ordinary British
or American valve -holders ; others are carried

in a clamp.
that is prop rtional to the incident light:The
photo -cell can be considered as a resistance
which varies directly with the quantity of
light falling on it.

The basic photo -electric cell circuit is
shown in Fig. 4. In a high impedance
circuit such as this, interference is readily
picked up and, if not excluded, will cause
serious distortion in the reproduction. As
the energy level is so small, the induced
currents may be appreciable in comparison
with the sound currents themselves.
Because of the low level of this power, it
is unwise to transmit it any great distance
before amplification. Therefore, an

T T
u.,..i,

L r Choke
Q000j

I
/ +ear* -3

c't

4 V/ A
o c r
O0
0

0000h.

0OO
.6> IS A

cp, .f V oe
7 V
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amplifier, known as a P.E.C. or pre-
amplifier, is usually placed immediately
adjacent to the photo -cell circuit to amplify
the power to a level at which it can be
safely transmitted.

Pre -amplifier Circuit
A suggested mains -driven pre -amplifier

circuit, using an H.F. pentode, is shown in
-00/ ned to .1 mfd

ANODE

PE.0

CA rHoor

First Stage Valve

Fig. 4.-The basic photo -electric cell circuit,
showing coupling to first valve of the pre-

amplifier.
Fig. 5. It is generally necessary to follow
the preliminary amplifier with a main or
power amplifier, which latter feeds the
loudspeaker. Amateur " talkie constructors
may wish, however, to utilise an existing
amplifier for this purpose, e.g., radio -set or
radio -gramophone To ascertain whether the
gain of such an amplifier is sufficient the
photo -cell can be coupled to the pick-up
sockets in the following manner. Take a
very short lead, preferably screened and
braiding earthed, from the anode pin of the
cell to the 9o -volt positive tapping of an
H.T. battery. Then join a 0.5 megohm
resistor in series with a (Loot to o.006 mfd.
non -inductive condenser. Join the mid-
point to the cathode pin of the photo -cell -
Plug the free end of the resistance into the
negative socket of the H.T. battery, and
with another very short lead, connect this
minus socket also to the earthed pick-up
terminal of the radio -set, etc. The free end
of the condenser should then he plugged
into the pick-up terminal connected
internally to the grid of the valve in the
radio -set, etc. All leads must be very short,
not more than 3M. or 4in., which necessi-
tates the cell and battery being placed
adjacent to the back of the radio -set, etc.

SPA B

napoo

35.4 V

/0.000 11.
H, r 4-
ZSO V

ourour.

Fig. 5 .-A mains -driven pre -amplifier circuit, using Mullard SP4B
(H.F. pentode) and 354V valves.
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Voitage
Control

065.
MN/
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Screen,

PE.C.
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oIF
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5Q000.rti 250v +

-I- 5,

0

ro
Heaters

17ELD re.
2,500

Switch

2.77T T63V

6i7 6.1.7 6E6. \ 5.Z4,
Chassis

Fig. - 6.-Circuit diagram for A.C. mains -operated sound -film amplifier using
the following International octal type 'valves-Ito 6,77's, feeding 6F6 pentode
output, with 5Z4 rectifier. The International octal base, with key to valve base

numbering, as seen from underside, is shoWn in the insert.

Sound -film Amplifier
A recommended circuit, with values of

components, etc., for a complete A.C. mains -
operated sound -film amplifier, is shown in
Fig. 6.' Two H.F. pentodes (6J7's) are
used, giving an overall gain of about 7,00o.
These valves are preferted to high -gain
triodes on account of their freedom from
microphonic troubles. The controls include
volume, lone and P.E.C. voltage and

O00000.00 0

provision is made for, inserting a pick-up.
Bass or treble lift is possible with the tone
control. All resistors can be of the o.5 watt
type, unless otherwise indicated, and
condensers should be of the paper type, test
voltage 400 at least, unless 'electrolytic types
are indicated by the usual plus sign on the
positive side. The output stage and power
supply use a 6F6, giving about 3.5 watts, and
a 5Z4 rectifying valve respectively. An

energised loudspeaker of approximately the
stated field resistance should be used in
conjunction with this amplifier.

It is very important that the pre -amplifier
stage be carefully screened, so it is advisable
to enclose the first valve (6J7) completely,
with its grid connection, in a screening -can.
The 25,0oo ohm resistor should also be
inside this can, close up against the valve
grid -cap. A perfotated metal box to contain
the entire amplifier is very helpful, but a
metal or metal -lined chassis at least is
essential. Suitable alternative valves to
those shown in Fig. 6 are two Osram
KTZ63's. feeding KT63, with U.50 rectifier.
Cetron CE -I to CE -7 and Osram CMG8 or
CMGZ2 type photo -electric cells are
recommended.

The main features to which special
attention should be paid are (a) keep grid
leads as short as possible, preferably using .
co -axial screened wire, with earthing, to
grid connections (top cap of valves) ; (b)
keep high-tension leads well away 'from
the photo -cell part of the circuit ; (c) run
the output leads, of separate pre -amplifier
designs, e.g., Fig. 5, which go to the input
terminals of the radio -set or main amplifier,
in earthed screened wire. To summarise,
careful arrangement of the components
allows short direct wiring and prevents
interference between the various stages.

Modern .Glass-blowing
The Triumph of Mechanisation in an Age-old Industry

THE art of glass-blowing is as old as
the glass industry itself. That is to
say, it dates back some thousands of

years, for glass -production, at least for
ornamental purposes, is one of the oldest, of
arts, glass -workers being represented on
some of the ancient Egyptian hieroglyphic
monuments. All the go-ahead nations of
antiquity have practised the once very
difficult process of blowing molten glass or
glass -substance into bottles, vases, and other
shapely vessels, ornamental and utilitarian
alike, and, indeed, it is only within compara-
tively recent times that the centuries -old
technique of the traditional glass-blower has
been materially altered.

The glass industry is a large one, having
many ramifications and divisions. Glass,
even in these modern days of.colourless and
transparent synthetic resins, is such a ubiqui-
tous and indispensable material that its
technology forms a highly important tiranch
of applied szience. Yet, chemically speak-
ing, glass is a relatively simple material,
whose composition is well known, and whose
properties, thanks to the activities of a
generation or more of glass technologists, can.
now be controlled with great exactitude.

Essentially, glass consists of a mixture of
metallic silicates which, in its simplest form,
is produced by fusing together a mixture of
soda, lime, and clean sand in the correct
proportions. Bottle glass, with whose
production we are mainly concerned in this
article, is produced from sand, limestone and
soda ash, the latter being nearly pure car-
bonate of soda. For the finest types of
transparent bottle and container glass, very
pure sand must be used, and it is an unfor-
tunate fact that Britain is not too well
supplied with such material. For the
making of a high-grade container glass, a
sand containing not more than about 0.02
per cent. of iron oxide is required. Since the
war began, the British resources of such
high-grade sands have been carefully
reviewed and conserved, and some additional
ones have been opened up, as, for example,

the soft, powdery sandstone deposits of Loch
Aline in Argyllshire. Glass of lower quality
for bottle making may, of course, be manu-
factured from the cheaper, more plentiful
and lower grade sands which are contamin-
ated with iron and other elements.

Bottle Glass Manufacture
In principle, the chemical production. of

ordinary bottle glass is a simple operation.
The raw materials of the glass are weighed
in their necessary proportions, and they are

charged mechanically or by hand into the
furnaces or " pots " in which they are melted
up. In nearly every case a quantity of old
and broken -up glass, called cullet," is
admixed with the raw materials of the glass',
the resulting mixture which is fed to the
furnaces being known as the glass "batch."
Frequently, the "batch," before being charged
into the furnace, is run over a magnetic
separator, which picks out any particles of
iron which the " batch " may contain, thereby
guarding the final colour of the glass.

An operative at work.
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As previously remarked, sand of high
purity is usually needed for the manufacture
of a good, transparent glass, but it is possible.
in the instance of slightly iron -contaminated
sand, to add to the " batch " certain chemical
decolourising agents which will tend to
neutralise the effect of the iron, and which
will, therefore, aid directly in the production
of a clear glass. The best decolouriser for
glassware is arsenic oxide, and this is used
to a large extent. Other decolourisers are
cobalt oxide, selenium and sodium selenite,
and also manganese dioxide.

Owing to the fact that flints were origin-
ally used in place of sand to make the clear
types of glass, such varieties are still known
as " flint " glass, despite the fact that flints
have long ago been displaced by high-grade
sand for this purpose. Such material con-
tains lead oxide, and is used for thin -blown
and heavy cut -glass table wear. Imitations
can be made of this type of glass, and these,
too, are known as " flint " glasses.

By adding to the batch " which is
charged into the glass furnaces certain other
chemical substances, mainly metallic oxides.
it is readily possible to " dye " or stain the
glass almost any desired colour. Blue glass,
for example, can be produced by adding as
little as 0.02 per cent. of cobalt oxide to the
" batch," while " bottle green " glass is
produced by admixing iron and manganese
oxides (sometimes up to 5 per cent. of each)
with the " batch."

Common brown bottle glass is made by
adding some variety of carbon material, with
or without admixture with sulphur, to the
batch. Mixtures of this type are often of
secret composition.
Furnace Operation

Present-day furnaces for the production of
glass fall into two divisions-" pot " furnaces
and " tank " furnaces, the former comprising
specially -constructed crucible -like containers
made from specially -chosen, highly -refractory
clays. " Pot " furnaces are used for the more
specialised forms of glass production, and
not for bottle making.

The " tank " glass furnaces, which arc
used for the manufacture of all the coarser
glasses, consist essentially of large containers
capable of holding from too to zoo tons of
molten glass. They are built up from
bricks baked from refractory clays, and
usually they are erected in batteries. In
nearly every case the large "tank furnaces
are mechanically charged with the " batch,"
the latter being fed to them either continu-
ously or at frequent intervals. Such furnaces
operate continuously, the molten glass being
discharged without intermission at the
" working end " of the furnace, which is
the end opposite the charging end.

In the continuous -working " tank " furnace
for glass bottle manufacture, a dividing wall
is built across the furnace, this wall being
nearer to the "working end " of the furnace
than to its charging end. The dividing wall
separates the furnace into two portions-
known technically as the " melting end," and
the " working end." In the dividing wall
(known as the " bridge ") there exists a
tunnel -like aperture (called the " throat ")
through which glass froni the " charging
end " of the furnace slowly runs to the
" working end."

The heating of the average tank furnace
for glass production is usually done on the
well-known regenerative principle, the flames
playing directly down on to the molten
material in the furnace. Producer -gas firing
is usually employed, this fuel being cleanly
and cheap, and the furnace is fired from
opposite sides alternately, a reversal of the
firing side taking place about every half
hour.
Glass " Refining "

During the operation of a glass furnace,
care is taken to ensure that the molten glass

The sheet being cut off at the top of the annealing tower into the required lengths by an
electrically -operated cutter.

has had ample time to " refine." This means
that the small air bubbles which form in the
molten glass must have been allowed to rise
to the surface of the material. Sometimes
this " refining is allowed to take place in
the working end of the tank furnace, but,
because this latter end is usually at a lower
temperature than the melting end of the
furnace, the refining should have been
accomplished before the glass reaches the
latter portion of the furnace.

In past times, bottles, jars, and other glass
containers were made by " hand " blowing,
and, to a small extent, this method is still
practised nowadays. In the hand blowing
of bottles, the working end of the furnace
is provided with a number of small orifices
through which the molten glass can be
withdrawn. These are known as " working
holes." The glass-blower takes a long iron
tube, known as a " blowing iron," pushes it
through one of the working holes of the
furnace, and into the molten glass therein,
giving the tube a slight twist so that a
globular mass of thick, molten glass is
collected on the end of the implement.
Quickly withdrawing the tube from the
furnace, the operative blows down the pipe,
thereby forcing the viscid glass into a
bulbous form. Next comes the operation or
" marvering," which consists of rolling the
newly -formed glass bulb backwards and
forwards on an iron plate or bed, this
operation improving the shape of the glass
bulb. Finally, the " marvered bulb is
rapidly inserted, whilst still on the end of the
blowing iron, into a divided iron mould
which can be opened and closed by the foot
of the worker. A final blowing is given to
the bulb, wad this, combined with the
restricting effect of the mould, results in
the production of a bottle -shaped container
on the end of the blowing iron. After its
solidification, the bottle, still on the end of
the blowing iron, is removed from the
mould, and the bottle is then severed from
the blowing iron by applying to it a cold
iron tool lust above its neck. This cracks
the neck across, leaving the freed bottle with
a jagged neck, which is smoothed off and
finished subsequently by hand in various
ways.

Very little " hand " bottle and bulb blow-
ing is carried out nowadays, for the bottle
blowing trade is nowadays almost completely
mechanised.

Bottle -blowing Machines
A bottle -blowing machine is a marvel of

modern mechanism, far too complicated in
detail to be capable of precise description
within the space of a column or two of print.
There are several types of these machines,
differing in principle, some semi -automatic,
some completely self-operating. The fully
automatic machines, which are capable of
working at high speed for bottle production
and for the making of electric lamp bulbs,
such the molten glass into moulds by the
operation of a vacuum. The glass is then
blown into shape by means of compressed
air, and even the age-old operation of
" marvering is imitated. Finally, from
the first forming -moulds, known as " blank "
moulds, the initially -formed bottles are
mechanically transferred by various means
into " finishing " moulds in which they are
blown into their final and accurate shape.

A few mechanical glass-blowing plants
operate by compressing the molten glass
rather than by blowing it, the charges of
molten glass being sucked into the " blank "
moulds by the influence of a vacuum and
then compressed therein.

After bottles or bulbs have been made
either by " hand " or by means of a machine,
it is very necessary for them to 'be annealed.
It the bottles were allowed to cool down to
normal temperatures very rapidly they would
develop internal strains which would fre-
quently cause them to crack, splinter, and
even to fly to pieces on the slightest touch or
provocation. In order to prevent such
occurrences, the bottles and other articles of
blown glassware are annealed by passage
through a " lehr," or annealing furnace.

In its modern form, the " lehr " is not
furnace at all. It , consists of a very long
tunnel through which the blown glass is
mechanically conveyed at a slow speed. The
first part of the lehr is well insulated
thermally. In it, the bottles attain a uniform
temperature. The remainder of the lehr
is not insulated, so that, during their slow
progress through it, the bottles are cooled
down to an almost normal temperature. At
the discharging end of the lehr, workers
quickly remove the bottles from the con-
veyor belt, rapidly examine them for flaws,
separating the rejected bottles, which are
subsequently broken and recharged to the
glass furnace as " cullet."
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Making a Success of
Your Photography

Portraits and Groups
By JOHN J. CURTIS, A.R.P.S.

THE " SnapShots from Home " League
of the Y.M.C.A. has turned many
of us into amateur " professional

. photographers." We have been asked to take
portraits of the relations of men serving in
the Forces and have had the privilege of
entering their homes and in most cases taking
a family group.

Many have undoubtedly gained much
experience by doing this and there may be
some who have got ,well beyond the errors
which I am going to mention, but which,
unfortunately, are still very common in this
type of amateur camera work.

A short while ago when staying at a guest
house in the country, I found a small group
of six of the guests standing in a straight
row in front of another who was about to
make a snap ; they were all staring at the
person taking them and the usual funny
remarks were being passed round causing
much amusement and also movement.

Being in time I offered to take the group
with the owner of the camera in it, if they
would allow me to arrange the members in
my way. Assent was given, so I soon split
the party into two groups ;. one of four, the
other of three, and with a space of about
2ft. between the groups. A chair was used
in the first for a fairly tall person to sit in,
on the right of this a short person sat on the
grass and on the left was placed one tall and
then one of medium height. Two feet space,
and then the small group was arranged, all
standing, but in the order of medium, tall
and short. These three were turning towards
each other as the centre one was talking;
in the case of the four, the one on the grass
was engaging the attention of the other three.
The arrangement of the individuals was on
the lines of that known as " triangular "
composition ; the interest in the two speakers
gave the idea of a " conversational piece
or setting and more particularly to prevent
any one being " camera conscious." If that
group had been taken as,originally arranged,
each member would have been striving to

look pleasant, please," and the result would
have suggested a row of window models in a
showroom.

Natural Expressions
The best possible

likeness that can be taken
of a person is obviously
one where a natural
expression is depicted
and this must be one
that is frequently to be
seen on his or her face.
Many professional
photographers work on
this, and in order to get
that familiar expression
will engage in general
conversation for a few
minutes before' making
the exposure, and they
will also use some artifice
to attract the eyes away
from the lens of the camera. This, then,
should be your aim when taking your friends ;
those happy records we often rnake on a
ramble, picnic, on the beach or in the garden
can be made quite pictorial if we give just
a little more thought in the arranging.

Assuming you are on a walk in the country
with four friends ; here is a stile, so get one
of the party to sit on this, another leaning on
it but slightly turned to face the person on
the stile, a third can he standing looking at
the fourth who should be sitting on the grass,
and they should be centring their interest on
possibly the one who is leaning on the stile.

If the party is of three only, cut out the
standing one, having one on stile, one leaning
on it, and the other sitting on the grass.
You will have gathered sufficient to recognise
that where all are of the same height you
must break up the top and base lines to
prevent straight regular lines.

Now let us give a little thought to another
familiar portrait study. A friend with a dog
or cat. Here again your aim should be to get
a natural pose. Place your friend at the right
distance from the camera taking care to get
his feet and some space in the foreground
in the viewfinder, or on the focusing screen,
and then ask him to entice the dog to his side
and to speak to the animal so that its head is
lifted up. Should your friend be a lady,

and the animal a cat,
let the lady be sitting
down and she should
entice the cat to he
looking at her.

Quite a number of this
type of photograph.are
spoiled by the person
holding the cat facing
the camera, or rolled up
as a bundle on the lap,
and often fast asleep.

Should the animal be
a horse, then have the
person standing at its
head either talking to
it or feeding it with a
choice " tit -bit " out of
his or her hand.

A pleasing phota,Trapit of an unposed group.

Single Portraits
When taking a portrait

of a single . individual,
avoid, if possible, strong,
hard lighting such as
direct sunlight ; usually
the most natural

A "'natural" snap of two persons.

position is a half -profile. Focus on the eyes
and be sure that the distance scale is correctly
set if you have to rely on your view -finder.
Remember that you cannot focus with the
view -finder ; this will only indicate whether
or not you are including the whole- of the
subject on your film, therefore if your distance
is wrong you will get a result that is fuzzy
and may not yield the result you would like.
Thee features should be allowed to relax ;
do not permit too much of a smile. Glasses
are a drawback,' but the difficulties of light
reflection can sometimes be avoided by a slight
turn or movement of the head. If the subject
is a lady .who is in the habit of using lipstick;
you will be well advised in asking her to
remove it ; usually it is c4 such a colour as
to appear black in the final print.

Large Groups'
When taking large groups of 30 or more

persons, it is impossible to avoid arranging
them in rows, but here again care should be
taken to prevent numbers of short or tall
individuals sitting or standing together. Mix
them as much as you can and thus avoid
repetition of straight lines.

Apart from arranging the folks that are
being photographed in a pleasing and artistic
manner, the main idea which the photographer
should have in mind is to avoid camera
consciousness in his subjects, a fault that
spoils many -an otherwise good study and yet
is so easy to prevent, either by a few words
on an engrossing and interesting topic, or by
attracting the eyes away from the lens. Do
not keep your friends waiting too long before
you make the exposure, as this is often the
cause of a look of annoyance or weariness ;
wherever possible have all the preliminary
preparations made beforehand and remember
the first thing to be done after the exposure
is to change the film. I mention this piece
of advice because often one's attention is
diverted immediately these " portrait " ex:
posures are made, by one of the group asking
a question and the film consequently remains
unchanged.

I will conclude by suggesting that when
you are out with a couple of friends a most
interesting portrait study can be obtained by
taking them standing in a country road in
earnest conversation, discussing some object
or even examining a map or signpost-if in
normal times ; offering a light for a cigarette
or pipe provides a good position for two
persons.
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Building Our New Car& Ships
To combat the U-boat peril the shipyards of this
country are busy building cargo ships to replace
those lost by enemy'action: In the words of Lord
Leathers, Minister of War Transport, our ship
construction policy is to build as quickly as
possible fast ships which would carry the
maximum of cargo with the greatest measure
of safety. These pictures were taken in a
British shipyard and show the continuous nature

of the work..

A scene in one of the workshops
showing a gear wheel of one of the
engines for a new, fast m,000 -ton

cargo ship.

Men at work on machinery for a 10,000 -ton
cargo ship.

In the centre foreground is seen the keel of a
new ship and on either side are vessels in different
stages of construction with two new ships in the

fitting -out basin beyond.

A to,000-ton cargo ship on
the slips ready for. launching.
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Our Busy Inventors
Anti -vibration Seat

TO prevent inconvenient and harmful jolts
and jars to drivers of vehicles and

passengers is the raison d'etre of a newly
devised seat. This resiliently mounted chair
is designed for use in buses, locomotive cabs,
cars, etc. Its aim is to cushion the driver and
other occupants of a vehicle against vibration
caused by uneven roads and rails. The
proposed seat is also available for use in
boats or on vibratory stationary machinery.

The inventor of this anti -vibration seat
remarks that vehicles with conventional leaf -
spring suspaisions, even when furnished
with shock -absorbers, are at times extremely
uncomfortable. This is especially the case
when a light load is being carried, he points
out, as the vibrations occasioned when the
vehicle passes over an uneven road or
railway track are not effectively absorbed by
the suspensions.

The seat has a chair frame yieldingly
restrained against undue movement, and its
resilient support has rapid loading and
unloading characteristics beyond the normal
range of movement of the seat, the direction
of the movement being controlled.

The chief resilient support for the chair
frame is in the form of inexpensive metal
springs, which permit the production of a
quantity of such seats at very low cost.

Other features of the device are a chair
frame so constructed as to allow of its use
in the curtailed space in a truck cab and
a seat, strong and durable, which will
operate smoothly and easily without atten-
tion. Further characteristics are that it is
light in weight and has moving parts
adequately guarded, so that there is no
danger of the sitter suffering injury.

