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Join the Well-paid
Ranks of the I.C.S.
TRAINED MEN

THERE IS ALWAYS A GOOD POSITION FOR THE MAN
WITH A -SPECIALIZED TRAINING, BUT THERE’S
NO WORTH-WHILE PLACE FOR THE UNTRAINED

Ambitious men everywhere have succeeded through
.C.S. Home Study Courses. So also can you. We
offer you the benefit of our 54 years' matchless ex-
perience as the creative pioneers of
postal instruction. Since our establish-
ment in 1891, more than 1,000,000
British men and women have enrolled
for 1.C.S. Courses.

The man with an I.C.S. Training in any one of the subjects
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THE *» FLUXITE QUINS*
AT WORK

“I'm in a fix, look at me,
The iron’s got cold, don't you see.
You bet it’s stuck tight . . .
For I used some
FLUXITE' ...
“Try heating it, chum’
chuckled EE.

For all SOLDERING work-—you need FLUXITE—the pasie flax
—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 Fluzite joints can be *“ wiped’

successfully that are

8d., 1/4d. and 2/8.

impossible

by any other method.
Use.d__for over 30 years in Government works and by leading
engineers and manufacturers.

Of all Ironmongers—in tins,

Ask to see the FLUXITE POCKET BLOW

LAMP, price 2/64.
. TO CY_QL'STS! Your wheels will

“keep round and frue unless the
spokes are tied with fine wire at th ing
AND SOLDERED. This makes a ek

stronger wheel. It's simple—with FLUXI
—but IMPO%?I‘A‘;\'],T. "

&/
T he emomire ¢ ALL MECHANICS WL HAVE N

I GUN puts “FLUX- ! ity Vi =
: ITE” where you :

§ wantitby asimple :

: “®7 pressure.

listed below knows it thoroughly, completely, practically.
And he kiows how to ,apply it in his .everyday work.

Agcountancy
Advertising
Aeronautical Engineering
Aero Engine Fitting
Aero Fitting and Rigging
Aeroplane Designing
Air-Conditioning
Aircraft Eng, Licence
Architecture
Architectural Drawing
Bollermaking
Book-keeping
Building Construction
Building Specifications
Business Training
Business Management
Carpentry
Chemical Engineering
Chemistry, inorganic and
Organic
Civil Engineering
Clerk of Works
Colliery Examiner’s
Cotliery Overman’s
Commercial Art
Concrete Engineering

Cotton Manufacturing
Diesel Engines
Draughtsmanship
(State which branch)
Drawing Office Practice
Electrical Engineering
Electric Power, Lighting,
Transmission, Traction
Eng. Shop Practice
Fire Engineering
Fuel Technology
Garage Management
Gas-Power Engineering
Heating and Ventilation
Hydraulic Engineering
Hydro-Electric
Joinery
Journalism
Machine Designing
Machine-Tool Work
Marine Engineers
Mec hanical Drawing
Mechanical Engineering
Mine Surveying
Mining Eiectrical

Motor-Engineering
Motor Mechanic
Motor Vehicle Elec.
Muniicipat Eng.
Plastics
Plumbing
Quantity Surveying
Radio Engineering
Radio Service Eng.
Ry. Equip. & Running
Refrigeration
Salesmanship
Sanitary & Domestic Eng.
Scientific Management
Sheet-Meta! Work
Steam Engineering
Structural Seeelwork
Surveylng

{State which branch)
Teiegraph Engineering
Telephone Engineering
Textile Designing
Welding, Gas & Elec.
Woodworking Drawing
Works Engineering
Works Management

And most of the Technical, Professional, and Matric Exams.
Special tetms for members of H.M. Forces and discharged disabled members of

H.M. Armed Forces.

If you need technical training, our @dvice 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

sszmmma lluylull--.--use'ﬁli's_Céupp!\-uuna----l-nu-----.-

INTERNATIONAL CORRESPONDENCE SCHOOLS LTD.

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

{Use penny stamp on unseoled enveiope)

Please send me particulars of, your courses in.....tv....... som

{USE BLOCK LETTERS)

AGOrESS co.uesereioeemsonmoravessampnlonsasissssessssaisianosssnssanes agonart

Addyresses for Qverseas Readers

Australia :

140; Elizabeth Street, Sydney.

Egypt : 40, Sharia Malika Farida, Cairo.

India : Lakshmi Bldgs.,, Sir Pherozsha Mehta Rd., Fort,

- Bombay.

New Zealand : 182, Wakefield Street, Wellington.
Squth Africa : 45, Shortmarkat Street, Cape Town.

i Price 16 or filled |

IT SIMPLIFIES ALL SOLDERING

Write for Book on the ART OF . SOFT3- SOLDERING and Jor Leaflets on
CASE-HARDENING STEEL and TEMPERING TOOLS with FLUXITE.
Also on " WIPED JOINTS.” Price 1d. Each.

FLUXITE LTD., Dept. P.M., Bermondsey Street, S.E.l

1

THIS NEW AND SIMPLE, READY.TO-USE

SOLUTION WILL BE

AMATEUR
NEEDS TH

WELCOMED BY ALL
PHOTOGRAPHERS.
E ADDITION

ONLY

OF WATER

UNIVERSAL
DEVELOPER

ANVALUABLE

FOR  FILMS,

"PLATES, LANTERN SLIDES,

GASLIGHT. - PRINTS

AND

‘BROMIDE ENLARGEMENTS

Prepared from a new and con-

centrated -M-Q formula including the U"“’ERSAL
appropriate proportions of the two i
new chemicals ONE-FOUR-TWO, DEVELOPy)

the best developer improver, to
brighten prints and make old papers

usable,

and - THREE-TWO-S1X,

the better wetter, to ensuré the

even flow of solution

elimination of all

and the
drying troubles.

Sold by all-Photographic Dealers

JOHNSON & SONS

MANUFACTURING CHEMISTS LTD:,

HENDON, N.W.4.

ESTAB.

JONNSQN

M-qQ’
08 JFLAYES "“‘S

PAPEAL apg,
LANTERN Stagy,

1743
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Model enthusiasts of all ages to-day ¢ make-do ’ with

their pre-war Bassett-Lowke models; but we
@ promise you that as soon as circumstances allow we

shall put into action our plans for making even
7 el
&« i

better scale models that will delight the most
exacting. Our staff in London or Manchester
would welcome a visit from you and will gladly |
give assistance on any model matters.

Write for Wartime Stock List (L{12), price 4d., post free.
““ Building a 24in. gauge Flying Scotsman,” fully illustrated. ~ Price Is.

“ How to Build a Traction Engine,” illustrated. Price ]

‘“ Laying Model Permanent Way,” tllustrated. Price 3d.
““ Perfection in Miniature > (warterline models). Price 3d.
All the above, post paid.

BASSETT-LOWKELTD.

NORTHAMPTON

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

THE ALL ELECTRIC HOME OF THE FUTURE
N° 5. THE BEDROOM

17

Eectrc Haicbrial)
and Comy

-
tofra Red Rapn =
warming Twin Beds

- Mg

Wardrobe
and c

Bedtide

Jevdoritlng,
Telephone 8

B ' Ll )

Vibeo-Hacsage SMITH - SECTRIC = "“‘”‘d‘(""'
andiEatecd AUTOMATIC ALARM _ 2*

Tea Diffuser

e Harting and’ Ale
Tonditoning Radigny

Electric Trouser Pra>
on Wa-drabe Door

CRICKIEWOQQR, WORKS,” LONDON,” N.W.2

BHITHS ENGLISK CLOCKS
Beientific A.R.5C

4TDv,

MEDIUM FOR
MODELLERS

Above are three widely different models made from
one material — PYRUMA,

This plastic, ready-to-use medium becomes stone hard
on air-drying or baking. It can then be sized and painted
with poster colour or enamels.

PYRUMA is inexpensive and obtainable in tins from
ironmongers, hardwaremen, artists’ and handicraft
shops.

Send 1d. stamp to the address below for illustrated
instruction sheet on PYRUMA modelling methods.

J.H.SANKEY& ™

ILFORD EST. 1857




MU (s RE
SOLDER

contains 3 cores of
non-corrosive Ersin Flux

Radio Experimenters are now able to use
-« The finest Cored Solder in the World,”
Ersin Multicore. The
three cores of extra
active flux ensure
speedy soldering and
eliminate high resis-
tance of dry joints.

Available from electric and

radio shops, ironmongers,
etc.

Nominal 1-lb. reels: \%
13 SSW.G. - 4/10 ea. N
16 SW.G. - 5/3 ea. ‘Q
Size 2 cartons: f}\
16 SW.G. - 6d. ea. B =
MULTICORE SCLDERS LTD,,

Mellier House, Albemartie Street, London, W.1,

Tel.: REGent 1411 (P.B.X. 4 Lines).

LOG-LOG SLIDE RULE

—priced at 7/6

HARDTMUTH'S meet the nceds of the practical mechanic
with the range of moderately-priced ¢ Classic * slide rules.
Most popular of all is the 5° log-log rule, illustrated here.
Like all * Classic ' slide rules, it is completely accurate,
strongly made of seasoned Honduras mahogany, tongued
and grooved, and reinforced with flexible stock unafiected
by climatic change. The strong. view-free, unbreakable
cursor has metal ends. Inch and centimetre scales on edges.

Classic’ Slide Rule, in strong, pull-ofl shoulder box
with full insu‘uctlonsé
Series 1—With A, B, C and D Scales—
5° Pocket Model -
10*, for Desk Use

Series 2—With A, B, C, D and Log-Log
Scales—
5° Pocket Model w U6,
107, for Desk Use . . 1016
Series 3—For Bullding and Timber Trade,
with Special 3-line Cursor and Explana-
tory Booklet—
6° Model, with 5° Srales
Eeriés 4—With Sine and Tangent Scales—
10° Model ...

Retail 5/6 each
o 16

. 106,

o« 108

SOON “KOH-I-NOOR " and “ MEPHISTO ”—
perhaps the two best-known pencils in the

world—will be available again.
L. & C. HARDIMUTH LD,
Church Road, Epsom, Surrey. Tel. Epsom 1495.

New address :

(GREAT
BRITAIN)
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iIF YOU ARE CONVERTING YOUR
SILENT PROJECTOR TO SOUND
OR MAKING YOUR OWN PRO-
JECTOR, write to us for our latest
list,. P/45/12, price 4d., containing
details of the following :—

Sound Optical Systems, Sprockets,
Idlers, Gear: Trains, Cam and
‘Shuttle Movements, Scanning
Drums, -Photo-Cells, and many
other items for the enthusiast.
and experimenter.

SOUTHERN HiM SERVICES LID.

5, Mackenzie Street, SLOUGH, Bucks.
(Tel. No. SLOUGH 23436)

Stands for Lathes

Really up-to-date cast iron Stands are available
for Myford Lathes. They are sturdy and rigid,

and incorporate heavy trays with integral facings
designed for each type of Myford bed. Facings,
tray undersides and legs are machined to level
surfaces.

These Stands can be
supplied with or without
built-in Motorising
Countershaft equipment of
special design. -This equip-
ment utilizes Vee - rope
drive and incorporates a
hand lever for tension
release, also fine adjustment:
of tension without resort
to spanners.

Vee Headstock Pulleys can
be <cupplied to convert
Lathes with flat belt drive.

MYFORD ENGINEERING COMPANY LTD.,
BEESTON, NOTTS. Phone : 54222/3/4

& 73R8
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WALNUT TREE WALK, KENNINGTON, LONDON, S.E.fl.

NEWNES PRACTICAL MECHANICS 75

Built to B.S.S. accuracy:
graduated in 40ths of an inch,
vernier readings in 1000ths,
or in £ mm. vernier readings
in 50ths. Height Gauges :
10 and 18" (English) ; 25 and
45 cm. (Metric) ; 107/25 cm. and (87/45 cm.
(Duplex) ; Vernier Calipers: 6%, 9 and 12~
(English); 15, 25 and 30 ecm. (Metric) and 67/
I5 em., 97/25 ecm., 12°/30 cm. (Duplex).
*6" size also supplied with knife edge jaws,
measuring both inside and outside dimensions.
STOCKED BY ALL LEADING TOOL DEALERS.

BRITISH N.S.F. COMPANY LTD.
KEIGHLEY, YORKS.
London Office : 25 Manchester Square, W.I

’ Agents: Stadall Machine Tool Co. 147-155 St. John Street,
i, London, E.C.I. Phone: Clerkenwell 1010 {10 lines)

A

HEMISTRY

Whether you dabble in experiments or pursue
: a course of serious study
YOU NEED OUR EQUIPMENT
Send |d. addressed envelope for

PRICE LIST

which “includes a wide range

of SCIENTIFIC

APPARATUS.

Let us send you one
of our carriage paid

SPECIAL OFFERS

A Useful Assortment of

LABORATORY GLASSWARE
Price 101G

No. 2
A Selection of both

APPARATUS and CHEMICALS
Price 211~

BOOKLETS :—** Experiments in Chemistry,” 6d., postage Id.
“ Chemical Formulae and Tables,”” 9d., postage Id.

CK (Scientific Dept. A), 60, High Street,
BE Stoke Newington, London, N.ié. -

A —

- Ww&f

Useful on a hundred and one
occasions to the handyman and
home "craftsman for all kinds
‘ of woodwork. A Hobbies Fret-
HOB’BIES> 1946 . - work Outfit is complete for
HANDBOOK : model making, toy making,
: puzzles, fretwork, light furni-
ture, etc. See if you can get
one at a Hobbies Branch, or
write to Dept. 70, Hobbies
Ltd., Dereham, Norfolk.

68 pages of things to :
make and do. Large frez *
Aircraft  Carrier Design ¢
and Colour Nursery
Rhyme cut-outs, Price 9d.,
of branckes, newsagents
and booksellers or Ild.
post  free from Hobbies
Lid, as below.

3
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OPPORTUNITIES'

PREPARE FOR PEACE-TIME COMPETITION

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 100-page book is full of valuable information
and explains the simplest way of preparing for recognised Examinations. Among the
courses described are :

MECHANICAL ENGINEERING GROUP
A M.4.Mech.E. Estimating
City & Guilds Foremanship
General Mechanical Eng. big & Tocl Design

ELECTRICAL ENGINEERING GROUP

A.M.LEE.
City & Guilds
General Electrical Eng.

Electricity Supply
Electrical Meters
Electrical Design

Diese! Englnes Viewing & Inspection Alternating C "

s ¥ g Currents tumination
Oraughesmanship & Tracing Welding Power House Desizgn tnstatlations
Works Management Sheet Metal Worlk Traction Telegraphy
Press Yool Work Maintenance Eng. Mains Eng. Telephony

Pattern Making Metallurgy

Foundry Practice Refrigeration

WIRELESS GROUP

AM.LPE.
Commaercial Eng.

AMLCE,

A.M.1Seruct.E.
M.R.San.l.
Sanitary lnspector
Specifications
Structural Desizn

inst. Mun, & Cy. Engineer

COMMERCIAL ENGINEERING GROUP

Cost Accounts
Languages

CIVIL ENGINEERING GROUP

Road Eng.
Hydraulics

Municipal Eng.
General Civil Eng.
Structural Eng.
Reinforced Concrete
Railway Eng.

SURVEYING AND BUILDING GROUP

Ceosting & Valuations
Heating & Ventilating
Clerk of Works
Surveying & Levelling
Buibding {all branches})

A.M.Brit.l.R.E.

City & Guilds
General Wireless
Short-Wave Wireless

Advanced Wireless
Radio Servicing
Television
TFatking-Picture Eng.

AUTOMOBILE ENGINEERING GROUP

A.MIAE.
MAMT,
C & Gullds

ity
A.E. Repair Certificate

General Automobile Eng.
Garage Management
Etectrical Equipment
High Speed Diesels

AERONAUTICAL ENGINEERING GROUP

A.F.R.Ae.S.

R.A.F. (Maths.)
Pilots’ Licences
Ground Licence

Aero Engines
Navigators® Licence
Aeroplane Design
Meteorology

UNIVERSITY DEGREES

London Matriculation

School Certificate

University Entrance
Intermediate B.Sc.

WE DEFINITELY GUARANTEE

“NO PPASS—-NO FEE”™

If you are earning less than £10 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

BRITISHINSTITUTE OF ENGINEERING TECHNOLOGY

410A, SHAKESPEARE HOUSE, 17, STRATFORD FLACE, LONDON, W.i
THE B.LET. IS THE LEADING INSTITUTE OF ITS KIND IN: THE ‘WORLD
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SUBSCRIPTION RATES
. {including postage) L
Inland - - - 10s. 6d. per annum.
Abroad - - - 10s. per annum.
Canada - - - 10s. per annum.

Editorial and Advertisement Office : ** Practical
Mechanics,”” George Newnes, Led.
Tower House, Southampton Street, Strand, W.C.2
‘Phona : 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 articlzs.

published in ** Practical Mechanics ” is specially

reserved throughout the countries signatory to the

Berne Convention and the U.S.4. Reproductions

or imitations of any of these are therefore

expressly forbidden.
L — —]]

PRACTICAL
MECHANICS

meg to the paper shartage X The Cyclist,” **Practical Motorist,”” and **Home Movies” are
temporarily incorporated.

Editor :
VOL. Xl

F. ). CAMM
DECEMBER 1945 No 147

BY THE EDITOR

FAIR COMMENT -

Reconversion of the Radio Industry

URING recént months the Board of
Trade have been dealing with the
problem of the reconversion of the

radio “industry to peacetime production.
In normal times, receiving sets form the
basic product of most firms in the industry,
and much has been done under programmes
already approved and licensed to ease the
difficulties of manufacturers in the present
transition period and to prepare the way for
the resumption of their normal activities.

At present. the manufacture and supply of
receiving sets is controlled under the Musical
Instruments and Wireless Receivers Order,
1944, S.R. and O. 658/45, and licences have
been granted to some 70 manufacturers for
the production of about 1,000,000 sets durmg
the next- 12 months. Of this quantity
400,000 are intended for export. Under-
takings have been given by the industry that
50 per cent. by value of the production for
the home market will be devoted to sets to be
retailed at £15 or less, exclusive of Purchase
Tax of 33} per cent. on the wholesale selling
price. With the cancellation of war contracts,
the supply position in respect of the majority
of the principal components required for
civilian production has shown considerable
improvement and adequate ‘quantities should
be available for the present programme for
maintenance of existing sets and for export.

The supply of timber for radio cabinets,
however, is not too good at present, owing to
the many important claims on the limited
quantities available. During the third quarter
of 1945, releases were only about 5o per cent.
of the mdustrys requirements, but the
position is improving and substantial increases
will be made in the fourth quarter. This
improvement, together with the supplies of

plastic materials which are available for
cabmets, should go a long way towards
overcoming the present difficulties.

Before the war, the average annual produc-
tion of radio sets in this country was about
1.4 millions. Of this quantity the average
export was 66,000. It will be seen, therefore,
that the present programme  visualises an
overall production of about 70 per cent. of
the pre-war figure, but places considerable
emphasis on exports. If exports actually
mature on the scale licensed, the industry
will, in' relation to its pre-war trade, be
makmg a noteworthy contribution to the
Government’s policy of increasing export
business.

Production of television receivers has not
yet begun. Recommendations on the future
of the service in this country have been
made by the Government Committee sct up
under the chairmanship of Lord Haakey.

-tion, Labour,

The Lord President of the Council,
Mr. Herbert Morrison, announced in the
House of Commons recently that the

Government had given general approval of
the recommendations. The necessary action
has been set in train.

Apart from sound and vision receivers,
many firms are producing transmitters,
communications equipment, medical and
industrial electronic apparatus, and many
other highly specialised products for ‘which
there is likely to be a heavy demand, both in
this country and overseas. No manufacturing
licences are required by firms engaged on
production of this character, but every effort
is being made by the Board to assist the
manufacturers concerned in the reconversion
of their production programmes to peacetime
needs.

House Furnishing Designs
INING-ROOM, bedroom and nursery
furniture are included in the six
categories for which prizes of L1100 each are
announced by the Central Institute of Art
and Design for the best house-furnishing
designs from men and women under 30.

There are second and third prizes of ,640
and £20 in each section and 108 merit awards
of £s, or £1,500 in all.

The Institute wants new designs for things
at present in use or new ideas altogether.
Service men and women are specially invited
to help in making their future homes more
comfortable and labour saving.

Peacetime Reconversion .