Conductive Footwear

THE same motive which actuated some
inventor of long ago to devise a light-

ning conductor has impelled the invention of
footwear of a conductive nature. This is
so designed that static electrical charges are
not readily gathered by the human body.'
And, if gathered, such electrical charges are
practically instantaneously discharged
through the shoe directly to the supporting
surface. This surface constitutes an electrical
ground or discharge body for the condenser
action of the human body.

Footwear of this description is useful in
certain industrial plants, such as those in
powder factories. It is also valuable in
gunnery turrets, powder magazines, on board
warships, and, in other places where extreme
caution is required to prevent accumulation
and accidental discharge of electrical charges
from the body or clothing of the wearer.

This type of footwear will be found to
be advantageous by surgeons, nurses and
other attendants in operating rooms, where
the fumes of ether and like combustible
vapours or gases are apt to be present.

Advertisement Tubes

ASURVEY of recently accepted applica-
tions to the British Patent Office reveals

the fact that war inventions do not bulk as
largely as one might expect. Very many
ideas have been conceived with a view to
the piping times of peace which hope eagerly
anticipates.

An invention that would be useful both
in star and peace embodies improvements

By Dynamo
in illuminated advertisements or signalling
devices.

Owing to the black -out, luminous adver-
tising displays have been conlpelled to
suspend their brilliant publicity. But the
time will arrive when these displays, which
are akin to a Brock's Benefit show at the

The information on this page is specially
supplied to " Practical Mechanics ' by
Messrs. Hughes & Young, Patent Agents, of
7, Stone Buildings, Lincoln's Inn, London,
W.C.2, who will be pleased to send free to
readers mentioning this paper a copy of their
handbook, " How to Patent an Invention."

it -fated Crystal Palace, will again glow in
Piccadilly Circus.

We are all familiar with the type of sign
made up of high -voltage gaseous tubing. An
inventor who has devoted his attention to
this subject states that one objection to the
kind of illumination referred to is its
fragility. He asserts that, owing to the fact
that the tubing is comparatively small in

is moulded about the tubing to form a
protective envelope, it being adapted to
absorb shocks or jars, thereby preventing
fractures. And the polystyrene constitutes
a substantial portion of the exterior of the
device.

The tubing is incorporated in a plastic
carrier of polystyrene, which, before it is
cured, is in a liquid or semi -liquid form.
Consequently, neither great heat nor
pressure is necessary for the curing process.

When the lights go up, this invention will
have its opportunity as a glowing advertising
medium.

Also attached to an aeroplane it will be
capable of producing a signal light which
will be useful both in war and peace.

Modern Armour

Dr. J. B. Hanson, of Balliol College, Oxford, has designed and
made a small two-seater car which needs no petrol and is constructed
partly from three bicycles. It has two wheels in front and three
behind, all from bicycles, two sets of pedals and a gear -wheel
from the same source. The wood from which the foundation
of the bonnet is made was once a tea chest. The illustration
shows Dr. Hanson with his wife about to go for a ride on the

new cycle -car.

cross section and also to its length, it cannot
withstand rough usage or very serious jars.
Publicity Protector

THE improved device consists of tubing
of the description mentioned embedded

in a chemical known as polystyrene. This

a number of
pressing, and
together to make a composite
having great strength of wall.

This device renders possible the production
from mild steel plate of light section of end-,
for projectiles for piercing armour.

THE present world conflict has been well
defined as a war of engineering. In

the days of chivalry armour was extensively
used to protect the combatants. It also
plays in modern warfare an indispensable

part.
A recent application for

a patent in this country
relates to armour plating
of mechanical vehicles,
a i r cr a f t, tanks, etc.,
against high - velocity
projectiles by means of
deflection.

The armour comprises
a front layer of granite
chippings or shingle,
enclosed between steel
armour plates, and a
rear cushioning layer of
sponge rubber or metal
shavings. And there is
a backing of metal plate
of stretched skin.

Bomb and Shell Cases
iAL PATENT has been

applied for con-
cerning a war invention
relating to shells. The
device concerns the pro-
duction of cup -like metal
articles such as the hollow
and usually tapering ends
of shells and bomb cases.

The primary object of
this invention is to make
these articles with the
aid of press tools from
starting materials of
light section. The re-
sulting product is of a
strength comparable with
that of the correspond-
ingly heavy section
articles hitherto pro-
duced by forging or
turning from rough cast-
ings.

In accordance with
the invention, the ends
of shells and bomb
cases are formed from

parts separately shaped by
are assembled and welded

structure
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The Dander of Dry Rot
Woodwork's Persistent .Parasite-Its Causes and Eradication

A portion of a wooden floorboard in an advanced stage of dry rot.
Note the cracks and ,fissures in the wood, and the dry, powdery

 nature of the timber. .

iflOVERNMENT scientists have
recently been drawing attention to

-'11 the hidden but nevertheless enormous
and widespread ravages in woodwork and
structural timbers of all types which are
brought about -by that persistent pest, the
fungus of dry rot.

It has been estimated that more than a
million pounds worth of damage since the
war began has been caused to the timbers
of empty and semi -ruined houses in this
country, and, in particular, to the timbers
of bomb -damaged buildings which, owing to
lack of adequate 'care and protection, have
been exposed more or less continually to
damp and humid conditions.

Quite apart from this type of damage,
however, there is to be considered the ever-
present year -by -year destruction which the
" disease " of dry rot works up and down our
land in buildings and structural edifices of
all varieties. This we may term the
" normal " damage, and it is over and above
this that the damage resulting from the
dry -rot infection of bombed buildings has
taken place.

A Malignant Destroyer.
Dry rot is a deadly enemy of woodwork,

its malignancy being all the more serious

Roof joists which have been rendered completely useless by dry rot.

in view of the insidiousness of its attacks.
The rot is a rapid destroyer of woodwork of
all kinds. Once in the grip of dry rot, there
is little hope for an infected area of timber
because the creeping tentacles of the rot
fungus penetrate into the wood cells
themselves, feeding upon their substance and
quickly weakening them beyond all hope of
regeneration.

It is commonly supposed that dry rot
attacks only unseasoned timber. This,
however, is a fallacy. The rot fungus, whilst
showing a preference, in many instances, for
such kinds of woodwork, will infest any
variety of timber, seasoned or unseasoned,
if it is given the right conditions under
which to act. Even the hardest of oak is
by no means immune from the fateful
fungus. All wood cells provide food for the
ever -advancing dry rot filanients, and hence
there is no wood which can be said to be
permanently immune from dry rot attack.

There are several species of fungus which
can give rise to the symptoms of 'dry rot
in woodwork, but by far the commonest
and most universal of these is the fungus
to which is given the scientific name,
Merulius /act-ix:mans. We shall see the
implication of this
name later.

The havoc of dry rot. Showing a room floor completely disintegrated
by dry rot infestation, the white fungus of the rot thickly covering

the floor joists.

Fungoidal Filaments
Like all fungi, the dry rot fungus can be

propagated by means of its own " spores,"
or microscopic seeds, or by means of its
fine, white, creeping filaments. Sometimes,
in the workshop, dry rot infected woodwork
is cut through with a saw and the inner
filaments of the fungus are scattered on to
fresh woodwork, the result being that the
latter may become infected. The spores
and the filaments of the dry rot fungus are
also blown about by air currents, carried
from place to place on the soles and heels
of our footwear and by deVious other means,
so that, considering all factors together, it
is an exceedingly simple matter for an area
of new woodwork to pick up dry rot infec-
tion, provided always that it is exposed to
the right conditions.

The term " dry rot " has probably been
applied to this infection of woodwork - in
view of the fact that the fungus causes
the wood to fall into the state of a dry,
crumbly powder. Actually, however, the
fungus is anything but a lover of dryness.
Indeed, it cannot make any headway in
timber which is perfectly dry. Nor, on the
other hand', can it succeed in timber Which

A perfect example of the pancake -like "flower" of the .dry rot
fungus. In this example, filaments of the fungus have actually
penetrated the mortar of the brick wall from infected woodwork
behind and have given rise to the mature "flower " firm of the
fungus, which, from its convoluted surfaces, scatters .countless

millions of seeds.
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A colony of thy rot _fungus filaments protrminte from a decayed
twig. (Magnified view.)

is really wet. In order to flourish, the dry
rot fungus must have timber and surround-
ings which have a certain optimum amount
of moisture, neither too much nor too little.
That is why the fungus does not attack
deep -mine props which are surrounded by
dry, warm atmospheres, and that, also, is
why the dry rot fungus does thrive
exceedingly well in the timbers of houses,
and particularly in cellars, where the
atmosphere is humid and not too cold.

Under the attack of dry rot, woodwork
cf all kinds rapidly loses its nature. It
becomes dry and crumbly, weaker, more
brittle and less resilient. It also becomes
lighter in weight. At a fairly advanced stage
of the attack, the wood gives rise to a
muffled, " dead " sound when it is struck.
At this stage, the wood begins to show
fissures and cracks, which grow in depth and
in extent as the ravages of the fungus
proceed. Usually these cracks align them-
selves at right angles to the grain of the
wood and they give to the infected timber
a very characteristic appearance. At this
stage, too, the wood emits a peculiar earthy
smelt which is also characteristic of the
fungoid attack.

The dry rot fungus belongs to the same
fungoid ,family as the common mushrooms
and toadstools. Indeed, given the right
conditions of growth, this enemy of wood-
work will itself actually develop a sort of
mushroom -like flower, which may be seen at
times flourishing in the cellars and basement
passages of badly dry rot -infected houses.
These dry rot " flowers " sometimes attain
the size of a dinner plate, and, like the latter,
are flat and round. They are yellowish,
orange and purple in colour, and their flat
outer surfaces are deeply convoluted or, in
other words, crinkled.

Weeping Fungus
Growing on the

ceilings of cellars,
these dry rot
"flowers " scatter countless millions of
dry rot " spores or seeds which fall to
the floor of the cellar as a brown dust. The
fungus " flowers " also slowly drip drops of
a yellowish -red fluid (consisting mostly of
water abstracted from the woodwork of their
surroundings) which give them a very
striking and a somewhat ghastly appearance.
Hence the name of the fungus, Lachrymans
(from the Latin, " lacrymo," " I weep ") as
if the flower of the fungus were weeping
with regret for the damage it has caused.

The filaments of the fungus are the parts
which do the damage to woodwork.
Technically, they are termed hyphae (the
names a Greek one, signifying the strands
of a web), and, through the microscope,
they are seen to comprise very fine, jointed
tubes which are more or less full of fluid.
These penetrate the wood and they tunnel
themselves through the wood cells, feeding
as they go, gathering strength and energy,
and not infrequently branching into side
filaments which, before long, fill the wood
completely.

On the outside of the affected wood, these
hyphae or filaments flourish in a less
organised condition. They usually cluster
themselves together, forming white, woolly
areas on the surface of the timber, not unlike
large masses of fresh cobwebs in appearance.

These dry rot filaments growing on the
surface of infected woodwork possess almost
a strange intelligence of their own, for they
often protrude themselves outward from
the ends of beams and joists which they have
infected and actually creep over the surface
of bricks and other non -wooden structural

Chemically impregnating rope
previous to its use in a damp
situation. Woodwork and
sandbags may be treated
similarly, as described in this

article. (Left.)

A thy rot affected plank. It powders up at the slightest touch of a
scraping tool.

bodies in order to reach a wooden member
some distance away. Having thus arrived
at the latter, they rapidly penetrate it, and,
again extrude themselves across non -wooden
surfaces in search of other wooden members.

Furthermore, if these wandering filaments
happen to meet with an area of woodwork
which is normally in surroundings which are
too dry to give sustenance to the creeping
fungus, the deadly and malignant filaments
will quickly suck moisture from the damp
areas of their first origin and growth and will
convey it through themselves to the dry areas
of woodwork, the result being that the latter
areas at once become damp and so provide
a fertile ground for the further progress of
the Tungus.

Dry rot fungus, or, rather, its glistening
white hyphae or filaments will commonly
pedetrate through the mortar of brick walls
in order to reach woodwork on the opposite
sides of the walls.

Such is the dry rot enemy of woodwork.
Cold does not kill the fungus, nor, for that
matter, does an absence of moisture, for
woodwork infected by the filaments of the
fungus has been carefully dried and kept
for months, after which time it has again
been exposed to moist conditions, whereupon
the fungus filaments have promptly
continued their development.

The fungus filaments are, however,
definitely killed by heat, any temperature
exceeding 5o degrees centigrade sufficing for
this purpose. For dealing. with surface
filaments, therefore, a painter's blowlamp
can destroy a great deal of this infection.

The " spores," or seeds, of
the dry rot fungus. Very
highly magnified. Each of
these minute bodies is capable
of infecting a large area of
woodwork and of destroying

it. (Right.)
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Eliminating the Rot
Generally speaking, dry rot eradication is

a task calling for radical measures. It is
utterly useless to deal with the trouble
merely by cutting out the infected area of
woodwork and by replacing it with fresh
timber, for, after a while (and, usually, with
great rapidity) the fresh timber will become
infected and it will go precisely the same
way as the cut-out portion.

The man who hopes to eradicate perma-
mentiy any attack of dry rot must start from
the standpoint of the certain fact that this
insidious fungus cannot gain a hold upon
any woodwork which is well aired, that is to
say, which is exposed to free air currents.
True it is, as previously mentioned, that dry
rot filaments can-and do-actually convey
their required water from wet timbers ...to
dry timbers, but, obviously, when setting
about the elimination of the rot the investiga-
tor will naturally endeavour to see that all
sources of dampness in the woodwork are
done away with.

If dry_ rot has appeared in any house
structure, the only radical measures for its
treatment are to investigate the cause of the
prevailing dampness and to eliminate such
dampness : and, secondly, to replace all the
infected timber with sound, new stuff, care
being taken at once to burn the damaged
woodwork.

No hard and fast rules can be enumerated
for dealing with damp conditions in houses.
It is obvious, in such instances, that con-
sideration must be given to the effectiveness
of dampcourses and to the possibility of
hidden water leakages, defective drainage
systems, and so forth. Care must be taken

NEWNES PRACTICAL MECHANICS

tp see that there is no unwanted condensation
of water in the neighbourhood of structural
timbers. Roofings must be good and leak-
ProOf. Window casements must be inspected
to see that they do not allow rain water, to
collect 'under them. Above all things,
4iructural timbers of all varieties and forms
must, for their well-being and preservation,
be placed in surroundings in which an ample
amount of air currents are able to impinge
on them

Although the dry rot fungus needs oxygen
for its development and is killed by exposure
to carbonic acid gas (carbon dioxide), the
fungus will not develop in a wood which
is well exposed to air currents for the
reason that such air circulations remove from
the wood any accumulations of dampness
which would otherwise form a fertile field for
the inroads of the fungoidal pest. All
attempts, therefore, at eliminating dry rot
attacks must necessarily begin by improving
the air circulation around the areas of
woodwork which have been or which are
likely to be infected.

Objection to Oilcloth
In a damp house, it is not advisable to

lay oilcloth or linoleum on a ground floor,
since this covering will often effectively seal
off the upper sides of the wooden floorboards
from effective contact with the air. The
lino covering will thereby hold down the
dampness and will pi -aide truly excellent
conditions for the flourishing of dry rot
filaments

Treatment of woodwork with antiseptics
and fungicides is valuable, but only in
conjunction with the removal of infected

27

timber and du, attention to the airiness of
the woodwork surroundings.

Creosote is the best and the cheapest of
these chemical materials which kill the dry
rot organism. Dinitrophenol is another
material which has been used effectively, but
in wartime it is ordinarily unobtainable.

Copper sulphate, zinc chloride and sodium
fluoride are other saline substances which
can be dissolved in water to make up
solutions for spraying purposes. Usually,
however, these solutions lack sufficient power
of penetration into healthy wood, although
they are able to penetrate deeply into dry
rot affected woodwork.
B.S.S. Creosote

For most fungicidal purposes in connection
with dry rot eradication, ordinary creosote is
the best material to Use. It should not be
the black, tarry material which is often
passed off as creosote. The " British
Standard Specification " (B.S.S.) creosote
should be demanded, this being a much
cleaner material altogether.

The objections to creosote for the above
purpose are to be seen in its odour and its
staining power. Usually, the latter effect
is of no consequence, whilst the powerful,
sometimes pungent smell of the liquid is
fairly rapidly dissipated within the space of
a day or two.

. It is, indeed, a wise plan to brush light
creosote over all areas, wooden, brick, or
of other materials, to which it is suspected
that the long white fungoidal filaments of
dry rot may have had access, for creosote is
a penetrating material and its presence spells
death to any parasitic fungus with which
it may eventually come into contact.

A Simplifiec Clock Mechanism
A Driving Arrangement for Use in Synchronous or Pendulum Clocks

THIS simple arrangement can be used
with advantage between the spindle

that revolves once per minute and that which
revolves once per hour in synchronous or
pendulum electric clocks and between the
spindle in a synchronous clock that revolves
once every second or second and a half.

Fig. r shows the arrangement in detail,
and Fig. 2 an alternative way for the drive
to the spindle carrying the seconds hand.

Referring to Fig. r.
The seconds spindle is shown at r, and

the wheel at 2. 3 is the cam which is
snail -shaped. 4 is a lever pivoted at 5.
Pivoted to 4 is the pawl 7, resting on stop 8.
The spindle for the minute hand is shown
at 9 and the wheel at to. The retaining
rollers r 1 and 13 and springs 12 and 14.
6 is a spring adjusted to give a slight
pressure, on to lever 4.

The snail 3 is fixed to the spindle, but
if a roller is used at 4A to rest on the
snail instead of the actual lever, the snail
is loosely mounted and is carried round by
a pin on wheel 2, shown in hole drilled
in 3 at A3. It will be found in practice

when the tip of the snail reaches the

15

yt
C

Fig. 2.-Alter-
native drive for
the seconds hand

spindle.

By C. T. DRUMMOND

curvature of the roller the snail will move
forward without carrying the wheel  and
spindle with it. As soon as the wheel is
further rotated the snail will regain its
original position owing to the roller resting
against the snail.
-The pawl 7 can be made to strike the

wheel to, and be so shaped that it acts as a

Fig. r.-Derails of the mechanism described
in the text.

locking device, preventing the wheel to
moving more than one tooth forward
movement of lever 4.

It will be understood that the seconds
hand is settable using this arrangement, and
the minute hand settable in either direction
without the use of the usual tension spring.

An added advantage with synchronous
clocks is that the seconds hand -moves as
in ordinary clockwork, and the fact that the
hand cannot go backwards since that will
go forward whichever way the rotor goes.

Referring to Fig. 2, it will be understood
that 15 is the pusher mounted to pivot 16
on wheel 17, that is in turn mounted to
one of the revolving spindles in a
synchronous clock.

If the arrangement as shown in Fig.
is used in a synchronous clock between the
spindle revolving at, say, once per second
to that which revolves once per minute the
cam 3 should be fixed to the spindle and
be eccentric in shape. In this case spring 6
will have to be adjusted to give slightly more
pressure on the lever 4.

WORKSHOP CALCULATIONS I

TABLES AND FORMULAE
2nd Edition

by F. J. OAMM
A handbook dealing with methods of.ealculation,
solution to workshop problems, and the rules and
formulae necessary in various workshop processes.
It contains all the information a mechanic normally

requires.
From all booksellers, 6/- net
by post 6/6 from the publisher,

GEORGE NEVVNES, LTD. (Book Dept.),
Tower House, Southampton Street, 'k.C.2.
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IT'S A SMALL WORLD!
A Model that Took Fifteen Years to Build

EVERY year in pre-war days there was
a most popular exhibition held at the
Horticultural Hall, in London, organ-

ised by Mr. Percival Marshall, of the
Model Engineer. As readers will remember,
it was an exhibition of amateur work of every

description-models both working and
static, and there was also a splendid display
by the various professional model manufac-
turers and allied trades. It was, in fact, the
annual " Mecca " of model enthusiasts.

At each exhibition there was usually one
model looked upon as the " feature," and
I have no doubt the model I am going to
describe in this article would have been the
outstanding exhibit of the 1939 exhibition,
which unfortunately had to be abandoned
owing to the outbreak of war.

The model represents a mill standing until
recently on the Sprowston Road, Norwich,
and I have the permission of the model7
maker, Mr. H. 0. Clark, of Norwich, to
publish photographs and give a full descrip-
tion of the work in it, which was done over
a period of 15 years. Commenced on June
21, 1924, it was completed in midsummer,
1939, but work was not continuous as time
had to be found for sundry small contribu-
tions to the M.E. and other shows. The
model is tin. to 'ft. absolutely to scale,
including cracks and mistakes, and all
measurements were made on the spot, from
which a scale drawing was made of every
detail. The mill was destroyed by fire in
May, 1934, only a few days before repara-
tions were to be started from a fund raised
by Mr. Clark and his friends. Some parts
were not measured-for example, the sack
hoist-before its destruction by fire, but the
debris and photos gave sufficient information.

Mr. Clark tells me this is the mill shown
on Crome's painting in the National Gallery,
but without the tail fan, round house and
patent sails, which were more recent addi-
tions. In Crome's day the mill had an open
sub -structure, plain tail pole and common
cloth sails.

By " MOTILUS"
These are four in number, Cubitts patent,

with a  total of 192 moving vanes operated
by a cross and a clothing rod running

Fig. 1. - (left)
Front view of true -
to -scale model of
post windmill-
scale sin. to qt.,
i.e., it szth full-

size.

Fig. 2. - (right)
View showing the
model windmill in

section.

through the centre of the windshaft. The
sailframes are double - sided, and each
sailframe, with its 48 vanes, is a separate
unit bolted to the stocks. Each pair of sail -
frames, together with its stock, is further
reinforced by two oak clamping plates
outside the box end of the windshaft.

The windshaft is a casting in gunmetal
with a hole bored right through. The box
end, which carried the sail, had to be made
a separate piece for reasons of portability.
The thrust at the tail end is a separate
coupling piece spigoted and bolted to the

Fig. 3. -
Close-up of
the sails of
the windmill.

main shaft. The windshaft is supported by
a half brass (heck bearing) at the head, and
a combined thrust and journal box at the tail.