AS stated in last month’s issue, the
Regional Boards have been not only
most useful as a machinery for the co-
ordination of regional activity, but in linking
together central policy with local opinion
and in dealing with a variety of unforeseen
emergencies for which no.regular procedure
existed. In .adapting the constitution and
functions of the Boards to peacetime con-
ditions the Government is anxious to
preserve these benefits, but is satisfied that
to do so in peacetime the Boards must be
strictly advisory in character.

The Boards will in future exercise their
activity over the whole field of productive
industry. Under the new constitution the
Boards have been renamed “ Regional Boards
for Industry.”” Each will consist of an
impartial chairman, together with three
representanves each of employers.and trade
umons, and the senior regional representa-
tives of the Board of Trade, Admiralty,
Ministries® of Supply and Aircraft Produc:"
War Transport, Fuel and

Power, Food, Works and Town and Country
Planning, and, in Scotland, the Scottish
Office. Representatives of other Depart-
ments will attend meetings when matters
in which they are interested are being dis-
cussed under their terms of reference, the
Board will advise Ministers upon industiial
conditions within the regions, and upon steps
which may be necessary to bring regional
resources in productive capacity or labour
into fuller use.

They will keep local industry advised of
Government policy in relation to industry
and keep headquarters informed of the views
of local industry. In doing so they will
keep in close touch with other committees
in the region whose -work may affect
industrial interests.

As in the .past, Boards will not be entitlad
to deal with wages and employment, which
are matters normally handled by trade unions
and employers, nor are they authorised to
go beyond the sphere of productive industry
imo that of mining, transport, agriculture,
commerce, or of public uuilties, except in
so far as the last named have a direct effect
upon productive industry.

The new chairmen have been appointed
by the President of the Board of Trade, to
whom they will be responsible and will have
the right of direct access. They have been
selected from industrialists, trade unionists
and others who-are prominent and experi-
enced men of standing in the Region.
Similarly, the industrial members of the
Boards will be men who are likely to be
acceptable as representatives of industry
generally rather than of any industry in
particular. The appointments of both chair-
men and industrial representatives will be
for a period of three years.

Fireworks
HE Home Office and the Pharmaceutical
Society state that they take a grave
view of the accident rate arising from fireworks
made by amateurs, and all chemists have
received a circular asking them not to supply
materials for such fireworks to children
under 16, and the manufacturers of chemical
sets for young experimenters are asked to
withdraw from these sets all chlorates,
nitrates, magnesium, potassium permanganate,
sulphur, powdered aluminium and

phosphorus.

It is for this reason that we have declined
to give information to querists relating to
experiments with fireworks and explosives.
Will readers, therefore, please note that they
should not send us queries relating to this
subject ?
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The Mechanics of

Fig. 5.~—Barograph or recording

barometer.  Shows wvariation of

barometric pressure by inked curve
on a 7-day chart.

URING the years of war in Europe, we
D were not aware of the weather which
prevailed in parts of the country

other than in our own locality, although after
D-Day the blackout on weather was lifted
with regard to the Straits of Dover. While
residents of one district might have been
enjoying dry weather, those in other parts of
the country would be battling against snow
storms. With the total absence of the
broadcast of official weather forecasts, we

could only make a rough guess of approaching:

weather.

In spite of this, the weather still appeared
to be the opening topic of conversation between
strangers, and even acquaintances of long
standing. There is no doubt that everyone
is to some degree interested in the weather.
For ' example, a cyclist; motorist or hiker

(5 A1//es

7 Miles

Eguator

Atmospheric

should obtain weather data before
setting off on a tour. Now that
the weather blackout is completely
lifted this can be
obtained by reference
to the newspaper or
from the radio. But
how few people really
understand what is
meant by General

Inference, Anti-cyclone, Depression, and so
forth. Fewer still are able to make a weather
forecast within any reasonable degree of
accuracy.

Although forecasting covering a wide region
over a fairly long period of time can only be
made after many years of practice with the
aid of special instruments in the hands of a
number of expert observers stationed over a
wide area, an amateur can make a reasonably
accurate forecast provided he
has studied and mastered the
main principles of the science
-of weather, and has taken
every opportunity of putting’
this book learning into prac-
tice.

Countrymen, farmers,
shepherds and coastal dwellers

11 Miles

N

Tropopause

Strarosphere —*
(Above Tropopguse)

Fig. 1.—Diagram indicating the atmosphere.
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Pressure,
Why and Wherefore of Weather Forecasting

/!IIIIIIH

Mean seo level

Meteorology

Humidity, and the

By G. A T. BURDETT

are all weather experts to some degree.
They have all made a long, but
probably subconscious, study of prevailing
conditions in their own localities; this
without the aid of charts and instruments.
In fact, most of the popular couplets and
maxims have originated from such people,
which is probably why so many bear relation-
ship to the truth. Too much reliance should
not, however, be placed on this weather lore,
since the majority of couplets rely on one
weather indication only and accuracy is often
sacrificed to allow the couplet to rhyme.

Study Local Conditions

All who are interested in weather should
know their own local conditions; for
instance, the prevailing wind, the direction of
True North from, say, the garden gate, the
market square, and so forth. Surprisingly
few people are aware of the direction of the
main road or of the local railway lines. Al
of these points and many others, as will be
seen later, are of -direct importance in the
study of weather.

The Atmosphere

The atmosphere is a belt of air surroundmg
the earth and rotating with it (Fig. 1). This
-belt is divided into two layers—an upper and a
lower. The lower layer, which has a thickness
or depth of approximately 11 miles at the
equator and flattens off to approximately
six miles at the poles, is known as the
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Fig. 2.—The weight of air on top of the hill is less than that

at sea level, the difference being the weight of the column of air.
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troposphere. Above the troposphere and
divided from it by an imaginary line called the
tropopause, we get the stratosphere. In the
stratosphere weather conditions, as we know
them, do not exist and we are not therefore
concerned with it here.

As the depth.of the troposphere above
Great Britain is approximately seven miles
.the weather conditions dealt with in these
arti(i:es relate only to that distance from the
earth.

Atmospheric Pressure

"The average pressure, or weight of air,
in Great Britain, is 14.71b. per square inch.
‘This means that under’ average conditions
if a two shilling piece, which has an area of
I square inch, is laid on the beach, we may
assume that the weight of air on its surface is
equivalent to 14.71b. - This weight of air i3 not
noticed because an equivalent weight of air
is also pressing underneath it.

If we took our two shilling piece to the top
of a hill or to any height above sea level we
should find, if we could measure it, that the
weight of air had now decreased. This is
because there is not so much air pushing down
on to the coin, Fig. 2.

If, instead of using a coin, we placed a
quantity of mercury in a glass tube and turned
this upside down in a vessel of the same
liquid, Fig. 3, we should find that if the
atmospheric pressure is 14.71b. per square inch,
the height of the mercury in the tube would be
30in. If this apparatus were taken to a high
position, viz., on top of a hill, the column of
mercury would then fall with the increase of
height, because the lower pressure of air
would then be unable to support such a high
column as previously. This apparatus is
thus a simple barometer and may be used for
measuring changes in  barometric or
atmospheric pressure.

The inch is not a convenient unit of
measurement to adopt for a barometer.
Instead, a millibar, mb., is used ; 1,000 mb.
or 1 bar being equivalent to 29.531in. In
Great Britain the average barometric pressure
at sea level is equivalent to 1013.2 mb.

As the height of mercury in a barometer
tube changes with height and as these changes,
are directly proportional, the barometer may
be used for measuring height. For convenience

Vacuum -—-'{

>
)
'
I
t
1
i
]
I
[}
)
[

Z
7y

7k

34" mercury.
Atmospheric
pressure 1049
: i mhg,
Class tube —>

30" Mercury

A

Pressure or |
weight of air

| \;.

I
|
1
[
[

Atmospheric:
pressure (0159
mbs

| [
i bty
(| [
11 [
I RN

Fig. 3.—Glass tube is filled with mercury,

inverted and placed in bowl of mercury. The

variation of the pressure or weight of air on

mercury in_ bowl wvaries with the height of

mercury in tube. Pressure of 1015.9 mbs.

supports 30in. column. Pressure of 1049 mbs.
supports 31in. coluinn.

NEWNES PRACTICAL MECHANICS

IS .

:
:
;

Fig. 8.—Curulus cloud. The most common cloud of the heap formation : normally a fair weather
cloud.

in practice, a change of 1 mb. in the height
of the mercury is taken as being equivalent
to 3oft. Thus, if upon climbing a hill or
ascending in an aircraft4he barometer carried
dropped by 3 mb., it could be assumed that
a height of goft. had been achieved.

Pressure Distribution

It is emphasised that the pressure of 1013.2
mb. is only the average pressure at sea level
and not that necessarily found at any given
time. Atmospheric pressure will vary
depending upon the height, the time, the
place, the weather and the air temperature.
This variation in pressure, upon which the
existing weather conditions largely depend,
is always plotted at different places throughout
the world. Identical pressures measured at
different places are then plotted on a special
map known as a synoptic chart and resemble
the ordinary contour lines found on a topo-
graphical map, Fig. 4. These pressure
contours, which at no point cross each other,
but run almost parallel, are usually 2, 4 or
even 6 mb. apart, depending upon the scale
of the map. In Fig. 4 the isobars are drawn
at intervals of 4 mb.

The Barometer

It has been shown that atmospheric pressure
at a given point will vary considerably
according to the weather. The barometer
may be, and is, used for indicating weather

[002mas.
1006mbs

Fig. 4.—Pressure gradient. The lines represent
isobars being drawn through points having
eguivalent barometric pressure.

conditions. As the mercury in the tube,
Fig. 3, varies with height due to the change in
pressure, it will also vary if the pressure
changes for any other reason; for instance,
the weather.

We have now seen that the mercury tube
or barometer will indicate two factors, change
of pressure due to height, or due to weather.
In the former case the barometer is called
an altimeter and in the latter a barometer.

It will now be seen that this instrument
can be unreliable for use as either, since it
possesses at least two varying factors, height
and pressure. As an altimeter the readings
may not indicate true height, for the weather
conditions and barometric pressure at a
different place, or at the same place at a
different time, may have altered and upset
the altimeter readings. As a barometer,
uniess it is calibrated in accordance with the
position of the place above sea level, the
readings will again be inaccurate.

The barometer as a weather indication
instrument is considerably overrated. Though
its face is usually graduated as Fair, Rain,
Stormy and so forth, rarely do these markings
indicate the actual weather conditions.” On
the other hand, as an aid, and an aid only,
to weather forecasting, the barometer is quite
useful. For example, when a front or stormy
and unsettled conditions are expected the
“ glass >’ will be unsteady, due to rapid changes
in pressure during such periods. Settled
weather is indicated by a steady glass, and
when the glass is rising the approach of an
anti-cyclone and fine weather is indicated.

Barometers should be sensitive to small
chdnges in pressure and mercury barometers
are sensitive, but the usual household type
is of the aneroid principle which, although
not very sensitive, is cheap and meets the
requirements of .the amateur.

Fig. 5 illustrates a barograph, or recording
barometer, which shows variation of baro-
metric pressure by an inked plot on a seven-day
chart. '

Temperature

The earth receives its heat from the sun
by means of radiation, or insolation, as the
meteorologist calls it. That is, the heat of
the sun passes through the air to the earth
and does not raise the temperature of the air
through which it passes. Temperature is of
the highest importance to the meteorologist
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for the heating of the earth is responsible to
a large measure for the varying weather
conditions in the troposphere. It is also
responsible for the seasons as we know them,
viz.,, Spring, Summer, Autumn and Winter.

Increase or decrease in the temperature of
the earth’s surface at different places depends
not only upon the scasons of the year and upon
the ladtude of the particular place (Great
Britain being situated in the temperate zone
of the Northern hemisphere), but upon the
heat capacity of the surface layers.

Heat is constantly received from the sun
at the earth’s surface. At the same time the
heat is being dissipated, otherwise the tem-
perature at the earth’s crust would become so
hot that everything would burn up and the
lakes and sea would boil.

The surface of the earth, owing to the
variation of heat capacity, does not heat up
evenly even where the sun’s rays are equally
radiated upon it. For example, sand and
ploughed fields heat up very quickly, wood-

lands and grasslands heat up more slowly .

owing to the absorption of the heat by the
plants to give them life, and large areas of
water such as the sea heat up even more
slowly. This explains why the sands are
often very hot when the water is comparatively
cold. On the other hand, water gives up its
heat more slowly than land. This will be
noticed by a person going into the sea after
sundown ; the sands will be cold but the
sea warm.

The heat absorbed by the earth usually
goes down to a depth of a few feet, but most
of the heat is dissipated owing to the cold air
striking the ground, the temperature of the
former being raised. As the air at ground
level is heated up, so will it expand and, being
lighter than the air immediately above, it
will rise up into the atmosphere. The colder
air, being heavier, then drops to replace it,
and this in turn is heated up and rises again.
These cycles of operations, called convection,
are continuous as long as the temperature of
the earth is higher than the air about it. An
enormous air circulating system is thus
produced, which results in the movement of
masses of air (or wind) which have a direct
bearing on the prevailing weather.

Since the ground, and not the air, is first
heated and in turn heats the air, the source
of heat, so far as heating, the air is concerned,
must be reckoned as the earth and not the
sun; the sun being, of course, the primary
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Fig. 6.—As air rises it expands and cools.
the balloon until it bursts.

heat source. This
means that the tem-
perature of the air at
ground level is greatest -

but decreases with
increase ~ in altitude.
Under normal con-

ditions this decrease in

temperature is at the

rate of 5.4 deg. F. for

each 1,000ft. increase

in alttude, and ,is

known as the dry adia-
batic lapse rate.

This is 1illustrated
more simply as follows.

A quantity of dry
air, the temperature
and density of which
is that of the outside
air, is enclosed in a
balloon at sea level.
This “ parcel ” of air
is now taken “to a ;
height of. 1,000ft. As o
the density (pressure
on the balloon) of
the air is now less, the
air will expand and,
upon expanding, will
cool at the adiabatic
lapse rate, viz., 5.4 deg. F. per 1,000ft.
At the. new altitude the air is now
released from the balloon and, being of the
same density and temperature as the surround-
ing air, it will mix freely with the atmosphere
and will neither tend to rise or fall. This is
termed nemtral condition of the atmosphere
since there is no movement of the air,
Fig. 6(a).

The temperature of the air does not always
decrease with height at the adiabatic lapse
rate. Often the lapse rate is lower, Fig. 6(b).

If an identical * parcel ” of air is now taken
up to a height of 1,000ft., its temperature will
be lower than that of the outside air. Upon
releasing the air from the balloon it will tend
to fall to a lower level.

These conditions are” known as siable
conditions, since the air will not rise unless
by mechanical means, viz., rising currents of
air or wind.

At other times the temperature lapse rate
is greater than the adiabatic. Fig. 6(c) shows
this at 8 deg. F. per 1,000ft. altitude. An
identical * parcel » of air at 1,000ft. will now

of air.

Air temp.53F

Unstable conditions

Temperoture Inversion

Air temp., Ground
leve! 54°

: Arr temp. Ground
level 54°

Air enclosed in a balloon will, as it rises, expand
The illustration shows how a parcel of air, viz., in a balloon,

not necessarily of the same temperature as rhe surrounding air, reacts depending upon whether
the air is stable, or unstable.
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Fig. 7.—A Stevenson Screcn. These screens are painted white to
eliminate the sun’s radiation.
To prevent errors,
mounted on stands at a height of 4ft.
observation stations and is regarded as standard by many awuthorities.

The louvred sides allow free circulation
2., radiation from ground, screens are
This height is adopted ar most

have a higher temperature than the outside
air. Upon release, therefore, it will rise sull
further.

These are known as wnstable conditions,
and when they exist there is a considerable
movement of air.

As will be shown later, such unstable
conditions do not exist for long, since changes
in weather, viz., the development of thunder-
storms, restore the atmosphere to conditions
which are stable.

When the air is saturated, viz., below dew
point, the lapse rate is then 2.7 deg. F. per
1,000ft. altitude, conditions which are termed
the saturated adiabatic lapse rate.

The normal adiabatic lapsc rate in the
British Isles is approximately 3 deg. F. per
1,000ft. and most calculations are made with .
these figures.

Temperature Inversion

Under certain conditions, often when an
anti-cyclone is stationed over an area, the
change in temperature with height increases
for the first few hundred feet, after which it
decreases in the usual way, Fig. 6(d). This is
known as a temperature inversion.

Humidity

Air, unless it is completely dry, contains a
quantity of water. Air which has passed over
large areas of the sea, viz., the Atlantic
Ocean, contains an appreciable quantity of
water. Conversely, air which has travelled
over large tracts of land, such as deserts,
will be very dry.

The amount of moisture contained in a
given volume of air is known as its relative
humidity, usually expressed as a percentage.
The relative humidity of the air over Great
Britain is approximately 70 per cent. that is,
it contains 70 per cent. of the moisture of
saturated air under similar conditions.

Saturation of Air

When warm air comes into contact with
water of a lower temperature the warm air
will cause the water to evaporate. This
moisture then mixes with the air and increases
its relative humidity. The amount of water
which will be evaporated in this manner will
depend upon the amount of moisture the
air can hold before. it is saturated. The
saturatior point, which depends upon’ the
temperature of the air, is reached when
the air can contain no more water and. has
then a relative humidity of 100 per cent.

The higher the temperature, of a given
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volume of ajr the more water it-will hold
before becoming saturated. If, thercfore,
a volume of air is saturated when it has a
temperature of 60 deg. F., further heating
will lower its relative humidity from 100
per cent. and allow it to take more water..
If, on the other hand, the temperature of that
volume of air is decreased below 60 deg. F., it
will be unable to retain its moisture and
will release it in the same manner as a saturated
sponge when squeezed in thé hand.

Measuring Relative Humidity

The instruments, dry and wet bulb
thermometers, are normally used by meteoro-
logists for measuring relative humidity.
These comprise two- exactly similar ther-
mometers which are mounted in a wooden
-box with louvred sides. This box is known
as a Stevenson Screen, Fig. 7. The ther-
mometers are thus protected from the direct
rays of the sun, while at the same time the
outside air may circulate inside the box.

The dry bulb is exposed to the air (inside
the box). The: wet bulb is covered with wet
muslin which receives its water from a
container, by means of a special wick.

Unless the air is saturated, that is, its
relative humidity is less than 100 per cent.,
the moisture in the wick will evaporate.
The dryer the outside air the more rapid
the evaporation. Now, evaporation of a
liquid causes cooling, and is proportional
to the rate of evaporation, viz., the principle

moisture,
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of refrigeration., Therefore, the dryer the
air the greater the rate of evaporation and
therefore the greater the cooling of the bulb
inside the muslin. This coolness will register.
on the thermometer by a drop in temperature:

The result is that while the dry bulb will
register the air temperature, the reading on

the wet bulb will be low, depending upon the

rate of evaporation.

Using the two readings, the dryness of the
air, or its relative humidity, is at once
determined. No simple formula for this is
as yet devised, owing to complications, but
charts are available from which relative
humidity can be derived direct.

When the air is saturated (relative humidity
of 100 per cent.) there is no evaporation from
the muslin, and the temperatures recorded by
the two bulbs are identical.

Maximum and minimum temperature
thermometers are often placed in a Stevenson
Screen. These readings are taken at regular
intervals and the instruments then have to be
reset.

Other devices aré used for measuring
relative humidity, though many of them are
hardly accurate, and indicate only the
moisture content of the air.

Catgut is known to expand when it absorbs
hence violin strings slacken.
Ingenious “ weather gadgets ” are based on
this principle. One type comprises a model
house, in the doorways of which are positioned
figures of a man and woman. These are

controlled] by a “lever” of catgut which,
as it expands or contracts, changes the
relative positions of the figures in the door-
ways. :

People collect seaweed, which absorbs
moisture and indicates the relative humidity
of the atmosphere, but not necessarily the
weather conditions, viz., fine or wet.

For instance, a ground fog at night during
a spell of good weather, when the air is
saturated, would also saturate the seaweed
and expand the catgut, but it certainly does
not. in these circumstances indicate the
approach of rain.

If other conditions favourable to the
formation of radiation fog exist, but there is
no wind, dew instead will form. This is, of
course, a particular characteristic of fine
weather.

When a warm front is approaching and
low stramus cloud is expected (Fig. 8), very
great importance is attached to the relative
humidity, particularly on acrodromes. Each
hour, and oftep at more frequent intervals,
readings of the wet and dry bulb thermometers
are taken. Once the relative humidity (R.H.)
reaches a high figure or ascends rapidly, pilots
are notified and flying arranged to ensure
that pilots can return to their bases or be
deviated to others at short notice.