The head wheel is of the clasp -arm

pattern in oak, staked on to squares on the-
windshaft by 1.2 pairs of folding wedges.
The 93 teeth in the face of the wheel are
of lancewood, mortised right through and
secured by lynch pins at the back. The
wheel rim is trued to receive the brake band,
made in eight segments of lancewood,
connected by pairs of metal straps let in
flush. The brake lever extends almost the
length of the mill house, and is over -
weighted so as to be always " on." It is
worked from the lowest floor by a rope and
triple block.
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Top Floor
The top or dust floor contains the sack

hoist and belt transmission gear for 'the
bolter. This shaft is driven by a 25 -tooth
wheel engaging in the head wheel teeth. On
the same shaft is a belt pulley driving down-
wards a counter shaft on the floor below.
This top floor is covered by a Gothic roof
of bent ash rafters with a nine -light window.
This floor has three corn hoppers and
removable covers over the windshaft. There
is also a large meal bin running the full
width of the mill.

Intermediate Floor
The intermediate (or stone) floor has two

fixed single lights in front, and at each side
a six -light opening casement with setoffs.
The wallower which engages with the head
wheel is a bevel metal wheel with 31 teeth,
fixed to a square at the end of the vertical
main shaft. In the head are two pairs of
stones under -driven and enclosed in portable
cases (vats) of lancewood, with damsels of
metal-bearer frames-shoes-hoppers and
canvas stockings to grain hoppers overhead.
A cutoff slide regulates the flow of grain and
is adjusted by a hand rope below. A similar
hand rope adjusts the inclination of the shoe
and is also operated from below. In the
tail of the mill is a third pair of stones left
dismantled- for redressing. Tools are shown
for this process, namely, a folded sack for
arm rest, mill drift or holder for the bills,
a selection of bills, a boxwood straight -edge
and a steel proof in case for trueing the
straight -edge. The stones are made of steel
properly furrowed and with the working
faces hardened and ground. Steel was
adopted, as no stone, marble or concrete' has
sufficient weight, neither would they retain
the edge for any length of time.

On the right side of the mill, just below
the sprattle beam, is a counter carrying two
pulleys of wood, one driving the flour bolter
and the other taking the drive from the hoist
shaft. The supply of meal to the bolter is
from a hopper, thence to a chute to the
underside of the bolter reel. The chute has
a shaking action by a four-part cam, and
the meal supply is regulated by a metal slide
on the hopper. The main inspection door

on the front of the bolter has
been glazed to expose the
working.

Lowest Floor
In the head of the mill are

two, meal bins with inclined meal
shoots with hinged traps from
the stones above. The lower end
of the main vertical shaft runs
in an adjustable foot step
bearing box bolted to an oak
beam. The main spur wheel
has 84' teeth, machine cut from
solid metal, and drives two
mortised pinions (stone nuts),
each with 26 lancewood teeth.
These fit on to the two stone
spindles or quants.

Lightering Gear
This differs slightly with all

three pairs of stones, but is in
each case linked to governors,
which decrease the gap between
the stones as the speed increases.

Mill Body
Made of oak throughout. The

crown tree has a concealed gear-
box containing a pair of 2: I bevel

Fig. 4.-Close-up of the body of the
windmill showing all the fine details
which the maker, Mr. H. 0. Clark,

has incorporated in the model.

Fig. 6.-The details of the tail vane.

Fig. 5.-
'ome of the

little items
which are
included in

'the mill.

wheels for the auxiliary running gear.

Round House and Other Details
The outer wall is a cylinder of wood built

up in segments, and the longitudinal and
vertical indents are formed on inner and
outer surfaces to simulate brickwork. Out-
side the mortar joints are white and the
brick surfaces red, inside the whole simulates
whitewashed unplastered brickwork.

The main post-first i6 -sided, then eight -
sided, then square, is of oak, drilled through-
out its length for the auxiliary driving shaft.
The middle part is cracked and bonded as
on the original. At the lower floor level
the post has a ball -bearing containing 52
3/16in. balls. In the original this bearing
has 2fin. balls of rough cast iron and is
considered one of the earliest applications
of the ball bearing. The round -house floor
is reinforced concrete, and the upper floor
contains four hatches for sack hoist, also a
,wagon loading hatch with hinged door, a
dead light with iron doors and hinged storm
cover. The ground floor has two doors with
hinges and locking bars.

The tail ladder has treads of oak, patched
and- plated as on the original. The tail
vane has six blades mounted on a square
axle, running in plummer blocks on top of
the carriage posts. The fan shaft has 'a
reducing bevel gear on top of a vertical shaft
with a muff coupling and bevel gear at' the
base. This drives a horizontal shaft 'with

. reversing 'gear midway to bevel gears on
the carriage wheels, and at platform level
is a bevel wheel with sliding pinion for
hand operation.

The outside of the mill body has a roof
of weatherboarding, the left side and half
the round house being left open to show
the interior. The mill is mounted on a stout
mahogany frame with four access doors to'
the driving gear. This is all contained in
the wood base and 'comprises a h.p.
Universal motor bolted to a counter shaft
with a jockey pulley. The counter shaft has
a hand gear at one end for slow motion,
at the other end a 4: t bevel gear on the
vertical shaft passing through the post.

Mr. Clark mentions that, although
described as a working model, this is not
quite correct. Grinding grain requires
weight in the stones, thus the actual stones
weigh 2,600lb. 'each ; in the model they
are a mere r Zlb. It would be a working
model if wheat grains were reduced In pro-
portion, but unfortunately this is not the
case! Personally I call it an outstanding
piece' of work, whether viewed as an exhibi-
tion model or as a mechanical model, and
I hope it will grace many model exhibitions
after the war.

S
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epaiVrin

EFORE the assembly of the escapement
, is undertaken it is necessary that the

principle on which it works should
be understood. In the first place it is
double -acting --it performs two functions-
one to hold up the train so that it does not
run dow a faster than the regulated speed,
no' faster than the balance wheel will let it,
in fact, and two, to keep the balance wheel
moving. For this purpose the teeth of the
'scape wheel (or in some models, the pallets)
have two bearing surfaces each (see Fig. 1)

a

c 4
a
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Alarm Clocks -5
Principles of the Escapement

By G. F. LEECHMAN

(Continued from page 414, September issue.)

dimensions and composition of the hair-
spring itself, the whole being designed to
give so many vibrations per minute (usually
96, to8 or 120). When the lever is put into
place correctly and the mainspring partly
wound up pressure is imposed on the 'scape
wheel to make it turn ; if one of the pallets
happens to he bearing on the impulse surface
..the 'scape wheel will push past it, shoulder-
ing the pallet out of the way so to speak,
and in so doing will cause the fork at the
other end of the lever to give the ruby pin

Fig. 1.-Details of escape wheels and pallets.
a-Detent surfaces. b-Impulse surfaces. c-pin pallets.

A-Usual type of escape wheel ,
with pin pallets.qrt- B-Inferior type of pallets.

r C-Superior type of pallets.
D-Escape wheel for pallets of8 , types B and C.

one surface to effect the stopping of the
wheel from turning, thus holding up the
whole train; and an adjacent one to push
the pallet over when the stop is released
and the wheel is permitted to turn. As it
turns it forces the pallet outwards from the
centre of the 'scape wheel, this being accom-
plished by arranging the impulse surface at
a small angle with the circumference of the
'scape wheel, so that it acts as a sort of
wedge forcing its way past. The other, the
detention or detent surface, is made radial
to the 'scape wheel so that while the pallet
is keeping this part in contact the stoppage
of the wheel is complete. The pallets are
mounted on a piece known as the lever, at
the other end of which is a fork ; the whole
turns back and forth on its staff, so that
the lever is moved to right and left as first
one pallet and then the other is pushed
outward by the wedge -like action of the
'scape wheel. As the fork moves it actuates
the small pin on the balance wheel which
has already been referred to when talking
of the hair -spring, driving this pin first to
one side and then to the other, which has
the effect of swinging the balance wheel
alternately clockwise and anti -clockwise.
If it had no hair -spring (or the hair -spring
were not attached by its outer end to the
framework of the clock) it would not return,
but the hair -spring keeps trying to regain
its normal position and in doing so turns
the balance wheel back as well. The normal
position is such that the pin (or impulse pin
as it is termed in the trade) lies on
the line joining the centre of the balance
staff with the centre of the lever staff
(see Fig. 2). If the balance wheel is
put in place and the hair -spring pinned in
as it should be' it will take up this position
and on being swung will return to it after
vibrating from side to side at a fixed speed.
This speed depends upon the weight of the
balance wheel and staff, etc. (including the
hair -spring) and also upon the length, other

O

an impulse so that the balance wheel is
driven to one side. Owing to the elasticity
of the hair -spring, the balance wheel, of
course, carries on under its " moment of
inertia," so that the ruby pin comes away
from the fork and travels round to the other
side of the balance staff. Meanwhile, the
other pallet pin has been steadily holding
up the 'scape wheel from turning, since
when the first pallet was pushed out the
other had to move inwards and thus made
contact with the detent surface of the next
'scape wheel tooth, restraining it and keeping
it waiting until the balance wheel in return-
ing will replace the ruby pin in the fork of the
lever and carry the lever back to the central
position ; but now the lever, in moving
partly over, has moved the pallet so that the
pressure is no longer on the detent surface
but is on the impulse surface ; so that the
'scape wheel is no longer detained and
moves, giving the pallet an impulse as before.
This impulse the lever fork transfers to the
ruby pin so that the balance wheel is im-

*pelled forward, that is, the motion it already
has, by means of which it returned the
lever to the normal position, is now increased
by the lever pushing it on in the same
direction so that it travels on while the
other pallet now holds the 'scape wheel
waiting for the balance to return. Obviously
the length of time it has to wait depends on
the hair -spring and it can be adjusted by
pinning the hair -spring in so that its effective
length is correct and the clock will not go
too fast or too slow. Regularity is thus
ensured, since the hair - spring always
vibrates in exactly the same time whether
it swings through a large arc or a small
one-in this alone it resembles the
pendulum. The double acting principle
should now be obvious : The lever fork
under the control of the pallets first pushes
the balance wheel one way, then waits for
it to return, then pushes it the other way
and then watt again. Bearing these points

in mind it will be easy to assemble the
escapement correctly.

Assembling Balance Wheel
The next piece to be put in place after

the 'scape wheel is the balance wheel in
order that it may be adjusted exactly to
the normal position already referred to and
it is not so easy to do this if the lever is
already in place. The points of the balance
staff will have been cleaned by soaking in
the cleansing fluid and the subsequent
.polishing with pith

'
they should, of course,

be needle sharp, if they are blunted they
must be turned up in the lathe, the hair-
spring having been removed after marking
on the rim of the balance wheel exactly
where the end of the hair -spring is to come
when ;t is put back. Remove the hair -spring
by holding the balance staff (not too
strongly) in the vice, taking care not to
damage the impulse pin, while the hair -spring
must, of course, be uppermost. Place the
tips of the small pliers under the collet (i.e.,
little collar of brass) of the hair -spring, taking
care that nothing slips or irrepairable damage
may be done. If the collet seems too loose
on the staff it may be tightened by carefully
closing it a little. It is easy to break the
balance staff by exerting undue pressure, so
take great care and treat it gently. When
the points of the staff have been made " like
new," replace the hair -spring, having the
end pointing the same way as it was before
-it is easy to put it on backwards, so make
sure by means of a suitable mark. It is also
necessary that the hair -spring end should
be exactly where it was originally or else,
to get the pin in the normal position, the
hair -spring will have to be pinned in longer
or shorter than it should be, which would
make the time keeping of the clock wrong.
It is possible to turn the collet of the hair-
spring on the staff after it is in position
in its bearings, by inserting a fine screw-
driver in the slit, or else by holding the
collet in a fine pair of pliers while the rim
of the wheel is gently but firmly turned the
required amount, but in any case it is a
dangerous operation in which a slip may
be fatal. If a new balance staff has to be
made have it a shade longer than the old
one in order to allow a little for subsequent
wear and polishing and also for wear in the
bearings or sockets it runs in. These sockets
must be well cleaned out with peg wood,
and if they are badly worn they must be
shaped up again inside and repolished or the
clock will not run satisfactorily. The best
way to polish them inside is to put a suitably
shaped piece of wood in the drill and load
the pointed end with coarse brass polish ;
holding the small socket in the vice, it should
be worked at until a good polish is obtained ;
the effect of well polished balance points
and bearings is very considerable and often
overlooked. Take care that these screw
sockets, when assembled, are sufficiently
loose not to press on the sharp points of
the balance wheel either before or when
the plates of the clock are screwed down
tight ; there should be quite enough " end
shake " (longitudinal play) in all wheels to
be plainly felt, perhaps '/:;? in. for the
balance wheel is not too much so long as
there is only a small amount of " side shake "
(that is free movement sideways) ; too much
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would interfere with the action of the fork
on the impulse pin, as well as wear away the
points of the balance staff very quickly ;
they and the sockets should be oiled and
then the oil cleaned away again so as to
leave a sort of greasy effect only ; this also
applies to the impulse pin, and oil must on
no account be allowed to spread over the
hair -spring ; if the latter is very rusty and
a new one cannot be obtained, it might be
permissible to put a little oil on to prevent
further damage from the rust, but all excess
must be carefully removed by means of a
piece of pith.

The Hair -spring and Regulator
The hair -spring may pow be pinned into

place-according to where the mark was
made when first taking the clock down. Pass
the ends through the pins of the regulator
(cleaned and straightened up, if necessary)
and then through the hole in the lug in the
plate. The pin is then placed very loosely
in the hole and one finger kept on the rim
of the balance wheel to hold it so that the
ruby, pin is exactly in the normal position ;
the hair -spring is then gently adjusted until
it is correctly in position so that it lies flat
and tidy with the impulse pin exactly in line
between the balance staff and where the
lever staff will come. When this is correct,
press the pin quite firmly, taking care that
no slip occurs to damage the hair -spring ;
at the same time, under certain circum-
stances, it is quite possible to press the pin
in' so hard that the hair -spring may be
accidentally severed. The next step is to
gently and slowly test the regulator, a
sudden movement may bend the spring
badly as it may not slide freely between
the pins if they are not far enough apart ;
they must not be too loose, however, or they
will not restrict the hair -spring enough to
be effective. They are designed to make
the working length of the hair -spring
adjustable and should control it as firmly
as convenient without any risk of its getting
jammed between them. The curve of the
hair -spring near them should be smooth
and nearly an arc of the circle centered
where the regulator is centred and of the
same radius ; it should not be necessary to
bend the hair -spring to obtain this curve,
but if it is, note that doing so may move
the impulse pin to one side or other of the
normal, position, this error will then require
further correction by repinning the end of
the hair -spring. At the same time, do not
move the hair -spring much-a difference
of 1ein. may put the clock wrong by ten
minutes a day. If the hair -spring will not
readily lie fiat, probably either the pin or
the hole or the spring is not smooth and
needs touching up, otherwise a slight turn
of the pin in the hole may improve matters.
If the collet is the right distance down the
balance staff the hair -spring should lie flat
readily without coming into contact  with
any part of the movement-particularly the
inner side of the lug or else the fourth
wheel. ,Jf it does touch use the fine tweezers
carefully and bend it until it is right, and
it must also be ensured that the extreme
end of the hair -spring cannot interfere with
any of the train wheels. The spring is fairly
tough and will not break if hindled
reasonably. The regulator itself is Mually
held by one of the balance staff bearing
sockets, and if this is screwed too tight it
will not be possible to move the indicating
arm over smoothly, so that the other bearing
screw should be used to adjust the balance
staff for end shake, while that one near the
regulator should be set to hold it -.so that
it moves smoothly and not at all tight.
It is generally arranged that the total effect
of the regulator should cover an extreme

range of fifteen to twenty minutes a day,
the effect of the pins being much less than
is obtained by pinning the end ,of the hair-
spring in a slightly different place ; it is
best, however, if the clock will keep fairly
good time when the regulator is near its
central position as shown by the indicator
control arm. Frequently marks are stamped
on the back of the case supposed to indicate
one minute per day per mark, but they are
not reliable in general, and, in any case, an
alarm clock is not designed to be an accurate
timekeeper, its true function is actually only
to awake the sleeper at, approximately, the
required hour, and if it varies two or three
minutes irregularly from day to day, there is
really little just cause for complaint.

The Lever
The balance wheel and hair -spring having

been correctly assembled, the lever may now
be taken in hand. It should be taken from
the benzine and thoroughly cleaned with
pith, particular attention being paid to the
pivots, pallets and inside of the fork. Most
alarm clocks have pin pallets, that is the
pallets consist of two hardened steel pins
mounted' upright in a brass base, but some
makes have hardened steel pallets of a
different pattern based on what is known
as the anchor escapement (see Fig. 1, two

Fig. 2.-Usual layout of lever and balance of
straight-line escapement.

X-Ruby pin.
Y-Centre of balance wheel B.
Z-Centre of lever C.

types of pallets and 'scape wheel teeth), it
will be noticed that Where pin pallets are
adapted the 'scape wheel teeth provide the
detent and impulse surfaces, but with the
other escapement the teeth are pointed and
the points bear against the detent and
impulse faces on the pallets ; the principle,
however is much the same and need not
cause any anxiety. If the pallets are badly
worn it may be possible to slide the brass
base piece a very little way along its staff'
so that they may make contact in a different
place, but care must be taken not to alter
the setting of the relative angle between the
teeth and the other end of the lever, as
already explained. This is not so likely to
happen if there are pin pallets mounted in
the same base which forms a continuation
of the fork ; but if the pallets consist of,
or are mounted on, a separate piece, the
adjustment may easily be upset. Broken or
damaged pallet pins having already been
dealt with, it only remains to put the lever
in place, and this is done by unscrewing
the two nuts and gently separating the plates
without .opening them so far as to permit
the 'sew:: wheel to fall out. It is quite
likely that the balance wheel will come
out, but this is of no consequence so long
as no damage occurs to the hair -spring ;
indeed it is better that the balance wheel
should come out for then not only have
we more room to get the lever into place
comfortably without straining the pallets
or getting them inside the 'scape, but also
it is much easier to get the roller into the
fork without having to manipulate both
ends of the lever at once ; so long as the
balance wheel is kept quite close to its
proper position no damage will normally
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occur to the hair -spring. Taking the lever
staff in the small pliers, Hold it firmly and
put the pivot furthest away from the pallets
into its pivot hole first, then gently guide
the other pivot into the other pivot hole and
slightly close the plates, then . take the
balance wheel in the tweezers and put it
back in position with the impulse pin in the
fork of the lever. Further close the plates,
making sure that all the staffs have adequate
end shake, and be careful not to screw
down tight if anything is out of position.
One other piece that may require assembly
now is a long lever sometimes fitted with
an intermittent alarm system, this will lie
near the balance wheel and should present
little difficulty in reassembling. The lever
being in position and all nuts screwed up
tight, it should be ascertained that the pallets
enter the correct depth into the 'scave wheel ;
it is obvious from what has been.said about
the theory of the escapement that one
function of the pallets is to hold up the
'scape wheel by resting on the detent surface,
but it is only required to catch the surface
definitely and no more ; therefore, examine
carefully how deep into the 'scape wheel
the pallets go at every tooth, if they have not
been bent it may be assumed that they are
probably correct, not shallow enough to
let the 'scape wheel slip round several teeth
at a time and not deep enough to cause an
unnecessary friction when the impulse pin is
trying to push the lever over in order to
release the tooth. If this definitely requires
adjusting most clocks have the pivot hole
for the lever or for the 'scape wheel in 'a
small lug (or sometimes two), that is one at

- each end of the staff, which may be . bent
so as to move the 'scape wheel and lever
relatively closer together or further apart so
that the pallet depth may be corrected, but
this is rather a delicate adjustment and
should not be undertaken merely for the
sake of experiment. Some alarm clocks are
fitted with what is termed a silent escape-
ment and this may be either of two types.
In some the " silence " is effected by making
the whole of the lever (with the exception
of the steal pin pallets) and the 'scape wheel
of a substance resembling bakelite or other
plastic, so that the metallic tick of the pallets
and of the steel pin in the work is avoided,
otherwise this system does not differ appreci-
ably from the usual type of escapement, and
as far as repairs are concerned, there is little
to be said, for that reason. If the pallets are
badly worn or broken they may be dealt
with on the same lines as already explained,
but if the 'scape wheel is badly damaged
there is probably little that can be done.
Should the arm of th.. lever, which is rather
fragile, be broken, it may be possible to
effect a temporary repair by joining the
two parts with strong adhesive,but it is not
advisable to add much weight by reinforcing
it in any way unless with a very light strip
of metal over the fracture, since binding it
with fine wire would upset the ,balance of
the piece. It should be pointed out that
any lever is always designed so that the
weight on each side of the staff is equal (in
many cases a balancing piece is stamped
out in on, with the.lever arm) therefore, if
any increase of weight is made at one side
it must be counterbalanced by a corre-
sponding addition to the other side. In
another silent design the whole arrangement
has been considerably varied, although the
principle remains the same. There is,
however, only one pallet, which is of the
pin type, and, one might almost say, two
escape wheels, although actually they are
both mounted on the same staff ; the inner
wheel is similar to the 'scape wheel usually
found.

(To be continued.)
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QUERIES 0.4
ENQUIRIES
A stamped addressed envelope, three penny
stamps, and the query coupon from the current
issue, which appears on back cover must be enclosed
with every letter containing a query. Every
query and drawing which is sent must bear the
name and address of the reader. Send your
queries to the Editor. PRACTICAL MECHANICS,
Geo. Newnes, Ltd., Tower House, Southampton

Street, Strand, London, W.C.2.

Dividing Apparatus for SmallLathe
THAVE a 3.!in, lathe and I would like to make a
A small dividing head for same. As dividing
by master gear in not accurate enough for my
purpose, I thought of using a go -teeth worm
wheel with single -start worm. Can you advise
me and give an address where I can purchase
the required gears ?-M. Cann (Hereford).
GOOD

results can be obtained front an accurately
drilled division plate fastened to the front gear

and locked by a spring peg. Circles of holes can be
made to suit a large number of spacings. For a worm
and wheel outfit there might not be enough space to
get in the wheel, but if there is you would need a
bracket bolted to the headstock to carry the spindle
of the division -plate, and this would have the usual
slotted arm and index -peg. The spindle is carried in
an eccentric sleeve to adjust for backlash, and also to
put into and out of mesh as required. Among lathe
makers, Henry MiMes, Ingleby Works, Bradford,
Yorks, is the most likely to supply the equipment.