Relative humidity is only one additional
item of knowledge which the meteorologist
uses to complete his weather picture.

(To be continued.)

National Exhibition of Design

THE President of the Board of Trade (Sir
Stafford -Cripps) ' announced recently
that the Government had accepted a proposal
from the Council of Industrial Design to
hold in the summer of next year a national
exhibition of design in all the main ranges of
consumer goods—clothing, household furnish-
ings and equipment, office equipment and
civil transport. The exhibition would be
held in London, would open not later than
July 1st, and would -be on a considerable

+ scale.

“JIt will not be anything so vast or all-
inclusive as a commercial exhibition or Trade
Fair, and space will not be sold,” said Sir
S. Cripps. ‘It will represent the best and
.only the best that modern British industry
can produce, largely the new post-war
designs, but not excluding those good designs
of the years immediately before the war which
will be going into production again.

‘“ This exhibition will be British industry’s
first great post-war gesture to’ the British
people and to the world. I confidently
believe that it will demonstrate the vigour,
freshness, originality and skill with which our
manufacturers are setting about their task of
serving the home consumer and capturing
a great share of the export trade. The British
public will sec what industry has planned for
the living rooms, bedrooms, and kitchens
of the post-war home : the world overseas
will discover that the brains, ingenuity and
taste which long gave Britain her place as a
leader of world industry have not deserted
her, and that her lead will be kept.

“ One main purpose of the exhibition is
to enable ourindustries to give a lead at home
and abroad : it would be a mistake to wait too
long. In 1947 the British Industries Fair
will take up the running, performing its
normal function as a trade exhibition.”

Within a short time the Council intend to
approach the various representative trade
associations concerned, to seek their help
and discuss ways and means ‘with them.
The exhibition would cover clothing and
accessories ; furniture, glass and pottery ;
heating, lighting, cooking and other domestic
equipment ; hand and garden tools; radio
and television; office equipment; toys,
cameras, watches and clocks; pens and
stationery ; leather and travel goods ; musical

instruments ; packaging and printing and
transport.
Besides peacetime goods, the Council

wanted, with industry’s help, to show the
public as much as possible of the achievements
in war production of industries normally
making consumer goods, and the way in
which wartime developments in manufactur-
ing technique and processing had led on to the
new designs and types of goods which post-
war industry would produce. In fact, the
keynotes of the exhibition would be the
changeover from war to peace : its title would
be “ Swords into  Ploughshares: British
goods for the new age.”

r
H

A panoramic view of the Ladybower reservoir, of the Derwent Valley Water Board, recently opened.by the King and Queen.

dam is 1,270ft. long, and 665ft. thick at the base.

The huge earthwork
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Fluorescent Lighting =~

lts Operation and Adaptability for Commercial and Domestic Uses

lighting to become available for public

use is fluorescent lighting. Many
readers will no doubt be familiar with the
daylight effect given by this lighting, and
with the return of more normal supply con-
ditions we can expect a great increase in
the numbers of users of these lights.

ONE of the latest forms of commercial

What is Fluorescent Lighting ?

First of all, what do we mean when we
speak of fluorescent lighting ? ~ The dic-
tionary definition of fluorescence is “a
coloured luminosity which certain substances
exhibit when the sun’s rays fall on them.”
To use the sun’s rays for fluorescent lighting

By P. SEYMOUR

whose mercury vapour pressure when cold
is less than o.1lb. per square inch, and which
remains almost constant at this value, with
a very small increase in pressure, while the
lamp is burning.

The 8o-watt Tube
The 8o0-watt tube itself consists of a glass
envelope, sft. long, 1din. in diameter, sealed
at both ends, and having two electrodes, each
consisting of a coiled filament and two metal
fins, supported in a glass pinch, one at each
end of the tube.
‘The filament projects about 1iin. into the
tube, and the  metal

- fins, which act as

- Y

gg§ °OSpF Condenser
L1

anodes for the arc, so
reducing volt drop,

Starting
Switch

are placed one on each
side of the filament,

F£ilament and. in the same
plane, i.e., at right-
angles to the axis of

g . g;; tube. The two
: W ment leads are
| Bayonet  Fluerescent Baygnet sealed in the end of
S the tube and go out
OO — 8 rF PE Condenser to a standard bayonet
T T i cap, one at each end
Stabilizing of the tube.
Choke "
200 L AC, The l:lluorescent
Powder
Fig. 1.—Connections for 8o-watt lamp on 50 c.p.s.'inains. The whole of the
inside of the glass

is obviously impracticable,. so we have to
produce artificially those -of the sun’s rays
which have the greatest effect on fluorescent
materials.

The rays which we use are ultra-violet rays,
which cannot ' be seen by the human eye,
and are therefore of no use to us as a source
of illumination. The ultra-violet rays being
oi a shorter wavelength -than visible light,
we need a frequency changer which will
bring the emissions within the visible spec-
trum, For this purpose we use materials
which exhibit fluorescence when excited by
ultra-violet rays. The principle of the fre-
quency changer can be seen” easily when
it is stated that the fluorescent radiation is
always of longer wavelength than that of the
radiation that causes it. As ulra-violet radia-

- tion has a shorter wavelength than any of
the visible spectrum, it is natural to assume
that fluorescent radiation will fall within the
visible spectrum.

The Ultra-violet Source

Many readers will be familiar with the
green-blue light given by mercury arc street
lighting. These lamps, are of the high-
pressure mercury vapour discharge lamp
type, and are designed to give the maximum
amount of light obtainable from the arc itself.
They are, however, only about 10 per cent.
efficient, as only 10 per cent. of the total
input energy is converted into light in the
visible spectrum and 1 per cent. of energy
into ultra-violet radiation.

If the pressure of mercury vapour inside
a discharge lamp is reduced to less than o.1lb.
per square inch, the visible radiation from
the arc falls to about 1.5 per cent. of the
total input energy, but the ultra-violet
radiations increase to 60 per cent.

This is the reason for low-pressure mer-
cury vapour in the 8o-watt fluorescent tube,

envelope is coated with a white powder that
produces the QUorescent effect. This powder
consists of a mixture of compounds, each of
which exhibits fluorescence on its own, but
all of which have a different colour content.
It i§ very important that these powders
should be entirely free from impurities, and
this brings about a number of manufacturing

difficulties, especially as the powder has to~

be furnaced to a high temperature.

* The powders usually used in the tube con-
sist of zinc sulphate, zinc beryllium silicate,
cadmium chlorophosphate, cadmium borate,
magnesium tungstate and several others, all
carefully mixed to resemble as closely as
possible the colour content of ncon surlight.

Apparatus Needed for 8o-watt Lamp

In order to run the 8o-watt lamp from
a normal supply voltage, say, 200 volts 50
cycles/sec. alternating current, we require, in
addition to the lamp, a stabilising choke to

drop the line voltage to the correct level, a
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Fig. 2.~Lamp resistance characteristic.

starter switch, and an 8 mfd. condenser for
P.F. correction.

Lamp Characteristic

One of the peculiarities of the fluorescent
lamp is that it has a negative resistance char-
acteristic, i.e., when the current in the lamp
increases, the voltage -across the lamp
decreases. This is due to the increased
ionisation of the mercury vapour due to the
increase in current, causing the arc to have
a lower resistance. The extent of this effect
can be seen on the accompanying curve
(Fig. 2).

The average. current in the lamp itself is
0.85 amps., and may vary between the limits
of 0.6 amps. and 1.z amps. Another thing
that has an effect on the lamp is the ambient
air temperature. As can be seen from Fig. 3,
a working range of temperature from 50 deg.
C. to 30 deg. C. produces a change of plus
or minus IS5 per cent. in the average lamp
voltage. The current range due to the varia-
tions in ambient air temperature will be seen
to be from 0.68 amps. to 1 amp., and the
remaining part of the permissible current
range down to 0.6 amps. and up to I.2 amps.
is taken up by variations in the supply voltage,
characteristics of the choke coil and the lamp.

It is clear, therefore, that the careful

-adjustment of the’choke is of great import-

ance, and manufacturers supply chokes with
a series of tappings which will accommodate
any line voltage from 190 volts to 250 volts.
The effect of ambient air temperature has
been taken into account in the selection of
these tapp.ngs.

Starting

These fluorescent lamps for use on 50
c.p.s. A.C. require a special method of start-
ing. When the supply voltage to the lamp is
switched on, the filaments must be made to
glow at red heat in order to ionise the vapour
in the tube, and thHen a voltage surge pro-
duced across the lamp to strike the arc from
one filament to the other.

The heating of the filaments is achieved
by shorting the lamp out, ie., closing the
switch S. (Fig. 1). When the supply is
switched on, a current flows through the
filaments, causing them to glow. The switch
S is then opened after an interval of about
two seconds, and a voltage surge of approxi-
mately 1,000 volts is produced across the
lamp by the collapsing flux in the stabilising
choke. This strikes the arc between' the
filaments and causes the current to flow
through the tube, giving rise to the ultra-
violet emissions which create the light.

This complete switching operation is done
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Fig. 3.—Showing the cffect of ambient air

temperature on lamp current.



~ December, 1945

NEWNES PRACTICAL MECHANICS

automatically by the starting switch which
s housed with the control gear. It consists
of a small bimetal arm which is heated by
a coil placed in its proximity. When cold,
the bimetal arm makes contact with a fixed
metal strip and is connected across the fila-
ments, creating the starting condition. The
heating coil is connected in series with the
main lamp current as shown in Fig. 4.
When the supply voltage is switched on
the operating coil heats up and causes the

Startin Z \

Operating
Coil i,’_

8Bi-metal
‘Switch

Fig. 4.—Starter switch connections.

bjmetal arm to move away from the fixed
strip, opening the circuit across the lamp and
striking .the arc as described above.

When the lamp is burning, this switch
remains open, due to the lamp current still
passing through the operating coil, but as
soon as the supply is switched off the bimetal
arm cools and returns ta its original position,
remaking the circuit across the lamp in about
two seconds. The switch is then ready’ to
repeat the complete operation of. starting:

The bimetal switch and heating coil are

housed in a nitrogen filled glass bulb, which .

is fitted with a moulded plastic plug having
four contacts. This plug fits into a plastic
socket in one way only, making wrong con-
nections impossible. The starting switch
assembly can be easily withdrawn from the
socket for inspection.

Radio Interference Suppression

A small condenser is usually placed across
the lamp to aid in radio interference suppres-
sion. This is usually of 0.05 mfd. capacity
with a peak working voltage of 1,500 volts.

The voltage across the arc is very much
distorted, as can be seen from Fig. -5, and
has many higher harmonics with a large per-
centage amiplitude. A larger suppression
condenser, although desirable, cannot be
fitted owing to the high current peaks result-
ing from the high.harmonics.

The lamp current (Fig. §) is very nearly
a sine wave.

Efficiency

The 8o-watt fluprescent tube has a high
efficiency in light- output, which is about
27 lumens per watt. An ordipary filament
lamp of the same voltage has-a light output
of only Io lumens per watt, making the
fluorescent tube nearly three times as efficient
as an incandescent lamp.

The reason for selecting a length of sft
for standard fluorescent tubes can be scen
when efficiency in light output is plotted
against length of tube. Up to about 4ft.
lengths, the efficiency rises rapidly, but after
that the rate of rise falls off, and an increase
of many feet above 5 is required for a small
increase in efficiency.

Without a P.F. correction condenser, the
overall PF. of the circuit is about .5, and
with an 8 mfd. condenser fitted the P.F.
becomes .9, thereby reducing the input watts.

Flicker

Another noticeable feature of fluorescent
lighting when operated from 5o c.ps. AC.
supplies is that a stroboscopic flicker is
obtained when an object is moved rapidly in
the light of the lamp.

This i§ due 16 the almost complete absence

“supply.
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of thermal inertia in the lamp, ie., ability
to store energy in the form of heat” When
the A.C. voltage falls near its zero level,
as it does Ioo times/sec., the light output
falls very low and the lamp nearly goes out.

A fluoresceni lamp reaches an outside
temperature of about 35 deg. C. but an
incandescent filament lamp of similar wattage
produces a much greater amount of heat—
about 200 deg. C.

To combat this flicker, luminous powders
are introduced into the fluorescent com-
pound, but the amount used is limited by
the colour content of these powders. The
-luminous powders tend to store light and
2ive a more continuous light output.’

High-frequency Operation

In the previous paragraph we discussed
the stroboscopic flicker effect and the method
used to combat it. Another, but more
unusual way of eliminating flicker, is to
operate the lamps from a high frequency
This has the effect of increasing the
frequency of the flicker, which has twice
the frequency of the fundamental supply fre-
quency, to such an exm®nt as to make it
unnoticeable. The frequency of the supply
should be at least 500 c.p.s. in order tg
eliminate the flicker completely.

At increased frequencies thé size of the
stabilising choke is greatly: reduced “owing
to the reaction of the choke increasing with
the frequency. The characteristic of the
lamp is made slightly more steep at high

+ +
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Volts Current
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denser, and the voltage across it will be the
same as the lamp voltage, approximately 100
volts, and a correspondingly small current
will pass through the condenser, actually
about 20 per cent. of the total current.

This method of starting eliminates all
moving parts, such as the starting switch,
and is therefore very suitable for traction
work.

This method is only practicable where a
high frequency alternator is available, and
any intending users of the H.F. scheme are
recommended to submit their plans 1o the
lamp manufacturers. :

Vibrators have been experimented with,
but it has been found that even a small
ripple or modulation of the-vibrator output
is sufficient to cause the lamp to display a
flicker.

D.C. Operation

Fluorescent lamps may be successfully
operated on direct current. after some changes
have been made to the control gear, but there
1s one big objection.

This is, that after several hours’ running
on D.C,, the positive end of the tube begins
to blacken and cuts down the light output
quite considerably. Thé blackening may
extend up to quarter way along the tube, and
is caused by the diffusion of mercury at the
cathode end of the tube. This is known as
electrophoresis.

The blackening may be overcome by
reversing the polarity of the tube every three

ent In a commercial
installation,

Instead of using a
choke for ‘lamp stabil-

1

g
S

Volts

Fig. 5.—Wauveform of tamp voltage and
current- on 50 ¢.p.s. (from an oscillograph
film).

frequencies, but this does not affect the
working range of current, limiting only the
voltage.

With a 500 c.p.s. supply, the value of the
P.F. correction condenser would become
about 2 mfd., thus creating a saving in size
on that component.

High-frequency Starting

When operating lamps from high frequen-
cies, the normal method of starting can be
used, making use of the same starter switch
as is used for 50 c.p.s. operation.

It can be seen from Fig. 6 that the lamp
voltage at 500 c.p.s. becomes much more
sinusoidal, that is, much less distorted, and
the absence of high current peaks due to
higher harmonics in a-relatively large con-
denser connected across the lamp makes. a
different form of starting available.

A condenser of fairly large capacity may
be placed across the lamp in place of the
starting switch (Fig. 7). The value of the
condenser is chosen to give partial resonance
with the stabilising chok¢ at the supply fre-
quency and to produce a high voltage across
the condenser.

Let us say, for example, that an 8o-watt
lamp equipped for 500 c.p.s. working, has
connected across it a 1.5 mfd. condenser.
When the supply is switched on, the current
flowing through the lamp filaments is about
1.5 amps., and there will be 750 volts across
the condenser. The filaments will glow, and
as soon as they have produced sufficient
ionisation within the lamp the high condenser
voltage will cause the lamp to strike.

The lamp ‘will virtually short out the con-

Voits

Fig.” 6. — Waveform
of lamp wvoltage on

isation on D.C. oper-
ated units, a resist-
ance of about 140
ohms is placed in
series with the lamp.
This resistance is
suitable for a 200-volt
supply, and must be
altered according , to
variations in the supply voltage.

or four hours, but
Lamp :
volts
AWA

this is very inconveni-

500 ¢.p.s. supply.

D.C. Starting

Lamps operated from D.C. supplies still
need a high voltage surge across the lamp
in order to strike the arc, and for this purpose
a small choke is placed in series. with the
stabilising resistance. The same automatic
starting switch can then be used,. as the
collapsing flux in the choke will produce a
high voltage surge across the lamp when
the starting switch opens.

§@ Condenser For Starting
L]

g+-RF~ Condenser =
Tl

HE Supply
Fig. 7.—Diagram of starting circuit for H.F. use.

Efficiency of D.C.-operated Lamps

The efficiency of lamps operated from D.C.
is greatly reduced, the input watts being
greatly increased for the same light output
as on an A.C. operated lamp.

For example, the 80-watt tube ryn on A.C.
current at 50 c.p.s. uses 80 watts for the
lamp and 12 watts forgthe choke, making
the total wattage 92 watts. The efficiency 1s

80
therefore = X 100 = 87 per cent.



84

The D.C. lamp with resistance stabilisa-
tion takes 8o watts on the lamp, and 53 watts
on the resistance, making a total of 133 watts.

60

The efficiency is therefore 13—; X 100 =

per cent.

This means: that the input for the same
amount of light is, for D.C. operated lamps,
45 per cent. greater than for A.C. operated
lamps.

Lamps may be used for A.C. and D.C.
operation alternatively, but this would lead
to unnecessary complications.

Choice of Lamps

As readers will be aware, sft. fluorescent
lamps are now available in two distinct
colours, one of these being “daylight ” and
the other, and more recent, is called “ warm
white.” The choice of these lamps is
important.

The “daylight ” lamp has for its fluores-
cent coating inside the tube, a mixture of

powders, the light from which contains the
primary colours in almost the exact propor-
tions as does noon sunlight. This tube is
therefore best used when daylight conditions
are required when artificial light is in use.

The “warm white” tubes emit a rather
pink
hundred hours of burning, resolves into a
pleasantly warm light. This tube is most
suitable for domestic lighting.

Fittings of various types have been
designed for use with sft. tubes. The indus-
trial fitting may consist merely of a long
reflector, housing the lamp and the control
gear and making one separate unit, or several

may be joined together to form a continuous °

trough. These reflectors may contain more
than oné lamp placed side by side.

For domestic lighting various fittings have
been evolved, some types having a decorative
reflector and others concealing the tube by
means of frosted glass. :
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shade of light, which, after a few:

The initial cost of fitting fluorescent Jamps
is high, many times higher than for incan-
descent filament lamps in fact, but they are
economical to run and have 2 long life, which
may be as long as 4,000 hours or more.

The life of the lamp is reduced by exces-
sive switching, such as on flashing signs, but
for domestic use switching has a very small
effect on the life. 3

Conclusion

We may in the future hope to see fluores-
cent lamps of various sizes and colours used
in many forms. Some residents in London
have already had a glimpse into the future
of fluorescent lighting when - they saw the
District Line railway car fitted with an experi-
mental set-up of 2ft. lamps.

This is only one direction in which the
fluorescent lighting experts are turning their
energies in order to turn our nights into a
simulation of day.

Jap Bomb-ccirrying Balloons

During the latter part of the war with Fapan many Americans were aware that certain V-weapons were reaching
some of the Western States, but news of this development was withheld until comparatively recently. According to
a report received from America the balloons travelled at a great height 6n wind currents moving at a speed of 80 m.p.h. :
these high-speed currents always travel from west to east. The balloons were grey-white, or greenish-blue in colour,

and were made of oiled paper.
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The Foundations of Thermodynamics—2

The Mechanical Equivalent of Heat, and Conservation of Energy

N 1849, half a century after Count
Rumford had made his famous cannon-
drilling demonstration of the  relation

between heat and mechanical work, the first

reliable estimation of the numencal relation
between the work spent on and the heat
developed in a substance gppeared when Dr.