Igniting Flash Powder
TAM interested in making an apparatus whereby
A photographic flash powder can be fired
electrically from a torch dry battery. Could
you kindly tell me what kind of fusing wire I would
need and also a rough idea of cost and, if possible,
where obtainable ? Is it possible to work this
apparatus with a wire simply getting red hot and
being usable again ? - J. L. Hammond (Bir-
mingham).
TT is very doubtful if you would be able to obtain
L sufficient current front torch batteries to ignite
the flash powder owing to the coanparatiVely high
internal resistance of the cells. You might try using
a twin cell battery of the cycle lamp type with about
3in. of 3o s.w.g. tin (not tinned copper) fuse wire
which you could no doubt obtain locally. If one
battery does not prove sufficient you could try using
two in parallel. It would not be practicable to use a
resistance wire to fire the powder by heating. You
would, of course, obtain very much better results with
an accumulator, which is capable of passing a very
heavy discharge current.

111agnesium from Sea Water
TUNDERSTAND that it is possible to obtain

magnesium from sea water. Could you inform
me how it is obtained, and how it could be carried
out on a small scale in the home laboratory ?
Would the magnesium obtained be fairly pure ?
-G. C. Hall (Penarth).
THE extraction of magnesium from sea water is a

process which, quite definitely-, calmer be carried
out'on a small scale, and it is useless for you to attempt
it. Such a process is worked in America. Tons of
sea water are treated daily by chemical means. The
small amounts of magnesium bromide and other
magnesium salts in the sea water are selectively con-
centrated. Bromine is extracted from them by
treatment with chlorine, after which the magnesium
liquors are further concentrated. Finally the magnesium
salt is fused and electrolysed, metallic magnesium being
liberated at the cathode. No books have yet been
published on this and analagous processes, which
latter are only a few years old.

Lacquer Paint : Plaster Casts
T

CARRY out ektensiee -repairs of dolls and
A toys, and in the course of such work am
constantly coming up against problems which
puzzle me. What kind of paint is used for painting
dolls ? It seems much harder when dry than the
enamel paint I have been using, and I notice
that it has a very tough, hard finish. Where
could a supply be obtained ?

In moulding new arms and legs I have been
using plaster of paris, but this cracks easily.
Is there any means of strengthening the plaster
of paris ? I know gum arabic is effective, but this
renders the mixture too slow for the mould.-
W. Bishop -Stephens (Truro).
ORDINARILY, a thin lacquer paint is used for doll -

making and other toy purposes, but we believe
that the supply of this paint has no* ceased. We
suggest, however, that you communicate on this point
with the Director of the Research Association of British

Paint, Colour and Varnish Manufacturers, Waldegrave
Road, Teddington, Middlesex, from which source
you will 'receive an authoritative reply as to whether
these toy paints are still being made. Alternatively,
you could communicate with Messrs. Cowan Brothers,
Colour Manufacturers, Stratford, London, E., who,
before the war, were greatly interested in toy paints.

(2) You can make your plaster cast much more
resilient in two ways, viz. :

(a) By dissolving gelatine in the water used for
slaking the plaster. Dissolve up to, say, 4 per cent.
of gelatine in. the water (calculated on the weight of the
water used).

(b) By incorporating some fibrous material with the
plaster. Asbestos fibre is useful for this job, since it
is light, cleanly and fireproof. Supplies of this material
may be obtained from Messrs. Turner Brothers, Ltd.,
Rochdale, Lancs.

Your method of moulding is quite good and effective.
You must, of course, see that the mould itself is well
lubricated in order to avoid the sticking of the plaster
casts to it.

We have not been able to trace a book on the moulding
of tough plaster such as you desire, but we suggest
that, in this connection, you write to either (or both)
Messrs. W. and G. Foyle, Ltd., t19-125, Charing Cross
Road, London, W.C.2, or Messrs. Wm. Bryce, Scientific
Booksellers, 54 and 54a, Lothian Street, 'Edinburgh,
requesting information regarding any works (English
or American) on moulded toy -making which they may
be able to procure.

You may, perhaps, be aware of the fact that the
manufacture of piaster -moulded toys is likely to stop
after the war, since the technology of plastics is now
making it possible to produce dolls and other toys
which are more or less completely unbreakable.

Polaroid Glass
CAN you give me some information about

polaroid glass or screens ?
Where could I obtain two small pieces about

4in. by gin. for experimental purposes ?-C. W.
Ridley (Burley -in -Wharfedale).

POLAROID
screens comprise a specially treated

gelatine film cemented between optical glass.
The gelatine film contains microscopic crystals of certain
organic compounds, which material has been so crystal-
lised that its crystal axes all lie in the one direction.
These screens are American -made, and we very much
doubt whether you could obtain new ones nowadays.
Your only hope of obtaining a polaroid screen is to
consult a dealer in photographic apparatus, such as
Messrs. Wallace Heaton, New Bond Street, London,
W.r. The screens are fairly expensive, and we think
that you would find that a 4in. by 4in. screen would

.cost several pounds.
In practical photography, polaroid screens are most

useful in cutting out unwanted reflections, which they
do most efficiently.

Fireproofing Cotton Fabric

T
SHALL be glad if you will answer me the

A. following query : What is the chemical
formula to use for making a piece of ordinary
cotton material fireproof ?-R. Peace (Hessle).
FIREPROOFING

is rather a relative term, it being
hardly possible to render an ordinary fabric

completely incombustible, provided that sufficient
heat is applied to it. It is, however, readily possible
to make fabrics flame proof, that is to sayal to render
them highly resistant to naked flames and other inflam-
matory influences. This can be effected merely by
soakingithe fabric or cloth for about six hours in any
of the Tollowing solutions and afterwards drying the
material without rinsing :

(t) Ammonium sulphate ..  2 lbs.
Ammonium chloride ..  4 lbs.
Water . 3 gals.

(2) Di -ammonium *phosphate a lb.
Ammonium chloride .. 2 lbs.
Water  al gals

(3) Boric acid .. a i lbs.
Borax
Water

a!, lbs.
3 gals.

(4) Sodium tungstate
Di -ammonium phosphate
Water . . . . . . : : 241 llgals.bb;

Formula No. 4 is, perhaps, the most efficient.

A Perfect Vacuum ! Earth's Heat
T SHALL be glad if you will give me some
A information on the following points :

a. Is it possible to create a perfect vacuum ? (It
has been said that this is impossible to get, let
alone to keep.)
' 2. How is it that the earth is warmer in summer
although the sun is farther away ? Also, how is
it that the warmth of the sun's rays decreases as
one approaches thc sun ?-E. W. Copas (Hayes).
QTRICTLY speaking, it is quite impossible to
" produce an entirely perfect vacuum, an absolute
state of nothingness, for when a high degree of vacuum
is obtained, traces of gases leak into the vacuous
space from the walls of the containing vessel, and it
has even been suggested that small amounts of air
molecules actually pass through the walls of the container
from the external atmosphere.

Although a perfect vacuum is an impossibility, very
high approximations of such a degree of vacuum are
possible by modern methods. The space above the
mercury level in a barometer tube at very low tem-
peratures constitutes a very high degree of vacuum.

(2) Winter and summer are due to the fact that the
earth's rotational axis does not stand perfectly upright
in the earth's orbit or path of travel round the sun.
One pole of this axis always leans about 23 degrees
towards the north of the heavens, whilst, of course,
the other pole leans as much to the south. Thus, when
the earth is on the north side of the sun, the earth's
north pole and its northern hemisphere, are turned
towards the sun, while the earth's southern regions
are turned away from the sun. It is, therefore, summer
in the earth's northern regions and winter in its southern
regions. Six months later, the position is reversed,
and it is summer in the south and winter in the north.

(3) The 9uestion of the apparent decrease in tem-
perature with increase in height above the earth's
surface is still a very vexed one, and it has not yet ,been
clearly and positively settled. It is true, of course, that,
up to certain limits, as we travel above the earth's
surface we find a fairly regular decrease in temperature,
despite the fact that we are approaching slightly nearer
the sun. This is explained by the fact that the air
receives most of its heat from the heated earth and that
the farther we travel from the earth's surface the colder
the air becomes.

Beyond a certain limit, of course, the temperature
must undergo a steady rise as we travel farther and
farther away from the earth's surface. It has been
proved that the sun's rays are intensely powerful in
the upper regions of the. air, but exactly at what height
above the earth's surface the temperature first becomes
steady with increasing height and afterwards begins to
rise is, as yet, not known with any certainty.

Fixing Pencil Drawings
DLEASE could you tell me of some method by
A which I can prevent the lead from rubbing
off lead -pencil drawings ? The drawings are ea
white paper, and, if possible, I wish to preserve
the whiteness of the paper.-John E. Castell
(Grove Hill).
TN order to.fix pencil drawings so that they will not
A rub off from paper, obtain an ounce of pure cooking
gelatine or isinglass from your local druggist or provision
dealer. Dissolve five parts (by weight) of this material
in 95 parts of warm water. A clear solution will result.
Saturate a clean sponge with this gelatine solution and
gently wipe it over the surface of the paper containing
the pencil drawing so that the whole paper surface is
moistened. Allow the paper to dry without heat,
and then finally iron the paper flat with a domestic
iron. It will be found that the gelatine will have
impregnated the pores of the paper and will have
permanently fixed the pencil drawings, rendering it
extremely difficult and almost impossible for it to be
rubbed off, even with a hard rubber. Provided that
the purest gelatine is obtained, the paper will not be
discoloured.

The gelatine solution wilt not keep for more than a
few days without going mouldy. Hence, only a small
amount of it should be made tip at a time.

Electric Motor for Model Loco
T HAVE" recently completed a model 0 gauge
A locomotive, which I contemplate running on
20 volts A.C. I have built a motor, the dimensions

THE P.M. LIST OF BLUEPRINTS
E. - -

The" PRACTICAL MECHANICS "S20 CAR The P.M. " PETREL " MODEL
(Designed by F. 1. CAMM), MONOPLANE

Ids. 6d. per set of four sheets.
Complete set, 5s.

"PRACTICAL MECHANICS" MASTER
The I-c.c. TWO-STROKE PETROL ENGINE

BATTERY CLOCK* Complete set, 5s.

Blueprints (2 sheets), 2s. STREAMLINED WAKEFIELD
MONOPLANE -4s.

The "PRACTICAL MECHANICS" OUT-
BOARD SPEEDBOAT LIGHTWEIGHT DURATION MODEL

-" , 7s. 6d. per set of three sheets. Full-sige blueprint, 2s.

A MODEL AUTOGIRO
P.M. TRAILER CARAVAN*

Complete set, i0S.6d.Full-size blueprint, Is.
27 SUPER -DURATION BIPLANE

The above blueprints. are obtainable, post free,
from Messrs. G. Neinies, Ltd., Tower Mouse,

13.

Full-size blueprint, Is. Strand, W.C.2.
r -L=

E--

An denotes that constructional details are vallele, free, with the blueprint.
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of which are the maximum permitted to fit inside
the main frames of the loco. My stumbling block
is the gauge of wire and the number of turns
that are necessary to get the maximum power
from the motor (tri-polar armature). I don't
mind if the current consumed runs up to 2.5
amps. providing I get that extra power as

to,
model is heavier than the average scale loco.
Is a reduction gearing of 16 :.I suitable to take up
the drive to I lin. wheels ?-W. McMaster
(Liverpool).
TT is not possible to estimate the amount of space
A allowable for the field windings, which will
obviously overhang the frame, and their size will be
limited by the amount of room required for the inside
bearing.

Small motors of this type are largely experimental,
and you might try winding the armature with 23 s.w.g.
wire, using as many turns as can be accommodated,
and using the same number of turns on each section
cf the armature. Enamelled wire will enable the
maximum amount of copper to be used. For the
series field winding you will require heavier wire, say
20 s.w.g., and again you will probably need as many
turns as can be fitted.

It is not possible to say if the proposed reduction
gearing of 16 : I ratio will be suitable from the informa-
tion given. Actually, an increased number of field
turns will cause the motor torque to be increased and
the speed to be reduced, and vice versa.

Rotary Converter
I UNDERSTAND there are three principal

methods of rectifying A.C. current-Westing-
house, valve and rotary converter.

Can you tell me if the rotary commutator
method is used ? This, I understand, consists
of a permanent magnet motor with either two,
four or eight poles to the armature running in
step with the 5o cycle supply. There are two slip
rings and a special type of commutator with alter-
nate dead and live bars. This acts as a rotary
C.O. switch.

I have thought of making one as I have a lot of
spare gear I could use, but am not quite certain
about the spacing of the combars. Must the
bushes be of a special width or rather thickness to
make a quick break ? They would have to be
mounted on a rocker to adjust to the neutral
point of break, otherwise sparking would be too
excessive. The motor merely serves as switch
rotor.-A. J. Wilkinson (Bordon).
THE methods of rectifying alternating current you

mention, namely by dry copper -oxide rectifier,
by thermionic valves, and by rotary converter, are
among the most commonly used; but by no means
comprehensive. The method you particularly refer
to is simply a rotating commutator driven by a synchron-
ous motor, and when 'running in step with the frequency
of the supply current automatically changes the
connections to the slip -rings like a two-way switch.
It is' not a popular type, partly because it is useless
without a truly synchronous motor running free from
" slim" and partly because there are two zero points
where the A.C. voltage reverses direction, making
it unsuitable for accumulator charging, unless an
intermediate " dead " segment is interposed interrupting
the current before the voltage has reached so low a
point as to endanger the accumulator discharging.
As the latter is a variable quantity according to the
state of the charge and back E.M.F. of the cells, it is
difficult to adjust such a rectifier to practical running
conditions, and severe sparking at the rectifier segments
is almost unavoidable. The more general method
is to employ a D.C. generator driven independently
by an A.C. motor, running irrespective of frequency
conditions, the voltage of the charging current being
regulated by a variable resistance in the shunt field
of the dynamo.

Rewinding an Electric Drill
T HAVE an electric drill (burnt out) which was
.4 originally wound for no volts. Is it possible
for me to rewind same for 230 volts go A.C. ?
If so, can you please tell me what gauge wire to
use, also details of windings for armature and
fields, connections, etc. Details are as follow :
Fields, 2 pole r armature : min. diameter, 12
poles, each 2 7 ]tin. long, 24 part commutator.-
H. C: (Wakefield).
I'HESE motors are usually wound to run at a very
A high speed, such as 8,000 to so,000 r.p.m.,

operating as universal " motors on either D.C. or A.C.
without change of connections. The recommended
winding for a motor of the size named will be :

Armature. ---24 former -wound coils each with 36
turns of No. 28 s.w.g. double silk covered copper, coil
span from slot I to slot 6, coils grouped two per slot,
and connected to 24 -part commutator.

Fields. -2 coils, cads containing 280 turns of No. 23
s.w.g. d.s.c. copper, in series with one another and
with the armature.

This winding should run satisfactorily on goo -230
volts D.C. or on 5o cycle A.C. of the same voltage.

Elecric Fire
T HAVE recently bought a small electric fire fori use in my home. On connecting it to the main
circuit, the fire works well enough, but after it
has been on for about two hours the switch on
the wall, which has a metal cover,, seems to get
warm. The details of the fire are as follows :
Volts, 230-250 ; watts, 75o. My circuit runs on a
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voltage of 210 D.C. From this, I presume that
some alteration is needed to the resistance wire of
the fire, which is about 3ft. long of 3/i ,in. diameter
coiling. Could you tell me what I should do to
rectify and prevent the switch on the wall getting
warm ? Connected in parallel off the same pair
of wires to the fire is a 40 -watt electric light bulb.-
R. E. Woodroffe (Stafford).
IF an electric fire designed for 230-25o volt circuit

is run on 210 volts it will not reach full normal heat,
and to rectify this about to per cent. of the turns in
the heating coil would have to be taken off. As your
heater is of the coiled -wire type, the spirals must be
stretched out evenly again after the length has been
shortened, otherwise uneven heating will result, the
turns which are closest together getting hotter than
those more widely spaced. As to the wall switch over-
heating, this appears to be due to excess current. The
fire ought not to have been installed on a lighting circuit,
and wiring rules specify that all fires should be run on
circuits separately supplied from the distribution
fuseboard and controlled by separate switches, the
wiring being calculated of suitable size to carry up to
/5 amperes. Switches with metal covers are now
quite obsolete, bakelite moulded insulating covers
having taken their place, these being shock -proof.

Reducing Voltage of Circuit
WHAT resistance must I use to lower 250 volts

A.C. to 130 volts, the voltage of my electric -
motor ? Also what should be the resistance to
lower 25o volts A.C. to 240, the voltage of my
transformer ? Could I work my transformer from
250 volts or would it cause heating of the
laminated core ?-A. Millar (Blantyre).
THE terminal voltage of the electric mains cannot

be reduced by the addition of resistance, but a
fall of potential can be brought about at the motor or
other instrument in use by causing the current to pass
through a resistance before reaching it. In order to
calculate the necessary amount of resistance, however,
the current normally taken by the apparatus in circuit
must first be known, since the " volt -drop " depends
just as much on the current flowing as it does on the
resistance encountered. When the current is known
the required resistance is found by first subtracting the
voltage required at the motor or other apparatus from
the full voltage of the main supply, and then dividing
by the current required by the apparatus, 'the result
being ohms required in series. For instance, if the main
circuit is 25o volts, and a motor taking z amperes is
required to, work on this circuit, but which has been
designed for running on 130 volts, the calculation is
made by first ascertaining, the  volt -drop necessary,
namely, 250 - 130 = 120 volts. The value of the
required series resistance in ohms is then ascertained
by dividing the volt -drop by the current, namely,
130 divided by 2 -65 ohms. A 240 -volt transformer
might be expected to work quite well on a 250 -volt
circuit without additional resistance, but would give
a slightly higher voltage on the secondary than normal.

Electron 31tcroscope
TAM attempting to construct a working model

of an electron microscope and should be
glad to have information on one or two points.
Is there a book .on the subject ? What is the
formula for lengths of tube required for a
standard X-ray tube 6in. diameter as supplied
by " Electradik Radios " ?

What are voltages around the three coils ?' Also
are the coils adjustable vertically so as to obtain
proper focus, and is the object to be magnified
placed on a specially prepared plate ?-R. 8.
Trowel (Newport, I.O.W.).
TERY little in the way of practical constructionalV

details has been published on the subject of
electron microscopes, and, so far as we are aware, no
book on the subject has yet appeared either in this
country or in America. There is no English firm
which has had experience of electrod microscope
making. Most of these instruments are American
produced, although a number of them have been made
at the Siemens-Halske factory in Berlin.

The best we can do to aid you in this very difficult
subject is to refer you to a paper on " The Electron
Microscope," which appeared in " Chemistry and
Industry " for May 3rd, 5945. This paper gives a
fairly comprehensive mathematical treatment of the
subject, although it does not answer all your con-
structional queries. Furthermore, we would advise
you to get into touch with Professor L. C. Martin, of
the University of London and the Imperial College of
Science and Technology, South Kensington, who is
one of the few experts on electron microscopy. We feel
sure that he will be interested to learn of your proposal
to build an electron microscope, and lie may be able
to give you valuable working details.

Dynamo Polarity
T RECENTLY purohased a secondhand 12v.
A. sea. C.A.V. motor -car dynamo. to chaige
my own accumulators. The dynamo is in perfect
working order but terminals are not marked
with their polarity (-i- and -). Please tell me of
a reliable method to determine this.-D. S.
Wilstead (Windsor).

IF you possess a voltmeter of the " moving -coil "
type the simplest way to test for polarity is to

connect the instrument to the dynamo while running
and note whether the deflection of the needle is in the
right direction or otherwise. If it moves towards the
right of the scale the dynamo terminal which is con-

nected, to the left-hand terminal of the voltmeter will
be the positive. If the needle tends to turn to the left
and read the wrong side of zero, it will be the negative
wire from the dynamo that has been attached to the
left-hand instrument terminal.

Another method of testing is to dip a piece of white
blotting paper in a weak solution of starch in which a
few crystals of potassium iodide have been dissolved.
Allow the paper to dry and it can be cut up into small
strips for testing purposes. To use it, moisten one edge
with the tongue and apply the two wires frop the
dynamo or battery to the margin of the moistened
portion.

A dark stain will show itself around the wire coming
from the positive, the negative being unaffected.
Blotting paper dipped into a solution of phenolphthalein
and dried will also give polarity indications, but in
this case is the negative which stains the paper a
pink colour, the positive not affecting it.

Sun Lamp
IAM endeavouring to construct a sun lamp,

and am using horizontally -opposed 14 milli-
meter tungsten -cored carbons on an A.C. voltage
of 230 v. 5o c. single-phase supply. My trouble
is that using a 75o watt electric fire as the resist-
ance, the biggest arc obtainable is approximately
On. and the flame tends to travel round the
carbon points and frequently splutters and goes
out. Even by varying the resistance this trouble
still persists. Can you suggest what the trouble
might be ?-A. A. Trowse (Norwich).
WANDERING of the arc is often occasioned by the

current being too restricted to suit the diameter
of carbons employed, and this may well be the cause
in your case. Ifyou are using a 75o watt electric fire
as a series resistance with the arc on 23o volts, the
actual current passing may not reach even three
amperes, which is far too little for a stable arc on
carbons of 14 millimetres diameter. The carbons
arranged horizontally again would be more liable to
a wandering arc than if arranged vertically. Try
reducing the amount of resistance in circuit, or else
substitute carbons of 8 millimetre diameter.

Inductor -type Generators
COULD you tell me the advantages and dis-

advantages of the " inductor " type of
generator ? Could it be used with a D.C.
generator ?

The " inductor," I understand,- is shaped like
the spokes of a wheel and revolves between the
field magnet and the armature.-B. G. Harrington
(Bude).
THE " inductor " type of generator is generally

considered more suitable for alternating current
work, and particularly for high voltages, owing to the
fact that the windings are stationary and do not rotate,
hence they are not subject to the same stresses that are
present with wound rotors.

The absence of commutator and brushes is another
point in its favour, and it is a design largely adopted for
high tension ignition magnetos. In large units for power
purposes their use as direct current generators would be
open to several objections, since a system of revolving
brushes would be necessary to convert the alternating
E.M.F. into direct.

The inductor or rotating element would again be
far heavier in design than the orthodox type of wound
armature, and in almost all structural details the cost
of the inductor type would compare unfavourably with
that of the salient -pole rotating -armature type for equal
outputs. A study of the various types of inductor
generators may be made by reference to Prof. S. P.
Thompson's " Dynamo Electric Machinery," Part n,
also in the case of ignition magnetos to A. P. Young's
" Magnetos."

Demagnetiser for Small Tools
T SHOULD be grateful if you could oblige me with

instructions for constructing a demagnetiser
to work on 230 volt 50' cycle A.C. current. I wish
to use it for demagnetising small tools.-J. T.

illiams (Liverpool).
AW USEFUL demagnetiser for treating' small tools
-1 can be made up with a U-shaped laminated core,

the section of the two limbs and bottom yoke being
sq. in., and the winding length on each of the upright

limbs 3in.
Each limb requires a coil containing approximately

1lb. of No. -36 S.W.G. d.s.c. copper, the ' two coils
being in series for a 230 -volt 50 -cycle A.C. circuit.
The tools to be demagnetised are placed- in a wooden
box or other non-magnetic receptacle near the top
open end of the magnet and the current switched on
for a few seconds, while the box is gradually withdrawn
vertically out of the influence of the magnet.

Another method is to leave the  box stationary and
reduce the strength of the magnetising current gradually
by means of a variable resistance in series with the
windings. As this entails a rather large and expensive
resistance if made of wire, a liquid resistance consisting
of two iron plates dipping in a solution of washing
soda might be substituted, but great care must be
paid to insulating the resistance thoroughly in order
to avoid unpleasant shocks.

PRACTICAL MECHANICS
HANDBOOK

12/6. or by post 13/ -
Obtainable from alt booksellers or by post from
GEO. NEWNES LTD. (Book Dept.). Tower House.

Southampton Street. Strand. W.C.2.
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If you are keen on
Photography, send
for these books . . .

Your photography will become much more
interesting if you do it all yourself. To help
you, we will send, for 3d. in stamps, these
three publications. A 32 -page booklet called
Home -Photography which tells you how to
develop your own negatives, how to make
Gaslight and Bromide prints, how to do
Flashlight Photography and how to make
Enlargements.
A folder about THE THREE PUBLICATIONS
Azol, the con- WILL BE SENT TO YOU
centrated FOR 3d. IN STAMPS
one - solution
developer, with full Time and Temperature
tables for tank or dish development. There is
also a fully illustrated list of Chemicals, useful
sundries and accessories to help you in the work.

Special Trial Offer-
Fer 2;3 P.O. Johnsons will send you post free (G.8. only) a trial set of
Chemicals, including I -oz. bottle of AZOL, to develop eight spools 21in.
by 31in. 4 -oz. tin ACID -FIXING, making 30-60 ozs. solution, one
packet AM!DOL DEVELOPER, enough for 2 to 3 doz. bromide or
contact gaslight prints.

Be sure and address your letter to Dept. 41,

JOHNSON & SONS rCitaZirscr.'su,ri:`,7. HENDON, N .W.4

INSTRUCTION IN
PI ISTICS TECHNOLOGY

ANEW organisation has been formed to supply
ambitious people interested in the Plastics

Industry with modern instruction in Plastics
Theory and Practice.

The new organisation, known as The British
Institute of Plastics Technology, is the specialist
Plastics Division of The British Institute of
Engineering Technology, Ltd., one of the largest
home -study technical training organisations in the
world.

Specialist Plastics Courses are being prepared
and will be available within a reasonable period.
Those interested are advised to submit their
names and addresses, when full particulars will be
forwarded as our tutorial plans mature. Enrolment
for the special courses will first be offered to those
whose names have been thus recorded, but no
obligation whatsoever will be incurred in lodging
an application.

IIIIITIS11 INSTITUTE OF
PLASTICS PICECIINOLOGIlf

4, Shakespeare House,
17-18-19, Stratford Place, London, W.1.

S. TYZACK & SON LTD.
INCORPORATING GEO. ADAMS
" LONDON'S FINEST TOOL SHOPS"

" ZYTO "
Super Quality Sliding
Talistoek Diehulder

No. 1 M.T. shank, long barrel.
precision finish. For 13/16in.
O.D. dies. Price 9;8. For tin.
O.D. dies, 12/6. With No. 2

M.T. shank, 14'9.
DELIVERY FROM STOCK

We also stock Self Releasing
Die Holders. Will produce
threads to correct length witllibut
variation. Full details on request.

THE " zt-ro" FOURMAY
Turret Toolpost

Spring locking action, hardened
screws, malleable body. Base
4in. dia., height from base to
toolrest 2in., size of turret 31n.

square. Price complete 50(-.
DELIVERY EX STOCK

ELECTR le GRINDERS AND
POLISHERS

(Double -ended)
1/20-Hh.p. motors

Complete with Wheels and
Polishing Spindle.

Full details on request
DELIVERY FROM STOCK

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

Telephone : CLE 4004-5-6

MORS-E
COMPLETE

PRACTICE UNIT
as supplied to H.M. Services

No. 1261. Complete Morse Practice Unit.
Heavy commercial Key with nickel silver con-
tacts and sensitive triple adjustment. High -tone
Buzzer with silver contacts, mounted on bakelite base
with cover. Battery Holder, complete with 4.5 Ever
Ready battery. All metal parts heavily nickel plated,
and the whole mtd. on polished Mahogany Base. Ellin. Elia.

Send Id. stamp for Illustrated List

2916
udt Paid

SIGNALLING EQUIPMENT LTD. (Dept. 19)
Merit House, Southgate Road, Potters Bar. Phone : Potters Bar 3133

ROTARY QUICK MAKE & BREAK
For control of all power and inductive Circuits

BRITISH MADE THROUGHOUT
Write for information.

TOK SWITCHES LTD.,
CAMBRIDGE ROW, BURRAGE RD., WOOLWICH, S.E.18.

4
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IDENTIFICATION : 4
Scale model ME 210 taken on Selo Film
against photographic sky background.

AIR RECOGNITION-an important part of the training of
Britain's Fighting Forces in which photography is playing
a vital role. Photography is mobilized for war, so don't
blame your dealer if he says ' Sold out of Selo Films r:
The claims of the Services come first. After victory, Selo
Films will be plentiful again, faster and better than ever.
Till then our chief task must be SERVICING THE WAR.

FILMS made by ILFORD
LIMITED

ILFORD LONDON

Parting -off
Attaehment

Obtainable through
your local Tool

Merchant.

Brit. Pat. Appn. 144/43.

The Myford Parting -off Attachment
is an accessory for use on Myford

3'," and 4" Lathes, per

heavier cuts and faster

speeds to be used in many opera-
tions. Tests carried out in our
Experimental Department on
stock up to 2" diameter have
demonstrated the very consider-
able advantages of this attachment.
Write for illustrated leaflet.

MYFORD ENGINEERING CO LTD

BEESTON, NOTTS: 'Phone 54222
Of n8. 6n

A POST-WAR JOY
FOR EVERY BOY!

One of our popular steam
scale models we hope to
put into production as
soon as hostilities cea e.

And in planning new models for post-war production
we aim to maintain and even improve on the high
standard of workmanship that has made the name
BASSETT-LOWKE world famous for detail perfect scale
models. Write to us now for the earliest possible news of
post-war models. We will file your name and address to
advise you as soon as we have any announcements to make.

Please send for Wartime Stock Lis; (L.112) price 4d. post free before snaking
enquiries as to which we can still supply.

BASSETT-LOWKE, LTD.
NORTHAMPTON.

LONDON : 112, High Holborn, W.C.2.
MANCHESTER : 28, Corporation Street, 4.

CIVIL DEFENCE
MODELS

Models fo'r A.R.P. and N.F.S. Area Lectures are easily made, without previous experience,
in PyrurnI Patty Cement. This plastic, fireproof cement is readily cut, scored and moulded
and when baked, becomes stone -hard. It can then be painted in natural colours.
The above model, made by an amateur, represents a battle area for street -fighting instruction,
as used by the Services.

PYRUMA
Regd.

is stocked by all ironmongers, bardwaremen, Hobbies shops, Bassett-Lowke Depots and many
Art Material Orators.

In Air Tight Tins,
2 lb. Tin 113 ; 4 lb. Tin 217 ; 7 lb. Tin 316,

TILUMA in half -pound tin 119.

Send for INSTRUCTION SHEET on modelling for Services, Educational and Utility Purposes.
Est. 1857.

PUTTY
CEMENT

J.H. SANKEY-8c. SON,LP?
ILFORD ESSEX

Head Office,
Aldwych House, London, W.C.2.
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ELECTRADIX
Read this list of Bargains now; supplies

of some are very limited.
SURVEYING THEODOLITE by E. R.

Watts ; Director 5. Mark I, No. 3595, ie
new condition with tripod and telescopic
level staff. Preference to Services £40.
ELT.H. double electric grams zmntables,
A.C.ID.C., standard pick-ups mains, in
steel cabinet 15in. x 31lin..x 10in. For
entertainment, works or canteen, £23.
G.E.C. Radiogram. 5 -valve A.C. mains,
complete in walnut console, in good
order, £14.
HUN Ships' Wireless, ex Admiralty
Prize. 8 -valve Telefunken ship wall
Receiver in large cast aluminium water-
tight case, complete with valves, £17 I01-.
A ditto set at £17. One 5 -valve Telefunken
auto Radio Alarm " SO 5," fitted 2 mister
relays, 4 auto selectors and 20 sub -relays.
Screened coils, power transformer for ISO
volts. All for ship WIL. £24 101-. Two
metal enclosed Rotary Deck Aerials 'for
direction finding reception, complete with
cabin wheel, etc., for above, £6 101- each.
One three -valve SI'veg Ship Receiver 13.9
co 100 metres, less one valve, £4 151-.
ROTARY CONVERTERS, radio type,
fitted smoother and filters, are getting
scarce. We have the following new
machines from Canada 75 watt size.
input 6 volts D.C. to 100 volts 50160
cycles A.C., £12. Next size, 100 watts.
input 110 volts D.C. to 110 volts 50160
cycles A.C., £14 101-. Another size, 150
watts, input 220 volts D.C. to 110 volts
50160 cycles A.C., £16 101-, We have some
large Crypto and E.D.C. machines and
also 503 cycles H.F. machines and smaller
ones, 50 volts D.C. to 75 volts .25 amp.
A.G., 50 cycles, fa 101-.

MOTORS AND
DYNAMOS. 1 h.p
110 and 220 volts
D.C. motors, £4.
Induction 1

h.p.
230 volts, I 425 revs.,
50 cycles A.C.,
£4 151-. SO volts

9 amps.. 2,002 revs. Dynamo, £5 101-.

1 h.p. D.C. Motor, 1,750 revs., ball bearing,
500 volts, with pulley. £5. 240 volts I h.p.
City Electric, 1,000 revs., hall bearing,
2 -groove pulley, £10. 2 h.p. 220 volts
E.D.C., 1,403 revs., £15. 3 kw Dynamo.
110 volts, 27 amps., £17. Croydon D.C.
shunt dynamos or motors, 100 volts. I

amp., 281-. 460 volts, 6 Ii.p. D.C.
Siemens Bros., 1,690 revs.. £25. 500 volts
6 h.p. Crypto, 2,250 revs., double end
shaft, £27 101-. Winter is coming. Wind-
mill builders want a slow -speed 12 volt
automatic Dynamo 6001.000 revs., 10 amp.
output. Price £S.
CHARGERS. Tungar double circuit
2001240 volts A.C. mains to D.C. 60 volts
10 amps., £16. Davereet Garage Charger.
complete, as new, A.C. mains to 30 volts.
6 amps. D.C., £14. Westinghouse Metal
A.C. to 8 volts 15 amps. £22. Ditto to
8 volts 32 amps. D.C. £35.
TRANSFORMERS. Stampings Control
limits supply. We offer some 100 watt
transformers for rewinding. Compleee,
good class but unknown ratios. Sold for
re -making, 2216. Larger 250 watt size, 27/6.
VALVES. American Replacement valves,
6 and 7 -pin in Nos. 2A7, 48, 49, 53. 59. 79,
etc., 616 each, to callers only. No Post.
No Cartons.
SUNDRIES. 6in. Pocket Thermo-
meters, nickel case Vet type for animals,
901100 deg., 116. H.M.V. Resistors,
glass cased, wire ends, I watts, .01, .025.
.05 and I meg., II- per set of 4, or 219 per
doz. Screened Mike Cable, flexible
sheath, single core, 112 per yard. Multiple
Connection Strips of soldering tags,
telephone type moulded mounting, in 25.
E.0, 75 or 100 watts, at 213, 31-, 316 and 41 -
each. G.P.O. Plugs, 21- each. G.P.O.
Vertical Telegraph Galvos, slightly
damaged hut in working order:. 716. Mentor
Battery Indicators thermal type signal
light. thermal type 2Iin. dial flush panel,
6 volt and 12 volt, 51-. Small Solenoids
" Gemi " 6 volts 1 amps., iron plunger,
616. Oldhams -Miners Lamps, all -
metal, for accumulator or dry cell, -716.
4 -way Cords, long. suit mikes or handcom
phones, 21-. Old Electric Clock move-
ments, A.C. or D.C. ratchet drive with
gearing, very soiled. 1716. Electric
Counters to 10,000 revs., G.P.O. 24 volt
coil, 516.
FOR THE QUICKEST WAY TO ELECTRADIX
HOUSE see MAP on Page 432, Se.ptember
issue of this journal.
When sending enquiries, please enclose
stamped, addressed envelope. Thank you.

ELECTRADIX RADIOS
214, Gueenstown Road, Battersea,

London, S.W.S.
: Macaulay 2159

THE "FLUXITE QUINS "
AT WORK

Are we in a fog or a dream?"
. No, lad ---Ws the geyser. It's steam I

Turn it off, then, toot sweet I
Eve lost sight of my feet, --

t And the FLUXITE as well. What a
team

For all SOLDERING work -you need FLUXITE-the paste flux
-with which even dirty metals are soldered and " tinned." For
the jointing of lead -without solder and the "running" of white
metal bearings -without " tinning'] the bearing. It is suitable
for ALL METALS -excepting ALUMINIUM -and can be used
with safety on ELECTRICAL and other sensitive apparatus.

With Fluxite joints can be " wiped " successfully
that are impossible by any other method.

Used for over 30 years in Government works and by leading
engineers and manufacturers. Of all Ironmongers ---in tins,
8d., I/4d. and 2/8. Ask to see the FLUXITE SMALL -SPACE
SOLDERING SET -compact but substantial --complete with
full instructions, 7/6.
 TO CYCLISTS! Your wheels will

NOT keep round and true unless the
spokes are tied with fine wire at the crossings
AND SOLDERED. This makes a much
stronger wheel. It's simple -with FLUXITE

-but IMPORTANT.

ALL MECHANICS WILL HAVETHE " FLUXITE "
GUN puts " FLUX-
ITE where you
want it by a simple

pressure.
Price 14 or filled

2/6.

FLUXITE
IT SIMPLIFIES ALL SOLDERING

Write for Book on the ART OF "SOFT- SOLDERING. and for Leaflets on
CASE -HARDENING STEEL and TEMPERING TOOLS with FLUXITE.

Alio on "WIPED JOINTS.'Pnie Id. Each.
FLUXITE LTD., Dept. P.M., Bermondsey Street, S.E.I

NEW

"MICROMODELS"
For SEPTEMBER

FIGHTER BOMBERS
3 Models for 1/3

For OCTOBER

HEAVY BOMBERS
2 Models for 1/3

Purchase Micromodels in the shops
They cannot be supplied direct

"PLANBOOKS "
GALLEONS i;olorisfj&eLl.:il,agna-
Galleon embraces full instructions.
Profuse'y illustrated and an excellent
set of eight progress -plans, in wallet
size 20 in. x 3o for the " Golden
Hind." Price 12/6, by post 13/,

YACHT How to build a fast -
sailing racing model by

new rapid method at cost of only few
shillings. Fully illurtrated description,
working drawings, scale nlans and
licence to build by apPd. patent

method. Price 3/6, by post 3/8.

GAS ENGINE Perfect working
model which runs

on air can be made of sirnple materials
to he found in every home. New
model -making technique " Plan -
book " costs 2'-, by post 2 2.

" SCALELINE " PLANS
'Planes /72. Ships 5o ft. to r in.
Over 6o Plans released -6d, to a

Send ad. and onstomped addressed
envelope for current list,

MODELCRAFT LTD.
77 (P.M.), Grosvenor Rioad, London,

35
FIRST PLACES
AND HUNDREDS OF PASSES
in the A.M.I.C.E., A.M.I.M.E., A.M.I.E.F.,
A.F.R.Ae.S., A.M.I.Chem.E., C. & G., etc.,
Exams. have been gained lay students

tidying at lionie with the. T.1.14.1:.
Engineering, First Places are anus hest
guide io the most successful Engineering
Courses. Write to -day for " The Engineer's
Guide to Success," containing the world's

widest choice of
Enginerein g
Courses -- over
.200 - covering
all branches -
Me ch anical,Electrical.
Aeronautical.
Wireless. Civil.
Chemical, etc..
and which alone
gives the Regu-
lations govern-
ing admission to
the Recognised
Institutions.The
T.I.C.Ft. guaran-
tees training
until successful.

The TECHNOLOGICAL INSTITUTE OF
GREAT BRITAIN,

218, Temple Bar House, E.C.4.

WORMJUBILEE HOSE CLIPS

World's best choice of
Courses in Engineering

The long -life
clip with the

ever -tight
grip

The Be,, Known
For

Radiator Joints,
Air. Oil and
Water Hose

Joint;
We guarantee a

Tight Joint
1. ROBINSON & co.

25. London

ill11.111111Chambers,tkGIIII ENT
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PELMANISM
For All Times

and Circumstances

PELMANISM
has stood the

test of time. During the last
half -century, in peace and war, in
times of prosperity and of depres-
sion, it has helped and encouraged
men and women in all the affairs
of life. Now in this time of un-
precedented happenings and
supreme efforts two facts stand
out against a background of
evidence -the large number of
serving members of H.M. Forces
enrolling for the Pelman Course
and the continued support of
those not in uniform but held
closely to civilian occupations.

Hoff fees for serving mcmb,rs of
His Majesty's Forces

(Apply fur Services Enrolment Form)

This increasing demand proves
the creative and re -creative value
of Pelmanism. Minds under stress
and strain are sorely in need of
restful recreation and soothing
stimulus. Pelmanism gives all this
and more. It is the way to clear
thinking and calm but determined
action under all circumstances.
You cannot be harassed by anxie-
ties, fears and worries, or feel
helpless, mute and fearful in times
of sudden emergency when
imbued and buoyed up by the
friendly personal guidance of
Pelmanism. Take the Course
to -clay and possess those self-
reliant attributes permanently
enjoyed by over half a million
grateful Pelmanists.

A True Philosophy
Pelmanism is a true philosophy

of living for ordinary sensible
people who wish to make the best
of themselves at all times and under
all circumstances. The Pelman
Institute has won and held its
unique position through all wars
and worries, trials and tribulations,
during the last half -century.
To -day Pelmanism is appreciated
as much as ever. The test of time
has proved the Power of Pelman-
ism and in these exceptional and
ever-changing times it plays its
part in the National Effort.
Remember -Everything you do is
preceded by your attitude of mind.

The Pelman Course is fully
described in a book entitled
" Th? Science of Success." The
Course is simple and interesting,
and takes up very little time ;
you can enrol on the most con-
venient terms. The book will be
sent you, gratis and post free, on
application to :-

Pelman Institute;
(BOO:fished seer 40 years)

130, Albion House, New Oxford St.,
London, W.C.1.

Reader., who ran troll at the Institute trill
he welcomed. The Direelor of Instruction
will he pleased to have a talk with them, anti
no fee will be charged for Ids advice.
PELAI AN (Or ERSEAS) I NSTITUTES:
NEW YORE : 271 North Avenue, NFU,
Rochelle.. MELBOURNE: 390 Flinders
Line. JOH AN NESIIV : P.0, Rix
4928. DURBAN: Natal hank Chambers
(P.O. Pox 148P). DELHI: 10 AlLnore
Road. CALCUTTA: 102 Clive Stint,

www.americanradiohistory.com
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Comments of the Month ,

IF we are not fo return to the bad old
days preceding the present war, when
motoring bodies, cycling bodies, and

pedestrians were each concerned for their
own particular welfare, without any
consideration as to whether the recommenda-
tions they made would make road conditions
more onerous for others, the time is ripe
for the production of a co-ordinated post-
war road plan. The Minister of Transport
is there to listen to reason and will listen
to reason. He cannot, however, possibly
amalgamate opposing viewpoints. If
motorists are, in favour of ,cycle paths and
cyclists are not, or if motorists want cyclists
to carry rear lights, and the post-war cyclist
is opposed to them, or if cyclists are opposed
to registration, and motorists think they
should be registered, the Minister of
Transport is justified in' saying, in effect :
You are quarrelling among yourselveS as
road .users. I cannot satisfy both of you,
and therefore I shall make up my own
mind.

When opposition was raised to the petrol
tax it was the difference of opinion between
two motoring bodies which brought, it about.
The motorists require the roads to be
designed for their convenience. The cyclists
have made representations as to how they
think our roads should .be remodelled after
the war, and, of course, the pedestrians also

. have a plan. It may be that on some points
all bodies are agreed, but they need to be
agreed on all points, and that is why we
suggest that their differences should be
hammered out in the committee room, and
not exhibited to the Minister of Transport,
to whom a concerted front should be
presented. The Roadfarers' Club, repre-
senting all road users, has been asked by
the Ministry of Transport to prepare a
memorandum, for presentation to the
Committee on the Design and Layout of
Roads in Built-up Areas, on the general
question of the design and layout of roads.
It will carefully prepare this memorandum
without prejudice to the ideas of any body,
and it will endeavour to bring about
co-ordination between those bodies: As the
Committee investigating the matter is
constructed ,-,f those representing motorists,
cyclists, and pedestrians, in equal propor-
tions, its memorandum should be worth the
Close attention of the Ministry, for this club
is non-sectarian, and .it has no Partictila:
axe to grind.