James Prescott " Joule, a K’lanchestcr “brewer

and scxcnust, pubhshed' an account of his six

years’ research into the problem in a paper
communicated to the Royal Society under
the title “The Mechanical Equivalent of

Heat.” The results of his experiments are

embodied in the celebrated equation W =

JH., where W and H represent respectively

those quantities of work and heat which are

equivalent in the sense that when one comes
into existence the other goes out of exist-
ence., J is a constant which expresses the
-rate of exchange operating A between the
energy forms of heat and mechanical work,
and is called the “ Mechanical ‘Equivalent of

Heat,” or, more simply, * Joule’s Equiva-

lent.” '

The apparatus built by Joule to make his
measurements involved the principle that
water can be warmed by shaking or stirring
it. It is illustrated in Fig. 3. Water was
stirred in a churn consisting of a cylindrical
copper vessel fitted with a brass paddle wheel
having eight sets of blades which worked
between four sets of stationary vanes rigidly
attached to the inside wall of the vessel. A
doubled cord passing horizontzlly over
pulleys, and kept in tension by means of slabs
of lead suspended from the axles of the
pulleys, was wound upon a vertical shaft
which carried the paddle wheel at its base:
The uncoiling of this cord as the masses
descended under the force of gravity set
the churn into motion by turning shaft and
paddle. Continued rotation was maintained
by making repeated descents of the masses
through a meaeurcd height of about sft. At
the end of each fall the paddle was discon-
nected from the shaft by withdrawing the
taper-pin C and the system rewound in
readiness for the next descent without dis-
turbing the water, by twning the crank
handle at the head of the shaft. The passage
of the blades past the closely fitting vanes
brought the water into a state of thorough
agitation without swirling it round in bulk,
and the fricticnal action of the paddies on
the liqujd produced heat which registered
itself as a rise’of temperature in the water
and metal of the churn and paddle. Joule
made precise measuremenis of the heat gene-
rated 2nd the mechanical energy spent in
friction with the water, and discovered the
relation” between them by evaluating the
quantity J.

Calculation of Quantity J

Each descent of the masses M, and M,
through a measured distance h, released for
consumption in the apparatus a quantity of
potential energy (m;-+m,).g.h, where ¢
represents the acceleration due to the earth’s
gravitational field. A total of n successive
descents, where n is some integer, therefore
made available an amount of potential enecrgy
n.(m, <4 m,).g.h.

This energy could be consumed by the
apparatus in the following ways:

(1) As kinetic energy of translation of the
masses and cords moving in linear
directions. (Denoted by T.)

(2) As kinetic energy of rotation of the
pull}sy)s, shaft and paddle. (Denoted
b

@ In overcommg frictional resistance in the
pulley bearings, and viscous drag of
the surrounding air on the moving

By R. L. MAUGHAN M.Sc., F.lnst. P,
(Cammued from page 46 November issue)

parts of the apparatus. (Denoted by

F.

(4) In the production of heat in the churned
water, The greater part of this heat
(denoted by W) was recorded by the
temperature rise of the churn and its
contents. A smaller part (denoted by
Q) was lost to the surroundings by
radiation, convectionand ‘conduction,
in the process of cooling.

If it is assumed that the energy is con-
served in its quantity when it changes its.
form, the following relation rmust exist
between the above quantities:

n.(m,+m,).gh=T+R+F+W+Q
whence

W=n.(m,+m,).gh—T-R-F-Q

The quantity T was calculated from the
standard formula for Kéhetic energy, viz.,

A= Cy/mdr/cal Copper Vesse/
Fitted with Vanes.
8- 8rass Paddle Wheel.

C = Pin Connecting Paddle €

Wwhee!/ And ‘&
O -Vertical Scale For

Measurement Of Fall

Slab.

1L

The quantity Q was calculated in the
standard manner by plotting a cooling curve
for the water in the churn, and W was then
found from the equation
W =n.g.h.(m;+m,) —4.(m, + m,).v?

—ziIw®—nb.gh —Q

The amount of heat H generated in the
churn and contents and causing a tempera-
ture rise of t degrees, was calculated from
the standard relation H = M., where M
represents the water equivalent of the churn
and contents. But J is defined by the equa-
tion W = J.H, and thus it can be calculated
from the relanon

w
I H
ngbi(m;+m:—b)—L. [(mi+mse)v24+Z 1 w2]—Q

Mt

Joule found in his carefully conducted tests
that by giving W different values and measur-
ing the correspondmg yields of H, their
ratio J, as calculatcd from
the foregomg formula,
always remained the same.
This discovery was of major
significance. It indicated
that the initial -assumption
made in the above calcula-
tion that a given amount

£E=winding Handfe
/W/
M -Slabds Of Lead

J’l

kb

LRk 1
14[11 re

Fig. 3.—Diagram of Joule’s water churning apparatus.

3.(m,+m,).v> where V represents the end
velocity of the masses and cords at the end
of a descent, and (m,+m,) includes the
masses of the cords in linear miotion. The
quantity R was calculated from the standard
formula for rotational kinetic energy, viz.,
1.1w?,
the rotating body, and w =its angular velocxty
Since the various rotating parts, pulleys, shaft
and paddles possessed different moments of
inertia, the total rotational kinetic energy was
expressed by a summation of terms Zi.I.w2

The quantity F was calculated by discon-
necting the paddle wheel from the shaft by
removing the pin and rewinding the cord
about the shaft so that a descent of one lead
slab caused a simultaneous ascent of the
other slab, and noting the additional small
mass b which, when attached to the descend-
ing slab, kep( the system m uniform motion.
Thus F = n.b.g.h.

where I—=the moment of inertia of.

of mechanical energy could
be totally converted into
heat was justified, and,
funhermorc, that the con-
version rate was univer-
sally constant. For other-
wise, if W and H were
only partly and haphazardly
interchangeable, or to take
the extreme case, not
related at all, a series of
different values of J would
be obtained from a series
- of experiments in which
e W was  assigned  different
M2 values.

The value obtained by
Joule for the constant ]
has since been confirmed
by many other inveéstiga-
tors. Some repeated the
experiment with appara-
tus similar to that used by
Joule himself, others used
devices dcsxgncd to work
on 'a different principle.
In 1858 Gustave Hirn, an
Alsatian engmcer, whosc
steam engine tests at a
later date made a useful
contribution to the
advancement of thermodynamics, carried out
a series of measurements of J with a piece of
apparatus in which heat was generated by the
impact of heavy solids. When a moving bedy
is suddenly halted, its kinetic energy goes
out of existence and an equivalent amount of
energy in various other forms comes into
existence. Some of this energy is acoustic
if the impact is audible, some is mechanical

Q
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(both kinetic and potential) if the colliding

bodies rebound to new levels, some is elec-
trical if charge is developed 6n the bodies
(as, for example, when silk strikes glass),
some is luminous if the shock produces sparks
or a glow, and some, and as a rule the
majority, is heat energy becausé of the extra
agitation conveyed to the atoms or molecules
of the colliding substances. It is for this
reason that the water in a pool at the base
of a waterfall is a little warmer than the
water passing over the top of the fall.
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. supports and so forth are disregarded.

Hirn’s Impact Apparatus

Hirn sclected the metal lead as the material
10 receive the impact, since the properties
of this substance are such that“most of the
lost kinetic energy reappears in it as heat.
Its softness makes a blow almost inaudible,
its smull elasticity produces little rebound
in hammer and anvil, and its low specific heat
gives a large temperature increase from the
heat developed by the friction of its molecules
while it is being deformed. His apparatus
is illustrated in Fig. 4. A massive rectangular
block of stone serving as anvil and ‘a heavy
solid cylinder of iron acting as hammer were
suspended by means of parallel ropes from
the cross-beams of a rigid wooden frame. A
cylindrical vessel of lead was held with its
base against an iron plate at the end of the
stone nvil, and received the impact of the
iron hammer released from'its position I to
swing down through a measured height h,

tion of J by measuring the rise in tempera-
ture produced in a few grammes of mercury
or fine lead shot enclosed in a long sealed
glass or cardboard tube which is reversed
several times from the vertical position. The
lead or mercury™s heated in this case by its
impact on the tube end after falling through
the lengthk of the tube.

Searle’s Friction-cone Apparatus

A more modern form of laboratory” instru-
ment designed by Dr. G. F. C. Searle for
.the measurement of the mechanical equiva-
lent of heat is illustraied in Fig. 5.
apparatus heat is developed by friction
between the slightly lubricated surfaces of
two closely fitting, hollow conical cups of
brass which turn, or.e within the other, about
a common axis of rotation. By means of
pins protruding from its base, the outer cup
is fitted to an ebonite seat in a brass holder

: /
X Po_s/t/'on3 E

/ ----- |‘

Fig. 4.—Diagram of G. A. Hirn’s impact apparatus for the measurement of the mechanical
equtvalent of heat.

into its position 2. In the recoil the hammer
and anvil rose through small measured.
heights h, and h; respectively. The lead
cup, released by cords immediately after
impact, was then partly filled with a
measured amount of ice-water and the rise
in temperature of the water. in the warm
lead cup recorded.

Let the masses of iron hammer, stone anvi
and lead cup be denoted by m,, m,, m,
respectively. © Then the potential energy
m;.g.h; of the poised hammer is converted
into . kinetic energy during its downward
swing, and as such is delivered to the lead
cup by impact. A small part of this energy
is used up mechanically as the hammer and
anvil recoil through small heights h, and h,.
At their recoil peaks their potential energies
are m,.g.h, and m,.g.h, respectively, so that
a balance of energy m,.gh,—(m.gh.
m,.g.h,) is left to reappear in the lead as
heat, if small energy losses due to noise of
impact, viscous drag of air, friction of
If
t; deg. C. is the temperature of the lead
immediately before the collision, t, deg.,C.
the final temperature after pouring in a mass
m, of ice-water, and S is the specific heat of
lead, then the heat developed in the lead is
given by m,.S.(t.—t))+myt,. A value of
J may then be estimated from the ratio

m,.g.h(—(m,.g.h,+-m,.g.hy)
m;. S.(t, —t;) -+ mg.ty

Whereas it was recognised that Hirn’s
experiment could vield no more than a very
approximate value of the mechanical equiva-
lent of heat because of the experimental error
inherent in the apparatus, considerable im-
portance was attached to the fact that a
value of ] in reasonable agreement with that
obtained by Joule had been obtained by a
method totally independent of that employed
by Joule. It was a result which added further
confirmation to the belief that the mechanical
equivalent of heat was a universal constant.
The principle of Hirn’s apparatus has since
been cdapted by Whiting to the famibar
laboratory method of making a rapid estima-