By-pass Roads

The fact is that we have not had a
road policy hitherto. Our roads have
developed in haphazard fashion. Even the
new by-pass roads which have been con-
structed have chiefly benefited speCulators,
who, learning ...hat a new road was to be cut,

' have promptly bought up adjacent land
cheaply, sold it at enormous profits to
speculative builders, and, of course, brought
about the plethora of spur roads which cut
into them and destroy the very object of the
by-pass, -in that It merely adds a further.

 batch of danger spots, namely, cross-roads,
to a road which should have avoided them.

Wanted-A Plan

All letters should be addressed to
the Editor, "THE CYCLIST,"
George Newnes, Ltd., Tower House,
SouthamptonStreet,Strand,London.

W.C.2.
Phone : Temple Bar 4363

Telegrams : Newnes, Rand, London

When we reflect upon the ingenuity
displayed in the planning of London's under-
ground railways, one wistfully desires tha,t
someone with equal ingenuity should do for
the surface of the roads what someone has
done beneath them.

But no! Our road policy consists of
making regulations, and creating lists of
technical offences (there are 2,000 of them).
Is there a parking problem ? Then fine
people for parking! Do not grapple with
the problem and create parking places. Fill
the police courts and impose vicious fines
for offences which road users cannot help
committing, ond the causes of which they
have heavily paid to have remedied. Are
too many vehicles coming on to the road ?
Then erect barriers and dams in the form of
islands and traffic signals to make quite
sure the roads are rendered more -dangerous
by the congestion which mechanical obstruc-
tion brings about. Make quite certain that
the traffic stream overflows its banks, and
pushes cyclists into the gutter, and pedes-
trians into the mortuary.

Introduce speed limits. Spend thousands
of pounds each year providing the police
with cars to chase at high speeds any high-
speed motorist. Then you will hear the
fantastic charge, perhaps, of driving to the
common danger ! Apparently the chasing
police car does not drive to the common
danger!

Post-war Plans
Those preparing post-war plans might

usefully bear in mind a number of
points which contribute to the road and
traffic problem. Horse-drawn vehicles cause
congestion, and thereby promote danger.
They are a slow -moving barrage. Buses

By F. 1.

should stop, not on the nearside of traffic
lights, but remote from them. Islands
should be abolished in narrow - roads.
Large numbers of traffic, lights should be
dispensed with. The speed limit should be
abolished, and with it the designation of
built-up areas. Local limits should also be
abolished. A greater number of public
parking places should be provided for cycles
as well as cars. The amber light should
be abolished, and the American system
instituted. Pedestrian crossings should be
abolished, and where possible over -bridges
should be erected. A standard road surface
should be decided upon, both as to the
nature of the surface and its colour. There
should be standardised street lighting, and
flashing signs should be made illegal.
Experiments should be made with. car
lighting, with the object of finding a system
which would avoid dazzle. These are bin a
few of the problems to be solved before
.we can produce a post-war plan.

Massed -start Cycle Races
The Home Secretary, after consultation

with the Minister of War Transport, has
circularised chief officers of police, calling
their attention to the growing practice of
holding massed -start cycle races on the high-
way. The official view is that these races are
likely, not only to cause obstruction to
traffic, but to be a source of danger both to
the public and to the racers, particularly
over roads containing 'dangerous hills or
difficult bends, and this danger will be
considerably. increased when more normal
road conditions return. A further objection
to these races in present conditions is the
considerable waste of police time involved.

We shall comment fully on this matter
next month.

Cycling at Brackley, Northants.
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PARAGRAMS

John o' Groat's 1943'-devoid of traffic!

1 orkshire.,D.F.M. Missing
TWO days after he had been awarded the D.F.M.,

J. T. Wilkinson, Yorkshire Road Club, was
reported missing. He was joint holder with N. Reade
and C. Hepplestone of the 12 -hour team race record.

He's in the Navy Now !
AFTER winning his first open event-the Wisbech
Pt Wheelers' " 25 "-R. E. Hawkes, Cambridge
Town and County arid St. Neots C.C., was called
for service in the Royal Navy.

Brilliant Century
BY winning the West of Scotland Clarion " zoo "

with a ride of 4hrs. 25mins. 5 secs., A. Hendry,
Glasgow Wheelers, recorded the fastest unpaced too
since the war. -

Plymouth Loss
WELL-KNOWN member of the Plymouth C.C.,

Frank Pridham has- died. He was serving with
the Royal Air Force, but his death was not due to
enemy action.

For Services Rendered
QOUTHGATE Cycling Club have' honoured

Vice -President L. J. Meyers (holder of the
end -to -end unpaced tricycle record) by presenting him
with the " Fred Cook " trophy for meritorious service.
Meyers served for x6 consecutive years on the club's
'committee, and was chairman for several years.

East Anglian News
EIGHTEEN

months ago Montford Bird, Colchester
Rovers, was reported missing in the Far East.

Later he was stated to be a prisoner of war, but news
is now to hand that he died in a Japanese camp. He
was 35, and had been a clubman for nearly zo years.

One of Six Brothers
JOHN TWEED, !Colchester Rovers, one of six

brothers serving in the Forces (four being in the
Colchester Rovers). is reported missing following an
operational sortie over enemy territory. He was a
sergeant -pilot.

Earwicker's New Role.
ONE of Barnet Cycling Club's most outstanding

riders, Victor Earwicker, has joined the Royal
Navy.

..Allondon Revival
ALLONDON Road Club, one of the strongest

pre-war Eastern road clubs, may be revived.
So many members were called to the Forces at the
outbreak of hostilities that activities ceased.

Rural Rider Killed
WHILE cycling in one of the Eastern counties a

farm labourer rode over an anti -personnel bomb,
and was killed.

A Cyclist's Dozen
WHILE on patrol during the occupation of Sicily,

a cycling scout of the Black Watch took a dozen
prisoners of war. They were sheltering in a farmhouse.

A Fine Record
NO fewer than 135 members of the"Gritnsby. Clarion
'1.1 C.C. are serving with the Forces.

Nondescript Collection
eiVER to London and provincial clubs are represented- in the R,A.F. Paragon Road Club. Thirteen riders
entered for a road 25 -mile time trial.

Highlander at Sea
AMEMBER of the -Caledonia C.C. of Glasgow

(Sergeant -pilot John Rice) has been commended
for his part in locating a U-boat while .on Atlantic
patrol.

Killed in Action
AFTER being reported missing it is now known that

Ralph Muskett, a member of the St. Helen's
Section, C.T.c., lost his life while on an operational
sortie with the R.A.F. 0,.er Holland.

Cyclist's New Role
AN Italian report states that two British paratroops

were captured white cycling in Northern Italy.

Manchester Officials Abroad
THOMAS FLETCHER, former District Council

treasurer of the Manchester R.T.'I'.C., is now in
North Africa, and the Council's former secretary
(J. G. Veale) is in the Outer Hebrides.

Police Cyclists
F. H. MORSE won the Metropolitan Police 88o yards

championship with L. E. Copping second.
Copping is a member of the North Road C.C. and a
National Record holder.

Cycling in Bermuda
,OR years cyclists have reigned supreme in BermudaI; where motor transport was prohibited. -The

ban on motor vehicles has, however, been lifted for
the duration.

In Japanese Hands
AcK STARLING, King's Lynn C.C., is a prisoner

J of war in Japanese hands.

Western T.T.A. Revived
THE. Western Time Trials Association has been

reformed under the secretaryship of H. G.
Mitchell, g; Seymour Road, Staple Hill, Bristol.

Death of A. F. Merrin
MR. A. F. MERRIN, for many years sales manager

of Messrs. Perry and Co., Ltd., and Messrs.
Bayliss Wiley, Ltd., has died.

Studs to Go? '
THE National Committee on Cycling are pressing

for the removal of all "cat's eye" studs which
lie too close together or project too high above the
road surface.

Tom Hughes's Birthday
TOM HUGHES, well-known Wigan veteran wheeler,

was enthusiastically feted by over 5o comrades
of the wheel on the occasion of his 77th birthday.

Clubman in North Africa
T /CPRL. H. VANDERLOO, King's Lynn C.C.,
A' and holder of several club records in addition
to the Fenland R.R.A. too, is in North Attica.

North Roader Wins at Bath
. B. SMI'T'H, North Road C.C., rode in a veterans'

" 25 -mile handicap at Bath and, on a machine
geared to 88, won the handicap with 13 minutes,
allowance.

Rutland C.C. Loss
RCTLAND C.C. lost one of its most promising
AA. members when Keith Rowan died as the result
of an accident while cycling. A stylish rider, he clocked
1.7.24 in an open "25 " only a few days before his
death.

Midlander in Sicily
TNENNLS. CLAMP, Doncaster Wheelers, is with the

Forces in Sicily.

New Bridge Over Mersey?
THE Widnes Corporation have applied to Lancashire

County, Council for a new toll -free high-level
bridge over the Mersey. It is to replace the famous
transporter well known to tourists.

Bicycle Polo in 'Scotland
AMOVE is afoot to revive bicycle polo in Scotland.

Several Glasgow clubs are interested.

Swindon Old-timer Dies
PRESIDENT ARTHUR EDGINGTON, of the

Swindon 'Wheelers, has died. He was Si, and
so years ago completed a " hat -trick " of wins in the
club's 50 -mile championship. A year before he died
he covered to,oOo miles awheel.

Tandem -Tricycle Record Broken
F. COPPING and J. M. Siemer, North Road
C.C., have broken the R.R.A. 50 -mile .tandem -

tricycle record with a ride' of 1.52.41. The previous
best was put up some years ago by 9. F. Nash and
H. J. Scutchings (Poly C.C.).

Fleet Air Arm Sports
THREE cycling events were included in a sports

meeting arranged by the Fleet Air Arm at a base
" somewhere in Scotland."

End of Crossings?
THE abolition of all level crossings is to be considered,

says the Minister of Town and Country Planning.

Open This Winter
THE following youth hostels in North Wales are to

keep open throughout the winter:Cwm,
Cynwyd, Delamere, Maeshafn, and Idwal.

Revival at Perth
THE Perth Thistle C.C. has revived active cycling

in the Perthshire capital, and has taken over
open events from declining Dundee clubs.

Welsh Light Railway
pLANNING authorities in North Wales have
4 proposed that the Festiniog Narrow Gauge
Railway, well known to tourists in the Principality,
should be reopened for passenger traffic.

Plymouth Official Dies
VIAANK PRIDHAM, of the Plymouth Corinthians,
A.- has died while in the R.A.F.

Ken Jones in R.A.F.
'KEN JONES, London --Clarion, massed -start rider

and time trialist, joined' the R.A.F,.. during
September.

Sharing Rooms
THE Ivy C.C. and the Belle Star R.C. are sharing

clubrooms in Summerton Road, Govan, Glasgow,

Checks on Courses
THE Scottish Amsgeur C.A. is taking steps to ensure

that only registered courses are used in future
time trials.

Barnsley Winner
SURPRISE victor in the Barnsley -R.C. open " so "

was David Scott, Crawick Wheelers, who docked
2 hrs. 12 mins. 37 secs., and beat the local cracks.

Married in Edinburgh
Q (-71% -PILOT WILLIAM WILSON and Miss

Barbara Spence, both keen officials of the White
Heather C.C. in pre-war days, were married recently.

Armour Returns
TACK ARMOUR, Scotland's best rider in 1941 and
J 1942, returned to form towards the end of this
season, when he won the Mid -Scotland T.T.A. " 25 "
with 1 hr. 3 mins. 14 secs.

Elected
THE Bicycle Polo Association of Great Britain has

been unanimously elected a constituent member
of the Central Council of Recreative Physical Training.
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Roadfarers' Club A.G.M..
THE annual general meeting of the

Roadfarers' Club was held at the
Holborn Restaurant, on the 27th August,
and it was preceded by a dinner. Nearly
5o members were present, under the chair-
manship of  C. G. Grey. After just over
one year's working the club finds itself in
a strong position, and from the experience
gained the council had prepared draft rules
to guide the future policy of the club. The
approval of these rules was the main item
on the agenda.

Lord Brabazon of Tara, the - president,
who was unable to be present, sent the
following message:

" A year has shown that the Roadfarers'
Club fills a need. The idea of a community
of the roada rather than a scramble for it,
is long overdue; It is our function to weld
together all users of the road within our
fold, so that when we give an opinion we
command instant attention and respect, for
we speak for all and not for a factional
section. No similar body exists to -day. We
have a long way to go. Otir first general
meeting will be an important one, in that
our constitution is to be decided. The club

Daymond.

A. H. Bendca,

E. Coles Webb and Leonard Ellis.

Around the Wheetworld
By ICARUS

has begun well. It has great work to do,
and as it grows older so it will speak with
a growing influential voice.. Good luck to
you."

The following were elected as vice-
presidents : Marquess of Donegall, Lord
Iliffe, Lord Kenilworth, Sir George
Beharrel, Sir Harold Bowden, J. D.
Daymond, W. G. James, and A. H. Bentley.

The following were elected to the council :
Major H. R. Watling, O.B.E., J.P., Lieut.-Col.
Charles Jarrott, O.B.E., Lieut.-Col. Mervyn
O'Gorman, Lieut.-Col. J. A. A. Pickard,
D.S.O. (Royal Society' for Prevention of
Accidents), F. J. Urry, Harold W. Eley,
Major Frank Bale, O.B.E., Mr. J. A. Masters
(Secretary, M.C.C.), Mr. C. G. Grey. (Secre-
tary of Council), Col. T. W. Loughborough
(Secretary of the Auto Cycle Union), Prof.
A. M. Low, Mr. J. Dudley Daymond,
A. Percy Bradley, and F. J. Camm.

It will thus he seen that every section of
road user is represented. All members
elected during the first year, that is to say,
from July 18th, 1942, to June 3oth, 1943,
become Fellows of the Club.

The objects of the club, as set out in
the rules, are to consider road problems,

Francis Lezocock.

The Speed of Cyclists
TT is of general interest to remember that
Jr- the speed of a cycle can be calculated
from the ticks of the cyclometer. For
example, if the machine has 28in. tyres, the
number of ticks given by the cyclometer
in five secs. is exactly equivalent to the
speed in miles per hour. If a cyclometer
is not fitted it should be possible to
improvise a striker on one of the spokes
contacting with a light reed of steel
attached to the forks.

Special Message to Cyclists
R. P. W. HOWARD, Chairman of the

Cycle and Motor -cycle Tyre GrOup
of the Tyre Manufacturers' Conference, in
a special message to cyclists, said : " Cyclists
will obtain greater satisfaction and much
longer wear from their war -grade cycle
tyres if they will keep them inflated hard.
It is true that there is, for the time being,
a shortage of inflaters, but this difficulty can
be overcome if cyclists will borrow pumps
from one another.

"One other suggestion: if cyclists will
repair inner tubes as long as possible, and
when compelled to buy a new tube, they
will be good enough to hand in the old
tube to their dealer, this will enable both
the rubber and the metal valve to be
salvaged."

R. G. S:parkes.

and road policy ; to frame resolutions in
the form of memoranda, after full discussion
between all sections of road users represented
by the membership, for submission to the
Minister of Transport or any other body
interested in road welfare and kindred
matters ; to appoint delegates to represent
the Club in discussions with the Minister
of Transport and other national bodies ; to
provide frequent opportunities' of meeting
men with kindred interests ; to promote
debates on all aspects of roads and road
travel ; to bring about a better understanding
between all road users ; and to appoint
technical committees to investigate road
problems, their cause and cure.

The Gold Medal of the Club will be
awarded to those (members or otherwise)
who have performed during the year meri-
torious service in the interests of road travel
as the occasion warrants.

Thus the Club has successfully passed its
first year and is well and truly launched.

Letters concerning this important Club
have been received from all over the world.
Here is one from India : " I follow the
reports of the Roadfarers' Club with the
greatest of interest. I am convinced that
this is the way to road safety, and not a
continuation and intensification of cyclists'
and motorists' warfare." -

T. D. Os' orn.

R. A. West (secretary).'

7. Dudley Daymond, C. G. Grey
and Sir Arrol Moir.

(chairman)
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Wayside
Thoughts

F J MAY ASheepstor,
Dartmoor village.

Holiday Philosophy
iTT was in the early part of July, in the company of

two companions (one of whom was over 6o and
cycle touring for the first time for 3o years), that we
'visited the Central Highlands of Scotland, and spent
,eight glorious days in that glorious countryside. The
fact that one of the days was a real Scotch soaker
with tz hours of steady, straight rain, did not detract
much from the joy of the journey, because that
'downpour set every rill at work, and the little cascades
scame down the mountains drunk and disorderly to
,calm their rioting in the sombre lochs and the more
truly rivers ; and that sight of the mighty hills after
'rain, when the azure distances are crystal clear in the
shy sunshine, makes a vision which no fine weather
period can paint. Another thing that wet day proved
to the returnee in our midst was the fact that one can'
'ride all day in pouring rain without discomfort, and
at the end of a so -mile trek need no other change than
a pair of dry stockings and slippers. That happened
to prove the point I have often made. Good macs,
easy riding and a cheerful mood, and a wet day in the
midst of a holiday is certainly not wasted time. We
are too apt to criticise wet weather, call it vile and
remain indoors and feel disgruntled. Why ? Rain
is a natural element without which we could not live,
and if the wet day is used aright, then it has its own
particular type of enjoyment, and I for one can and
do enjoy such times. It is, I think, all a question of
right equipment and philosophic approach, for if
you start on a wet journey with a sense of annoyance
that the elements are at enmity with you, you are in
'danger of losing the poise of the holiday spirit and
spoiling that precious leisure time you have been
fortunate enough to inherit.

Drumming -up
QOME Scottish friends convoyed us out of Glasgow
01 to Loch Lomonciside, and stayed with us over the
week -end, introducing my friends to the art of
;" drumming -up," a Scotch cycling institution born
Of necessity and brought to perfection by long habit..
For Scotland does not possess the hosts of wayside
calling places as is the case in England and Wales,
and the distances between hotels are often considerable,
so that the need for refreshment en route is sometimes
urgent and is provided by the travellers, and excellently
provided too. On this journey our first tea was taken
north of Luss, on Lomondside ; the pocket primus
boiled the billy in to minutes, and with tomato and
egg sandwiches, cakes, rolls and jam, the eating was of
ambrosial splendour, taken in an outdoor spot as fair
as One would conceive Paradise to be. It was a revela-
tion to one member of the party, who wanted to know
w hy we could not adopt the fashion ; and actually
we could have done had I known my companions
Would have preferred the gipsy life, for I have all the
necessary equipment in the camping kit. Anyhow,
We did the next best thing in the absence of a primus
Stove, for during those eight days we carried our lunch,
Collected extras from friendly farmers and shopkeepers
ko supplement the eatables we had brought with us,
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and borrowed the aid of friendly
cottagers to make our tea and cook
whatever we had managed to collect
from the land. Never were we
refused, and always the goOd folk
resisted any kind of payment, so that
the long" -held impression was
definitely proven on this occasion,
that the average Scot is a most hospit-
able individual, once that native
dourness has been overcome with a.
friendly smite and word. Perhaps
the " drumming -up " habit will
become popular south of the Border ;
it is certainly good fun and cheer-
fully economical.

The Way to Know
ON that journey of 35o miles, mainly

in the comely shire of Perth, we
had one puncture, a tube nipped on a
descent over a rough stretch of mad,
and that was the only mishap, very
quickly cured. A little oil oil chains
and in hub bearings after our rainy
day, a little air in the tyres and one
broken bag strap was all the attention
the machines had or needed. And I
would once more like to stress the
value of very moderate gearing. All
the machines had normal ratios of
6oin., with low gears of asin. or less,
and those modest combinations
allowed us to ride many of the long
slopes in easy comfort, and were
of real benefit during that wet day
when we did a couple of hill 'crossings.
Accommodation in Scotland was
difficult in many places, which was
the main reason we made Pitlochry
a centre for three nights, and feeding
-from the cyclist's point of view, at
any rate-was on the meagre side, so
that our outdoor lunches, and the
little supplements we brought with
us and acquired along the road, made
valuable` additions to our cuisine.
For your information, the three of us
took a tin of salmon, a tin of beef,
a glass of tongue, half a pound of
butter, a quarter -pound of tea, half
a pound of sugar, and a pound of
cheese, and we managed finely with
a few extras the land and the cake

shops provided. Yes, cycle touring on these lines
can still be undertaken with a considerable degree of
comfort and not a little adventure ; but it is wise to
seek night accommodation fairly early, and if possible
telephone early in the morning to secure it. ;We did
that ou several occasions and found it answer admirably,
so much so indeed, that we- had to cut out Kahn as a
stopping place because we couldn't find a roof to
shelter us, the burg being chock-a-block with holiday
makers. My elder comrade who had visited Scotland
scores of times by car said he never knew the land
was so lovely until this fleeting visit by bicycle. And
that remark is true and sound as I know full well
from my own experience of car and bicycle travel,
and it is the main reason why I remain, and shall
remain, a cyclist.

Exercise Care
-1-.HAT the difficulties of supply in the way of

cycle equipment and replacement parts are
increasing and will increase, is a fact that needs no
emphasis. Obviously the right thing to do is to take.
every possible care of the goods we possess and treat
them as precious things-as indeed they are. Yet I
see an awful lot of carelessness in the use of bicycles
and their components, and all the warning in the world
does not seem to have much effect. Only an hour ago
I saw one of our young men blow up a tyre and burst
his pump connection in the process, just because he
did the necessary job without thinking out the best
way to hold a pump end steady during its exercise.
Slip a finger round a spoke adjacent to the valve and
you have a fulcrum wherewith to steady the stroke and
prevent the waggling of the connection, which is the
final ruin of many a pump connection. Pedals, too,
are very difficult to replace, wholly. or in part. Many a
thousand pedals arc ruined by sheer neglect, such as
failure to tighten the nuts securing the rod,that carries
the blocks, with the result that the side -plates become
distorted, and the -pedal is literally trodden to pieces.
Pedal adjustment and oiling is another main cause of
unnecessary wear, and the operations are so simple one
would have thought such care Wbuld result owing to
the present shortage, both of pedals, replacement cones
and blocks. And we are not likely to have any more
week -end bags, certainly none of sturdy make, for the
material is not available, or rather the M.O.S. will
not release it for that purpose. So make the best of
those you possess, and get your wife, mother or sister
to' patch them and improvise straps until you cannot
recognise the original article. 'That is my only remedy,
and though my bags look most disreputable, they at
least serve their purpose. The other day _I successfully
repaired a pump which had developed a leak near the
end of the barrel, by winding electrician's tape .round
the puncture, and it did the job and seems fit enough
for another long run of useful; work. Do not allow your
saddle leather to get slack. There is a tensioning nut
under the nose of the seat ; tighten it before the leather
sags on the wire frame and makes seating accommoda-
tion uncomfortable. These are but a few' of the small
attentions you can undertake to preserve the running
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ease and comfort of cycling, and while they are always
valuable, to -day they are essential, for you cannot
replace many of the components named without a tot
of searching, and in some cases they are not available.

Prices and Values
THE price of second-hand bicycles seems to be

soaring, and as a rider of the best types of
machine, candidly I do not wonder at it. I saw a
is -years -old tandem sold for L:40 the other day. It
was certainly a first-class machine and had been well
looked after, was fitted with a six -speed Cyclo and hub
brakes, with an emergency rim brake on the rear wheet;
but even so, after is years' wear, chain and wheels and
bearings must have been in a condition suggestive of
replacement-an- impossible thing to do to -day. A
James Ace model single, without speed gear, iz years
old, was sold for Li:: ; and I have heard, of other
fantastic prices, or prices which would have seemed
fantastic a year or so ago. Talking recently to a certain
lightweight specialist, I was told he might be -able to
build a couple of tandems next season, but they would
cost at least £35 each with single gears. When I said
in roao that good bicycles-if obtainable-would run
up to L20 each before this war was over, people laughed
at me and tholight I was romancing ; even certain
manufacturers thought I had gone mad, and took me
to task for issuing such opinions. As a matter of fact,
the only error I made in that prophecy was that the
good goods went off the market entirely, and it is that
fact that is now making the second-hand values of
first-class pre-war machines so high. This tendency is
surely a pointer that the market existing for first-class
goods in the cycle industry should be a greatly expanding
one in the post-war years. But do not expect the
immediate return of the best directly the war is over,
because it won't happen. In my opinion it will take
at least a couple of years for the industry to recover
that pre-war quickly -growing expansion, the popularis-
ing of the better type of bicycle. That it will come in
greater and even greater volume I am convinced, and
sincerely hope the trade is too.

The Growth of Cycling
T AM a trifle constrained to report any of the various

Promiscuous conversations I have enjoyed during
the last month or so with people along the road. The
gist of them has been highly favourable to cycling,
so much so, indeed, that often enough- I have been
inclined to take the compliment to the pastime with a
grain of salt, feeling that it was voiced as a compliment
to the listener rather than to the wider sphere of cycling.
But those cont acts have become so common, I am stopped
so frequently on the way by people who know me by
sight, but whom I do not know, that I am rapidly
becoming convinced a very considerable percentage
of our modern riders have been surprised to discover
the pastime of cycling is so varied and so enjoyable.
This type of individual never gave the bicycle a thought

-as a vehicle of pleasure so long as a car was possible,
and for some time after they were forced to ride or
walk, resented the changed conditions. Then the
spring came, and the summer, and holiday times ;
travel was difficult and most uncomfortable, walking
limited horizons, but the bicycle-almost against the
rider's will, to start with-took them into places they
knew not of, or had passed by with a forty miles an
hour glance without knowledge of beauty or interest.
It is remarkable, and sometimes a trifle embarrassing,
to have one's own words quoted in justification of the
fine variety of pleasure instinct in cycling ; yet this has
happened to me on numerous occasions this summer,
and its steady occurrence makes me wonder if the
pastime will not find a completely new clientele among
the hundreds of thousands of folk who perforce have
had to ride for sheer convenience.

By Persuasion
T 'I' has been the habit of most of -us who claim to be

keen cyclists that its advocates are divided into two
classes, the folk who look upon cycling as a sport and
pastime, and those who ride for utilitarian purposes.
Probably we have made a mistake in adopting that
attitude, which seems to me to have resulted in a
lack of effort to win over the utilitarian to the joy of the
pastime, and incidentally the better riding of the
individual on his daily journeys. There is a faint taint
of snobbery in some people because a man or woman
is not astride the type of machine a " real cyclist "
would buy. It is, in my judgment, a wrong approach
to improvement ; and I mention it here and now
because the opportunity of making cycling a still
greater pastime is with us, and we ought to be fully
aware of the fact. Nor should I like to see the new-
comers, restricted now' in their choice of bicycle
specification, treated other than as very welcome
adherents to the pastime, and given advice, when
asked for, with reasons to back it gently explained,
and not fobbed off with a sneer that this, that and the
other is " no good." W'e all had to learn, and one
learns more happily and readily if the case is put
without the introduction of that useless superiority,
which too often I have heard given its advice. It
isn't so much advice the average rider needs as
persuasion, persuasion to try a method new to him, a
method which has been evolved by tourists and club
folk, not for the purpose of being different, but because
by its adoption they ride easier, can sit on a saddle for
long periods with.comfort,and cover an annual mileage
in pleasure riding often surpassing that of the motorist.
This thing seems to me important to remember- in
these days.
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My Point
. of View

DEFINITION of a pessimist : A cyclist who carries
a supply of no -solution rubber patches and a tubo

of solution.

Nine Days' Wonder
A T the mornerit of writing I am just back from a

2. nine -day tour of Mid -Wales and its approaches-
a veritable " nine days' wonder " holiday, which
yielded 563 miles, tremendous enjoyment, many
pre-war meals, and, in spite of not -too -settled weather,
only 15 minutes under the protection of my cape.
What a joy the whole thing was ! Grand scenery, with
hardly a flaw ?ft it : seclusion along the road, with
pleasant 'company at stopping places : gorgeous views
of land and water: sublime nunintains : rich woods :
musical streams : painted skies : a bicycle running
like oiled silk, and not requiring the slightest attention.
This pastime of ours is a great game, especially for
those of us --and I take second place to none in this
respect who know how to obtain full advantage
from 'it.

It may interest my readers to know that, despite the
increase in the cost of living, I was able to carry out this
'tour 'at very little more than the res. per day which
I freed as my essential expenditure several years ago.
The total expense amounted to just under £5, which,
Of course, was the gross cost of the holiday. Is there .
any' other way in which a fiver can he so well spent?
I doubt it. What a -harvest of enjoyment and of benefit
-=of physical and mental health-accrues frqrn a cycle
tour. I have long known this, but I am to -day far more
convinced of the fact than ever.

The subject of meals has been touched upon. Let
it be added that between the first and last feed of the
tour I did not taste margarine, butter being liberally
supplied everywhere. I had all the eggs I wanted-
though never mom than five in a day ! I had all the
butcher's meat I desired. Home -cured bacon figured
on every breakfast-table-what a change it ,is from
the " lease -lend " stuff one now consumes normally
And, at most places, the confectionery approached
peacetime standards, as to both ouality and quantity.
Altogether it was a grand tour, the memory of which
will endure for many a day. My average mileage was
63 per day. How easy it all was, thanks to that practice
which is said to make perfect !

Stay-gt-hoine Holidays
CIRCUMSTANCES over which I had no control

necessitated my remaining fairly near home at both
Whitsuntide and August Pank Holiday week -ends, but
I made the utmost use of the time available and had two
thoroughly enjoyable holidays. I spent each day along
the road and at no, period was I much snore than 4o
miles from home. In the three days comprising my
Whitsuntide, holiday I scored a total mileage of 24i, at
a cost of los. 6d. In the evening and four days which
made up the August week -end I accounted in all for
353 miles, the damage " being 15s. Thus the
aggregate expense of the two week -ends was ,Ct 5s. 6d.,
arid the total distance travelled was nearly 600 miles.
Beyond carrying a small "iron ration," no food was
taken from hpme. I am not -a whale on sandwiches,
preferring to rely on caterers for sit-down meals
consumed in comfort tinder an alien, hut friendly, roof.

'Phis is not the place for discussing the general
principle of stay-at-home holidays, as to which there
is much to be said on both sides, in current circum-
stances. Csclits,.however, occupy a special position,
and such holidays cause no hardship. In its pleasure
content and possibilities, the stay-at-home holiday does
not fall far short of the going -away holiday, and the
cyclist who, for one reason or another, is compelled
to take the former type of vacation needs no sympathy.
To be sure, the necessity of having to traverse familiar
suburban roads every morning and evening is a small
nuisance. To set against that, however, is the fact
that one can always travel light, and is always sure of
a hot bath at the day's entffing-an item of particular
value ,if wet weather should be encountered. Sp 'I
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may fitly put a query which is but a
variant of the inquiry already asked in
the present contribution : In what other
way could one obtain such admirable
stay-at-home holidays at so grotesquely
small an expense? In my view, the
answer to that question is : " No other
way." .

Reverting to the purely personal aspect
of this matter, it may he added, as a matter
of possible interest, that on the hottest day
of the year-a day when the sunshine was
aided and abetted by a brisk wind which
came, apparently, f tore the nether regions I

-I did my longest journey, one of 93 miles. It must
have been a warm day, because, as a very definite novelty,
I cultivated a thirst!

Bank Holiday Sights
IMAY fittingly go on to make a further reference

to those two holiday week -ends. On the morning
of Whit. Sunday I rode for some miles along what in
normal times is one of the most popular roads in the
Midlands-that which links Burlingham with Stratford-
on-Aton. In pre-war days it was a road which cyclists
liked to avoid at week -ends, so infested was it with
hurrying motor -cars, but the aspect of things is now
very different, and it was a great joy, on the occasion
in question,, to behold the hordes of cyclists making
their way towards that picturesque town in which the
author of Shakespeare's plays first saw the light of day.
What a sight it wins ! Reminiscent of the crowds
converging on Meriden for the annual service of
commemoration-again in pre-war times. Boys and
girls, of varying ages, on singles and tandems,' with
offspring sometimes carried in a side -car : boys and girls
in trousers and shorts, in lumber jackets, ice-cream
coats, jerseys-or coatless. A grand sight, supporting
the view of some Extremely Observant Person that
" cycling has come into its own again."

On'the following evening I was hack along that road
again, to he confronted by more and mbre crowds of
cyclists, all merry and bright. A joyous and impressive

,picture, which gave one cause for hope that the discovery
of the bicycle by thousands of new cyclists will have
permanent results on our glorious pastime. In between
times, at Whitsuntide, I philandered in some of the
lovely lanes of the Forest of Arden, and at one point
was overtaken-quite an easy process !-by a really -real
group of cyclists, with whom I rode for a short space.
They evidently came from far afield, and one of them
said, in a complimentary manner, that he was glad to
have met me, I being the one thing lacking from the
scenes through which the party had been travelling.
My friend indicated that the picture was now complete.

Notes of a Highwayman LEONARD ELLIS

County Characteristics
MOST counties have characteristics which distinguish

them from other counties, but the youngster's
idea that the scenery changes abruptly as one crosses
the' boundary is not, of course, borne out in fact.
The characteristics of any county are only 'a broad
indication of its main features it is obvious that every
county possesses a dozen and one bits of scenery of
widely differing types. There is, however, at least
one spot where not only do the county characteristics
change most suddenly, but to go further one can say
that one minute we are in one c,,untry, England, and
the next we are in Wales, real Wales. The scenery,
aF We' follow the Holyhead Road to Chirk is typical
Shropshire as far as the hill that drops down to the
England -Wales border; and there in the bottom of
the valley dashes the rocky -bedded Ceitiog, as Welsh a
stream as you could wish for. It is true that the change
is not maintained, for as we slowly climb the hill to
Chirk we are conscious that although' in Wales the
scenery is of exactly the same type as that across the river
However, having reached Chirk, let us proceed along
the Highway to Wales, At,the Holyhead Road, or
the Watling Street. We shal find that although Chirk
was quite English in style, the scene does rapidly become
truly Welsh.

An Entrancing Valley
IN half a dozen miles we are in Llangollen, a most
+- entrancing town and Welsh to the core. Enclosed
by mountains, but not shut in sufficiently to be regarded
as overwhelming, Llangollen has few equals as a centre

for touring. Not only is there a .tremendous amount
of interest in the place itself, and within easy walking
distance. but several good roads give access to other
beatity spots ; and the road hack to Llangollen never
palls. The River Dee runs right across the floor of the
valley, which is spanned by severaktimposing viaducts
and aqueducts.- Here the Dee is a real, rushing, tocky
river; a dozen miles away at Corwen it is placid as the
Warwickshire Avon. The Dee has many charms and as
the Llangollen canal begins a little west of the town and

 runs parallel with the river, there is a delightful walk
along the banks of either. At the point where the
canal is born we find the Horseshoe Fells, admittedly
artificial, but very beautiful. Llangollen is fond of
horseshoes and away to the north is the famous Horse-
shoe Pass over the mountains to Ruthin and Denbigh.
On the way we shall pass Valle Crucis Abbey, a
singularly lonely and dwautiful ruin, one of the few
ecclesiastical ruins that Wales has to show.

History and Interest
PACK in the town we see the old bridge over the
" Dee, sometimes erroneously called the Rowtan
Bridge. It was, in fact, built by the Bishop of SL
Asaph in t345. This bridge is one of the so-called
Seven Wonders of Wales. Perhaps the real show -place
of Llangollen is Plas Newydd, or the New Hall. This
is a magnificent specimen of black -and -white archi-
tecture standing in beautift& grounds and yet not
really beyond the limits of the town. In the house and
all over it there is a wonderful collection of carved
oak, and the, contents of the rooms are a veritable
museum and treasure -house.

Plas Newydd, Llangollen.
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A FLINT . . . jagged . . . razor-sharp . . a destroyer of
precious rubber ! It embeds itself in the cycle tyre tread,
gradually working deeper into the rubber with each turn
of the wheel, until finally it pierces the inner tube. That's
where rubber destruction starts. Air escapes and the
resultant lowered pressure soon brings about casing fatigue
and ultimate collapse. Cycle tyres must be kept hard or they
will fail prematurely. So inspect your tyre treads regularlyand
OUT WITH THOSE FLINTS!

TREASURE THOSE

October, 1943

SHARE YOUR PUMP WITH A PAL!
Cycle pumps are now in short supply. When you
see that your pal's tyres would be better for a
little more air, loan him your pump if he hasn't
one of his own. It's another way, you can help
your country solve its critical rubber problem.

DUNLOP CYCLE TYRES
3H/304

//

PEVENSEY CASTLE

AWHEEL . . . IN SAFETY

it*

Spinning along the roads of Great Britain, wherever you travel
and whatever the weather, rain or fine, you will be safer if you

fit Ferodo All-weather Brake Blocks. Sure -gripping,

noiseless and long lasting, they give you added
confidence in all emergencies . Be sure to fit

FERODO
ALL-WEATHER BRAKE BLOCKS

FERODO LIMITED, CHAPEL -EN -LE -FRITH
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EVEN the old-time cyclists with whom I
have chatted during this harvest season

cannot recall a year when there have been
so many good fields of wheat, and barley,
and oats to see and admire. Ares and acres
of land under the plough which used to be
pasture . . . and in some cases, pretty poor
pasture too ! We should take off our hats
to the farmers of England (not forgetting
those of Wales and Scotland !) for doing a
wondrous job. And when we doff our hats,
and give a toast to the farmers, let us have
in special remembrance those grand girls
of the Land Army-they have never received
the praise and publicity which is their due,
and I fancy that the W.L.A. is the least
known of the Women's Services. But those
who know and love the countryside, and
have bee.i watching those fields of golden
corn, know how great is our debt to those
splendid girls who have driven tractors,
milked cows, cared for horses, and done the
thousand and one things which are
necessary if a farm is to be kept going.
When the peace celebrations come (as they
surely will) the Land Army girls must have
a very special place in the procession of all
those who have secured us the victory.

Good Old Days
WE hear much talk about the " good old

days "-and sometimes one gets the
impression that in those good old days,
everything was perfect ; old folks are fond
of painting glowing pictures of the happy
times of yore-and when I hear them, I
always feel that it is necessary to get a true
perspective on this matter. I admit that we
have lost a good deal owing to the swift
march of scientific progress ; some of the
romance of life has gone ; we have lesS time
to " stand and stare " ; but there were bad
things in the old days too ! I thought of
some of our gains in the realm of dress
when, recently, I watched some girl cyclists
dismount from their trim modern bikes, and
enter an inn for refreshment. How sensibly
they were clad ! Strong limbs exposed to
the good fresh air ; light -weight clothing
which permitted free movement ; and I

44.{c rOM

of Wight.

recalled the extraordinary muffling clothes
of the period when cycling was a novelty-
and when " lady cyclists " were looked upon
askance. Oh ! a great advance ! I chatted
to those three modern girls as they drank
some mild ale from tankards in the little inn.
Healthy girls-free girls-emancipated for
ever from all the hampering restrictions of
grandmother's day. They had ridden through
many leafy Buckinghamshire lanes that day,
and they were good cyclists-proud of their
machines, and anxious to learn all they
could of the countryside of old England.

The Small Man
T HAVE always loved the individual trader

. . . the " small man " who has refused
to be squeezed out by the big combines.
I talked with a cycle dealer in a small town
the other day, and admired his truly British
spirit of independence. Owing to the war,
he had had few machines to sell, and his
stock of ty, es was small indeed when com-
pared with what he would have displayed in
his window in the piping times of peace.
But he held his head high, and he was
planning for the good days to come, when
once again he would scheme out a window
display which would be a credit to his own
powers of imagination, and a tremendous aid
to the makers of the cycles for which he held
the agencies. This is the type of " small
trader "towham our country owes much ; in
a sense, British industry has been built up,
and maintained, by the brave " one-man "
business, and it will be a sorry day for us
when such businesses have been erased from
the business scene. I trust they never will
be erased, but that they will grow stronger
in the new and better years to come.

When it is Necessary

"IS your journey really necessary ? " was,
to me, more than a Government

suggestion . . . it was a command not to
travel unless there was real and urgent
necessity to take the train and add to the
already heavy burdens of our railway
personnPL. But . . . there does come a time
when it seems imperative to take a rest

from war -work, and this applies particularly
to our women -folk, who spend so much of
their time dealing with those household
duties which come round with monotonous
regularity. For them . . . a week by the sea,
free from washing-up, bed -making, meal -
preparing, means more than one can say.
And all this leads me to the point that a
week ago I stole away to Wales, and found
peace and contentment in a  village some
eight miles from Pwllheli. Its name is Dinas,
and if you are interested in wild flowers, and
butterflies, you will find the place a paradise.
On the walk from Dinas to Tydweiliog,
armed with butterfly net, killing -bottle, and
temporary setting -boards, I captured some
fine specimens of the Painted Lady, Clouded
Yellow, and Peacock butterflies. And almost
every yard one could have stepped on a
Fritillary. For the keen entomologist, a bit
of HC.I ,7en indeed . . . and one had the roads
to oneself . . . and what good roads they
are . . . thanks to the surveyor's department
of Carnarvon County Council!

One morning I stumbled into a veritable
 hive of Nature's activities: first of all, I
swept my Pet over a tangled patch of hedge -
growth and captured a Painted Lady
butterfly ; then, I heard a squeaking and
crying from the hieh bank, and, on exploring,
discovered a weasel attacking a nest of baby
rabbits ; I beat off the lithe and savage
attacker, restored a baby bunny to its mother,
and turned back to the lane; to find an
Elephant Hawk caterpillar making its
leisurely way from one side of the road
to the other. He now reposes in my larva
case, feeding on suitable foliage, and I hope
in due course to see him in chrysalis form,
and,. finally, emerge into the perfect moth.
To the nature -lover, those few moments
were packed with high adventure, and I
walked home feeling very satisfied.

Wooden Pedals
HAT has happened to the woodep

pedal ? We heard a good deal about
the necessity of substituting beech, or
chestnut, for rubber . . . but so far, I have
yet to meet .a cyclist -4ose machine is
equipped with other than rubber or metal
pedals. Maybe the timber controller has
" had words " with the rubber controller !

But I must say that the beech pedal blocks
I inspected at a factory some months ago
seemed good and practicable.

The Thief

THE cycle thief is still with us, and I often
wonder why riders are so careless when

leaving their machines outside inns and other
places. A cycle -lock and key should be
regarded as just as essential a part of our
equipment as rn inflator or a touring map.

Talking of maps, how good it is to find
-in many an inn or hotel-that fine and
massive volume the "Dunlop Book." It was
first published, I fancy, round about 1916,
and two famous men were associated with
its compilation . . . Edward J. Burrow and
A. J. Wilson. The former is no longer with
us. He was a great lover of the English
scene, and possessed a profound knowledge
of geology, ancient earth -works, Roman
remains, and curiosities of the countryside.
A. J. Wilson-the immortal " Faed " is,
happily, still alive, and dwells in peace in
the Cotswolds. Together, they gave us a
touring volume which is a mine of informa-
tion for every man who loves to wander, and
to whom the, roads, and hills, and valleys
of our land .are the ever -magic lure.

www.americanradiohistory.com



HIGHST0,01.1,! UTILITIES

CRYSTAL SETS Our latest Model is
REAL RADIO

RECEIVER, and
is fitted with a
PERMANENTCRYSTAL
DETECTOR.
WHY NOT RAVE
A SET 1N YOUR
OWN ROOM OR
AS A STAND-BY ?
--9,/6, post 66.
PERMANENT
DETECTORS, 21,
post 3d.

Bp.'. TRANSFORMERS
These guaranteed traneforniers NI orb from any A.C.
Maine, giving 3, 5 or 8 volts output at 1 amp.,
operate bulb, lamzer or bell. Also for A.R.P. light
in bedroom, or shelter. PRICE 8/6, POST 5d.

MORSE KEYS
Practise on a regulation size Tapping Key. Our
heavy brass model Is mounted on a wooden base,
has au adjustable gap and nickel contacts. Key is
wired to work buzzer or flash lamp by using a 41 -volt
battery or the transformer described above.
BRASS KEY, 8/9, Chromium plated, 7/6. W.O.
Model with heavy brass bar and the addition of a
front bracket, 9/8. Chromium plated, 10/6. The
above keys are supplied to the Services for Morse
instruction. Slightly smaller Key, 5/, Junior Key,
mounted ou a bakelite base together with a buzzer.
Af.. Should you require a complete outfit, our D.X.5
Set consists of a heavy key mounted on a large
polished board, 10in. x 70n., together with a buzzer,
Hash lamp, bulb and holder with two switches to
bring either Into circuit. Terminals are also provided
for distant sending and receiving, 191, post Ed.

MICROPHONES
Just the thing for impromptu
concerts, room to room com-
munication, etc. Bakelite table
model, 616 : Suspension type as
shown, 8/6. Post 85. Super
Model on stand, 121.. Fading
instructions included. Mike but-
tons. 2/8. Transformers. 4,6.

BUZZERS No. z.
Square single coil model. 2/6.
No. 3 HEAVY DUTY double
coil, 9(9, boat 211.

SOLDERING IRONS, Adjustable Bit all ports
replaceable and fully guaranteed. 100/550 v.,
no watts, 9/6; 150 watts, 1216, PO4 65.
SEND 16. S. A. E. FOR LIST B.P. OF USEFUL
ELECTRICAL ACCESSORIES. Money refunded if
not completely satisfied. Letters only. Please
include postage, any excess will be refloated

HIGHISTONE LTTILITIEN.
58. New Wanstead. LONDON. 11.11.

NORTHERN MODEL
AIRCRAFT COMPANY
25, LOWER MOSLEY ST.,

MANCHESTER, 2.

TWO NEW BLUE PRINTS

1.-Floating Model Battle-
ship, King Georgg V Class.
Model can be built from
scrap.

Plan 2/6
All Instructions for Making.

11.-Floating Model of
H.M.S. Nelson.

Plan 2/6
Full Instructions for Building.

FULL RANGE OF ACCESSORIES
FOR SOLID MODEL I 72 SCALE

AIRCRAFT, CATALOGUE 4d.

PLEASANT EVENINGS
AT THE PIANO

Let me  teach you BY POST
from ordinary music too
freakish methods) in your own
home and leisure time to play
really well and read music
readily at sight. You shell
quickly play Songs, Dances,
Hymns and Gems from the

Great Mailers, so that your friends
will ,1111 :.ou always. I have en-
rolled more than 12,000 adult pupils
during the War. During 38 years
I have taught over 62,000 and I
CAN TEACH YOB. Semi for FREE
BOOK and advice. Say Moderate,
Elementary or Beginner.

Mr. H. BECKER
(Britl.dr bil

De,rele I.)

(Dept. 258), 69, Fleet Street, E.C.d

YOU CAN TIN ANY METAL QUICKLY AND EASILY
with

HOYT'S TINNING COMPOUND
consisting of powdered metal combined with an active flux
NO SEPARATE APPLICATION OF FLUX. SOLDER OR TIN REQUIRED

JUST CLEAN THE JOB AND FOLLOW DIRECTIONS

Heat the work and just sprinkle the powder evenly
upon surface to be tinned. The flux should " boil "
and its cleansing action will be assisted if the surface
is scrubbed with a wire brush at this stage. When
flux has all melted and the surface is tinned evenly
all over, remove from heat and wipe with a clean rag.

Price 6/- per lb. nett carr. paid..
HOYT METAL CO. of GT. BRITAIN, Dept. PM, DEODAR RD., PUTNEY,

LONDON, S.W.IS ,

ELECTRO - MAGNETIC
COUNTERS

500 ohms coil. Counting up to 9,999. Operating from 25 V. to 50 v. D.C.
Many industrial and domestic applications. (S.H., ox-G.P.O.; all perfect.)

5/6. Postage 9d. extra.

LONDON CENTRAL RADIO CO.,
23. LISLE STREET. LONDON. W.C.1.

IF

Control switches, lighting and process heating
transformers.
You can rely upon the makers of Varley
products for accuracy and precision.
New ideas being constantly developed for
the industry.
Contractors to H.M. Gtvernment, Municipal

Corporations, etc.
OLIVER PELL CONTROL LIMITED,

Cambridge Row, Burrage Road,
Woolwich, S.E.18

ITS

Guessing-or KNOWING ?
The real Radio Service Engineer does not rely on guesswork or luck. He knows
that., in order to tackle every job efficiently, confidently and quickly, he must
understand the theory of modern circuits.
If your knowledge is not sufficient, we can improve it. Even if you know nothing
about radio, we can give you a thorough training, starting from the elementary
theory.
We specialise In teaching radio and allied subjects. Our method of Home -Study
Tuition is an outstanding success. Hundreds V students owe their progress
and improved earnings solely to our training.

Send for free de-
tails of our Home -
Study Courses in
Radio Reception,
Servicing, Trans-
mission, Television,
Radio Calculations
and Mathematics.

(Post coupon in unsealed
envelope-rd. stamp.)

T. & C. RADIO COLLEGE,
2, The Mall, Ealing, W.5.

Please send me free details of your Home -Study
Mathematics and Radio Courses.

Name

Address

31.4

October, 1943

Add the
FINISHINGIOC"

. . . to your models with
Plasticine,' the famous modelling

medium. For nearly half a
century Plasticine ' has been
used by modelling enthusiasts the
world over, and to them at least,
this material of 101 uses is indis-
pensable. Limited supplies still
available from your usual dealer.

HARBUT T S

Plasticine
BEIM (KM ISTRY
EXPERIMENTS AT HOME

FOR BLACK -OUT EVENINGS.

SPECIAL OFFER
PARCEL OF USEFUL APPARATUS

Post 7,6 Paid

SENO .57'131 PED (1d.) ADDR
EN I E LOPE FOR PRICE LINT nP

OTHER EQUIPMENT
BECK (Scientific Dept. A), 60 High St.,

Stoke Newington, London, N.11;.
Booklet: ' Experiments in Chemistry," Td.

liatever your age, you can now
study for the all-important Matric-
ulation Examination at hOme on
" NO PASS-NO FEE " terms.
"MATRIC " is the accepted pass-
port to all careers, and opens up
opportunities which would other-
wise be completely closed to you.
Ensure the success and security of
you and yours through post-war
difficulties by writing for our
valuable "Guide to Matriculation"
immediately-FREE and without
obligation. B.T.I. (Dept. 160),
356, Oxford Street, London, W.1.

ELECTRIC ETCHING EQUIPMENT

A AS SIMPLE TO
USE AS A PEN
Will etch on any
metal. Quicker than
machine engraving.
From Dealers or direct.
Send for leaflet ' 1.13."

RUNBAKEN.MANCNISTER I
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GALP IN
ELECTRICAL STORES

" FAIRVIEW,"
LONDON RD., WROTtIAM, KENT.

TERMS CASH with ORDER.
Na C.O.U.

:egret no Orders ran be accepted from Etc
or Northern Ireland.

ELECTRIC LIGHT CHECK METERS,
well-known makers, first-class eondition,
electrically guaranteed, for A.C. inai as
200/250 volts 10 ey. 1 phase 5. amp. load,
1022'. each ; 10 amp. load, 12/6, carriage 1/-.
1 K.W. TRANSFORMER, input 100 volts
at Ion cycles, single phase, output 10,500
v,iIts, centre tapped to earth. Price
21.10:-, carriage forward.
HEAVY DUTY CABLE, V.I.R., and
braided, in first-class condition, size 37/13,

-lengths 30 to 40 yards. Price by the length,
5/- par yard, carriage forward, or 7./. per
yard for short lengths, carriage paid.
ROTARY CONVERTER, D.C. to D.C.,
input 48 volts; output 2,500 volts at
1 kW., condition as new. Price CIO,
carriage paid.

WATT WIRE END Resistances, new
and unused, assorted sizes (our assort-
ment), 5/6 per doz. ; post free.
SOLID BRASS LAMPS (wing type), one -
hole mounting, fitted double contact
email B.C. holder and 12 -volt 16 watt
ball), 3/6 evil, post free. or 30/- per doz.,
carriage paid.
TUNGSTEN CONTACTS, 3/15311. dia.. a
pair mounted on spring blades, also two
high quality pure silver contacts Shsin.
41M., also mounted' on spring blades flt for
heavy duty, new and unused; there is
enough base to remove for other work.
Price the set of four edntaets, 6/-, post free.
AUTO TRANSFORMER. Rating 2,000
watts, tapped o-tio-2tio-no-244) volts,
as new. Price £9, carriage paid.
RESISTANCE MATS, size Sin. by Gin.;
set of four, SO -$0-150 'and 69Q ohms, to
carry .1. to 3 amp. Price, set of four, 5/-,
post -free.
LARGE TRANSFORMER, input 230v..
50 cycle. Output 2,000-0-2,000 volts at
SOO m/A., awl 11 volt L.T. winding.
Price £3/15/0, carriage paid.
MOVING COIL Ampmeter, 21in. die.,
panel mounting, reading 0-20 amps.,
F .S.1), 15 nt/A. Price 30/-, post free.
CROMPTON DYNAMO, shunt wound,
output. 50/75 volts 25 amp., 4 pole, speed
1,750 r.p.m., massive construction, in
p:,rfeet workipg order. Price £9, carriage
paid.
MOTOR DRIVEN PUMP, 100v. D.C.

- motor, " Keith Blackman," t H.P. ; lin.
inlet and outlet,- gear type pump, in
perfect working order. Price 25, carriage
paid. Ditto 220v. D.C. motor, kin. hdet
sod outlet. Price 67110/0, carriage paid.
MOVING COIL movements, needing slight
repair; .modern type, famous makers,
deflection 10 ni.a. Price 15/-, post free.
RIGHT ANGLE DRIVE, Mounted in
gun-inetgl box, all bail bearing, 51n. dia.
shafts, as new. 12/- each, carriage paid.
MOVING COIL VOLTMETER, Olin. dia.,
range 0-10- wilts, F.S.D. 5 panel
innunting. me, 3216, post free.
MILLIAMPMETER, flugh mounting, Olin.
dia., range 0-100 m/A, shunted, moving
coil. Price £2, post. free.
MOVING COIL AMPMETER, 2lin. dia.,
range 0 amp., panel mounting, F.S.D.

m/A. Price 10/.., post free.
D.C. MOTOR, Stylist wound, 110v., H.P.,
speed 1,7:50 ball hearings, lam-
inated fields. Price £2, carriage paid.

p ROTARY comvPrElti D.C. to D.C.,
input. 11 volfs, utput 1,100 volts, SO
watts, wilt operate successfully on 6 volts
Minn! Price 50/-.

4.1AMVE GUNMETAL WINCH, complete
"tin hang handle, for use with tin, wire

ble, weight :74) 111S., Collditicll as new.
Price £3, carriage paid.
200 AMP. KNIFE SWITCHES,
in first-class imnditibn. Price 15/-, each.
DYNAMO, maker C.A.V., output 20 volts,
10 amps., speed 1,500 r.p.m., ball bear*
Price £5.
'RECORDING AMPMETER In large iron-
clad ease, moving coil, (1-3 amp., no pen,
clockwork perfect. Price £10, carriage
paid.
2 K.W. TRANSFORMER CORE offered
for rewinding only, windings not guaran-
teed. Price 30/-, carriage paid.

NO MAN CAN KNOW TOO
MUCH OF HIS PRODUCT

BRITISH MADE

Full particular,
on request.

The Ultra Lens is a revealing eye of six
actual diametrical -36 area magni-
fications, which brings out points of
strength or weakness. Whether you

are engaged in manufacturing, buying or
selling, it is an ally of real value. No
instrument you can buy will more
quickly justify and pay for itself.

For the close scrutiny of every conceivable
object, metals, tools, fabrics, fibres, minerals,
precious stones, paint, print, manuscripts,
biological and botanical specithens, cutting
edges, fractured surfaces, raw materials,
and innumerable other purposes, the ULTRA
LENS is invaluable, and presents in many
instances hitherto unsuspected data which
can be used to advantage.

The price is i4-5.0 complete in case with spare
bulb, battery, and transparent measuring scale.

The Ultra Lens Company,
RICHARD. BOCK,

75, Finsbury Court, Finsbury Pavement,
London, E.C.2.

BOLT DOWN THAT MACHINE IN HALF THE TIME

with CINCH Bolt Anchors

Free ! SEND FOR

Suitable for all fixings to walls, ceilings
and floors of cement, brick, stone, etc.

No delay : full load can be applied
immediately. Depth of hole

40% to 60% less than ordin-
ary fixing methods. Cinch
anchors give a quick and
positive bite that holds per-

manently. Will not slacken or
work loose. Sizes to suit all

needs. IMMEDIATE DELIVERY.

DETAILS AND SAMPLE ANCHOR and prove our claims

HOYT METAL CO. OF GT. BRITAIN. Dept. P M.. Dendar Rd.. Putney. L03:01. S.W 1S

RATCHET & REVOLUTION
COUNTERS

Ask for
Leaflet 1813

R. & F. CARTER & CO.
LTD.. BOLTON 5

Easily made
tram our east-

ILHALLA M
& SON,

Upton, Poeta.
Darset.

v,INiATURE FETROL ENGINES (or
Aeroplanes and Speed Boats.

Send 3.1. far particulars.

REPUTABLE FIRM of Toy Manu-
facturers and Electrical Engineers seek ideas
and designs for- electrical and mechanical
toys for post-war programme. Also
model Aero-engines and Aeroplanes.
Generous terms.-Apply Box, 142.
" Practical Mechanics," Tower House,
Southampton Street, Strand, W.C.2.

to

"ARGENTA" SILVER
PLATING MATERIALS
For home use, same as supplied to
Electroplating Trade. Silver Plate
Lighters. Cutlery. etc.. a profitable
and instructive pastime, complete
set 15/6. plus postage and packing.
Send 2ld. stamp for printed folder to

ARGENTA PRODUCTS,
40, Harrogate Road, London E.9.

SCALE BITELDLNGS "00"
PLATELAYERS' HUTS 2/8
COAL OFFICES ... 3:6 8 4: -
GOODS DEPOT... ... 10/6
ENGINE SHEDS

(Double Road) ... 15'6
SETS OF SIGNAL

6 A 6/9

3/ -
BUILDING LITHOS ... 3d. 341.

Postage 4d. extra.
BOOKS

The ABC of C.W.R. Locomotives 1'3
Postage 2ld. extra.

British Railway Rolling Stock ... 4/6
Postage 8d. extra.

GOOD PRICES FOR USED MODELS
AND PARTS.

Ty)desles. R Monnrook, 109. Deansgetp.
Manchester, 3.

It's as easy as A

Learn
MORSE CODE
in Record time!
First you listen-then you find
mptuself reading and sending
MORSE like an expert. ' It's easy
by Linguaphone, because you
learn by sound. The principle is
the same as in the world-famous
I.inguaphone language method.
Soon after you have started listen-
ing to the records in the course,
you will develop amazing speed
and efficiency in receiving and
transmitting mes,4iges.
The Linguaphone Morse Code
Course has- been pierared, tried
and approved by experts. It con-
tains five double -sided recoids,
comprehensive text -book, exer-
cises for practice and full addi-
tional information about the various
branches of the Code. Send the
coupon below for a complete cow se.

LINGUAPHONE
Morse Code Course

Name

(Dept. II/ 2.)

Address

'lo the Linguaphone Institute (Dept.
U/12). Linguaphone Rouse, go7,
Regent Street, London. W. r. Please
send me, post free, a Linguaphone
MORSE CODE COURSE, for which

enclose a remittance, value 351

"Easily the best soldering fluid
ay obtainable."

This statement by a regular user
ct " BAKER'S " expresses the
general opinion of motor and
engineering trades. Sold in 6d.,
It- and 116 ties. Also in Bulk.

SIR WM. BURNETT & CO. (CHEMICALS) LTD.
Gt. West Rd., Isleworth. Middx. Hounslow 0476

MODEL RAILWAYS
PURCHASED

Iris, Hornby. Bassett, Lionel and
others. Electric. Clockwork or
Steam, any gauge. Will purchase any
layout however large, or separate
parts. Locos, Rolling Stock, Track,
etc.. however small. Twin Trix. nd
Dublo specially wanted, also Meccaeo
Building Outfits. Please state fully
what you have, and price required.
Cheque by return.
We also have FOR SALE a large
and varied stock of all makes, either
in separate parts or complete layouts.
State your requirements fully and
enclose stamp.

BOTTERILLS
t .igh;I., Canvey

I Malt Essex.
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One of the following Courses taken at home in your
spare time can definitely be the means of securing
substantial promotion in your present calling, or entry
into a more congenial career with better prospects.

ENGINEERING, ETC.
Radio - Telegraphy - Telephony - Welding - Aero-
dynamics - Electrical Engineering - Television
Electric Wiring-Talking Picture Work-Generation
and Supply - Works Management -- Metallurgy-
Refrigeration - Plann&g, Estimating, Rate -fixing -
Time and Motion Study-Aero Inspection-Auto-
mobile Engineering-Sheet-metal Work-Engineer-
ing Draughtsmanship-Aero Draughtsmanship-Jig
and Tool Draughtsmanship-Press  Tool and Die
Draughtsmanship - Structural or ,RIF Concrete
Draughtsmanship - Sanitary Engineering - R.A.F.
AND R.N. PILOTS AND OBSERVERS.

GENERAL

Matriculation - College of Preceptors - Chartered
Iiistitute of Secretaries - Aircraft Apprentice
Salesmanship-LONDON MATRICULATION.

MUNICIPAL SERVICE

School Attendance Officer-Handicraft Teacher-
Registrar-Relieving Officer-Sanitary Inspector-
Weights and Measures Inspector-Inst. of Mun.
and Cy. Engineers-P.A.S.I.

THE BUILDING BOOM-
SECURE YOUR SHARE !

The Free Guide also gives particulars of our
extensive range of modern Building and Structural
Courses, Surveying and Levelling, Quantities,
Costing, Building Draughtsmanship, etc. The
great post-war Building programme offers un-
limited prospects to technically trained men.

BECOME A DRAVGHTSMAN-
or AERO INSPECTOR
AND EARN BIG MONEY

Men and Ywiths urgently wanted for reserved
occupations as Draughtsmen,Inspectors, etc.,
in Aero, Jig and Tool, Press *Tool, Electrical,
Mechanical and other Branches of Engineering.
Practical experience is unnecessary for those
who are willing to learn-our Guaranteed

" Home Study" courses
00, will get you in. Those

already engaged in the
General Drawing Office
should study some
specialised Branch such
as Jig and Tool or Press
Tool Work and so con-
siderably increase their
scope and earning
capacity.

NATIONAL INSTITUTE OF ENGINEERING
(Dept. 29)

148, HOLBORN, LONDON, E.C.I

NEARLY SIXTY YEARS OF
CONTINUOUS SUCCESS

SOUTH AFRICA BRANCH: E.C.S.A. P.O. BOX 8417 JOHANNESBURG.

" PRACTICAL ENGINEERING " said =-
We recommend all readers interested in improvin; their position

to apply for a copy of this valuable book. " Success in
Engineering " is. not a pamphlet. It is a 124 -page book, con-

- tqining vital information on all branches of
engineering . . There are many engaged in engineering who
owe their success to The ,National Institute of Engineering:,.
fhe FREE GUIDE explains :

 Openings, prospects, salaries, etc., in  Draughts-
manship, Inspection, and opportunities in all other
branches of Engineering and Building.

 HOW to obiain money -making technical qualifications
through' special RAPID FULLY -GUARANTEED
COURSES.

Write now for . your
Copy of this.- remarkable
publication.
A.M.I.E.E.,
A.M.Brit.I.R.E., A.M.I.P.E.,
A.M.I.C.E., A.M.I.Struct.E.,
A.M.I.A.E.., A.F.R.Ae.S.,
A.M.I.S.E M.R.San.I.,
London B.Sc., Degrees.
Fully guaranteed postal courses jot
all the abb6e and many other
examinations. Fully described in
the Free Guide.

Free
unici

THE ACID TEST OF TUTORIAL EFFICIENCY
SUCCESS-OR NO FEE

We definitely guarantee that if you fail to pass the examination for
which you are preparing under our guidance, or if you are not
satisfied in every way with our tutorial service-then your Tuition
Fee will be returned in full and without question. This is surely
the acid test of tutorial efficiency.

If you have ambition you must investigate the Tutorial
and Employment services we are able to offer. Founded
in 1885, our success record is unapproachable.

Why not fill in and post the attached coupon NOW for further
details and Free Authoritative Guide to openings in Engineering
and Building ? This book contains a mine of valuable and exclusive
information and may well prove to be the turning point in
your career

PROMPT TUTORIAL SERVICE GUARANTEED

FOUNDED 1885 - FOREMOST TODAY -- OVER 100,000 SUCCESSES

"Practical Mechanics" Advice Buieau COUPON
Thls coupon is available until October 50th, 1943, and must
be attached to all latre containing queries. together
with 9 penny stamps. -4 s!amped, addreened envelope
=:- meet oleo be.endoied.
,Praotical Meohanics. October, 1943.

...
..." To NATIONAL INSTITUTE OF ENGINEERING

..." (Dept 29), 148, Holborn, .London, E.G.1.
Please forward your FREE Guide to t i

NAME

"'BEE COUPON

-
ADDRESS.....  .   00000000000000000000000000    - . 

My general interest is in : (i) ENGINEERING (Place a cross agat
1z0.. in Oil(a) BUILDING (3) MUNICIPAL WORK yu

branch
interesled.

The subject or examination in which )tam especially mte rested is

To be filled in where Au already have a specs: preferenCe.
(Id. stamp only rpquired if unsealed envelope used.)

Publiebed about the anth of each month NEWN ps, LI WiTED, Tower HOLIEle, Southampton Street. Strand. London. W.C.2, and PCMrd
in -England by the Newnes and Po trson Printing Co., Ltd., lfmnoer Street, London, W.10. Sole Agentg for Aft and New Zealaud--Ourclon& Cetch,
Ltd. Sole agents for South Africa Central News Agency, Ltd, Subscription Rated (including postage). inland 10s. Gd. per annum. Abroad, Ito. Ice

annum. Canada, 11)3. Per annum. Registeml at the 0,P.O. for graneaniflaion by Canadian 9.1aeler.ine Peat.
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