which is mounted on a vertical spindle set
in bearings in the base of the apparatus. The
spindle is turned by means of a belt which
passes round the spindle-wheel, over a pair
of guide pulleys to the hand-wheel used by
the operator tc set the apparatus in motion.
The inner conical cup cafries two vertical
pins on its lip which fit into a broad wooden
disc. A cord with one end atgached to the
rim of this disc passes over a pulley and
holds a mass in suspension at a fixed level
when the apparatus is in operation. A heavy
iron ring pinned to the top surface of the
disc presses the cups together and provides
a suitable force of friction when they rotate.
In performing the experiment the hand-wheel
is turned at such a rate that the friction
between the inner and outer cups is just
sufficient to prevent the former from rotating
under the tension in the cord which carries
the suspended weight. Careful control of
the turning of the hand-wheel is needed to
keep the weight suspended at a constant level.
The heat developed by friction distributes
itself throughout the brass of the two cups
and the water in
the inner cup,
and the rise in
temperature pro-
duced by a
counted number
of revolutions is
registered by a
thermometer in
the water. Ade-
quate thermal
insulation of the
heated part of
the apparatus 1s
provided by the
ebonite seat and
-collar which hold
the cups, so that
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By turning the outer cup ai such a rate
that the force of friction is balanced by the
tension in the cord attached to the disc, the
inner cup remains motionless, and the same
amount of mechanical work is used up as
weuld be used if the outer cup were kept
at rest and the inner one rotated at the same
speed. Thus the work spent in making o
revolutions of the duter cup is the same as
the work which would be spent if the inner
cup were to make n revolutions under the
motive force of the descending suspended
mass. From the Poncelet definition of work,
W is then given by W = 2.7R.n.m.g, where
R denotes the radius of .the wooden disc,
m the mass suspended from the end of the
cord, n the number of revolutions and g the
acceleration due to gravity. Further, if A
represents the mass of the two brass cups,
S the specific heat of their material, B the
mass cf water in the inner ‘cup, and T the
observed rise of temperature, then the heat
developed by the friction (if_small losses are
neglected) is given by H = (A + B.S).T.
The mechanical equivalent of heat may then
be calculated from the formula
J_\W__z:le.n.m.g.

H (A+B.S).T

The discovery that when work is converted
into heat and heat into” work, the transforma-
tion is complete, and- is governed by a
universally constant rate of exchange J, is
sometimes called the First Law of Thermo-
dynamics. This rule has since been general-
1sed as subsequent investigations into the
exchange rates between other forms of energy
have shown that they all conform to the
same general principle, and it is now custem-
ary to state the first law of thermodynamics
as follows: When energy of one sort goes
out of existence an equivalent amount of
energy of another sort comes into existence
so as to leave the sum total of energy
unaltered.

Conservation of Energy

The proof that heat and mechanical work
were two different aspects of the same thing
was but one link in a wide chain of experi-
ment and reasoning which led to the founding
of the doctrine of the conservation of energy.
This doctrine was not the outcome of the
work of any single individual, nor was it
a discovery made suddenly at a certain time.
In the history of physical science there are
to be found many insiances of discoveries
of outstanding principles and phenomena
which have associated with them a definite
date of discovery and a single name of a
discoverer. Notable examples are Clerk
Maxwell’s electromagnetic theory of light
(1865), Planck’s quantum hypothesis (1900),
Einstein’s relativity principle (1905), and
Rutherford’s nuclear theory of the atom
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only a small per-
centage of the
heatr generated is
lost by conduc-
tion, convection
and radiation to
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arle’s friction-cone apparatus for the measure-
ment of the mechanical equivalent of heat.
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(1911). The principle of the conservation
of energy does not belong to this category.
It is a theory which has evolved slowly over
a period of many years, and the evidence
on which it rests has been collected by many
pzople. In 1688 Wallis and Huygens in their
study of the motion and impact of solid
bodies discovered the principle of the con-
servation of momentum. The unpublished
notebook of Sadi Carnot, examined after his
death in 1832, showed that he believed that
energy was conserved in amount during its
heat and ‘work transformations. In 1843 Sir
William Robert Grove delivered a lecture
at the Royal Institution on “ The conserva-
tion of physical force,” in which he outlined.
the theory of energy conservation in general.
In the same year Ludwig August Colding, a
Danish engineer, communicated a paper -to

the Royal Society of Copenhagen on‘ the

conservation of force. At intervals from
the year 1841 to 1851 Robert Mayer, a
‘German physician, published papers on the
conservation principle written from the point
of view of biological physics as well as pure
physics. In 1847, while Joule- was making
his historic experiments, Ludwxg,-von Helm-
holtz, philosopher :nd man of ‘science, pub-
lished a paper entitled “ The Canservation
of Force,” in which he attempted to extend
the principle of energy conservation to all
known branches of science. In 1853, at

“the Hull meeting of the British Association,

Waterston proposed the doctrine in general
terms, and in the following year it was taken
up and greatly amplified by William
Thomson, afterwards Lord Kelvin.
Almost all of this work, carried out by

-been done independently.

different investigators during the first haif
of the nineteenth century, seems to have
There is lite
cvidence to show that ideas were freely
exchanged on the subject until the time of
the British Association meeting in 1853. No
single date can be named as the time from
which the doctrine was universally believed
in, but it is probable that shortly after 1853
it was generally known and accepted in
scientific circles. Just how fundamental a
principle really is may be judged from the
extent of its applications, and by this test
the principle of conservation of energy ranks
first on the list of generalisations in science
and occupies, as a consequence of its
generality, a key position in the structure
of physical theory.
(To be continued)

High-power Short-circuit Testing-8

Measuring and Computing the Power Factor

record of standard test duties on a

circuit breaker, the method of
measuring and computing power factor
and the equivalent steady R.M.S. value of
current from a short time test- will be
described.

'Measurement of Power Factor

Prior to carrying out a short-circuit test,
the power factor of the circuit can be obtained
from the known circuit constants for the
particular test set up.

If R is the resistance of the test circuit
and X is the reactance, then the power factor
may be obtained by the formula

/R’ .__..Cos. ¢

where ¢= the angle of lag or lead of the
current , vector with respect to the voltage.
The value of power factor as calculated above
can be checked from the oscillograph record
of the phase currents.

This is done by calculating the time
constant of the D.C. component curve from
one of the phases in which the current is
asymmetrical. The method is -as follows :
Fig. 21 shows an asymmetrical current wave.
The D.C. component curve is indicated by
the line A—B.

This curve is reproduced in Fig. 22, and it
will be seen_  that the curve  follows a
decremental law given by the equation

BEFORE' proceeding to discuss a final

Power Factor=

i=1c—IRTt where i is the value of the D.C.

component of the current at any instant t.

1 is the initial value of the D.C. component
of the current.

c is the naperian log base =2.7183.

R is the circuit resistance.

t is the time measured from the commence-
ment of the short-circuit.

L is the circuit inductance. :

The values of I —i and t may all be obtained
from the oscillograph record as shown in
Fig. 21. These can then be substituted in
the above equation, leaving the values R and
L as unknown. By cross multiplying the
equation we get :

i Rt

I ° L
Inverting both- sides we have

I Rt

i ‘L
Take logs, ‘then,

then

By S. STATON
(Continued from page 57, November issue)

’ 5 i
Now time constant for the cxrcuxt=§,

L t®
therefore = R = o

Since, as stated above, the values of t,
I and i are known, it is merely a matter of

5 . . . L
arithmetic to obtain the time constant R

The angle ¢ can now be determined from the
formula :

é=tan.~? 2nf x;—;
where #=3.14 and f=the power frequency,

\/AVA\TAV/\W/\VA

Fig. 21:—Asymmetrical ctirrent wave.
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Fig. 22.=—Reproduced D.C.’ curve from Fig. 21.

the power factor is then obtained by observing
the cosine of the angle ¢ from a sct of tables.

Measurement of Short Time Current

Reference to the short time current carrying
test was made in Article 1. It was stated that
the ‘short-circuit current was passed through
the circuit breaker for intervals of cne and
five seconds.,

Fig. 23 shows an oscillograph record of a
short time test on a 3-phase circuit breaker.

The red phase trace is reproduced
separately in Fig. 24.

The lines A—B and O—G are the current
wave envelope.

O—X is the current zero line and E—F
is the displaced zero due to current

asymmetry.

The current wave is split up into fo equal
portions by drawing in vertical ordinates as
shown numbered o—r10 inclusive.

The asymmetrical R.M.S. value of the
current is calculated by the formula :

2

—
I asy.- ,\/ K?+]2, as desctibed in article

6, at the instant of each ordinate.

The 11 values so obtained are then plotted
on the record to scale and the. line C—D
dotted in.

They are then summated to give the
equivalent steady R.M.S. value of current
over the test period by the formula:

Irms. eqv.=

2

~/3 (Io+4al+r+15+l’+ﬁ)

F2Br B+ B4+ 1)

where I,—I, and I, etc., are the asymmetrical
values of current at each ordinate.

Cemplete Record

A complete tabulated record of a short-
circuit _test is shown in the accompanying
table. All figures are set together for a
series of test duties as set out in BSS/116/37.
Notes on the performance and condition of
the breaker during the test duties are logged
in the last column. This record should be
compared with the standard test conditions
and limits set out in Article 1 (page 271,
May issue). A few brief comments will
serve to explain the significance of the figures
recorded.

Performance and Condition

After all test duties had been carried out,
the breaker was still fit for normal service.
No excessive burning of the contacts took
place and only moderate smoke and oil
emission.

The arcing times are reasonable as com-
pared with most circuit breakers, and well
up to standard when compared with. similar
types of circuit breaker of the same capacity.

Power Factor

“The power factor limit set out in Article 1,
is 0.15 for a breaker of this capacity.

The values of 0.06 and 0.053 far this test
are a very good indication of the margin of
severity of the test circuit. These low values
have a bearing on the recovery voltage as
explained in Article-1.
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) Breaking Current Recovéry Voltage M.V.A. Broken
Making = Arcing Remarks on
Test Current Sym- Asym- q Power Time R
b Phase : p . h Value in |9% of Rated E Physical
Dut in Kilo metrical | 9% of D.C.| metrical < ° s Factor in - 5
' Amps. Kilo dgmmnent Kilo \5,111,‘; ‘lgg?s Per Phase Total Seconds + Behaviour
Amps. Amps.
TEST No. 1. 10% OF RATED SYMMETRICAL BREAKIN.G CAPACITY. BREAKER FULL OF CLEAN OIL. NEW CONTACTS FITTED.
Red 1.81 7.0 j I1.584 . 0.040
Break Yellow 1 1.8 7.2 10.98 0.040
Biue 1.80 7.0 11.20 101.5 12.42 314.984 ©0.063 ©0.030
3 Minutes 3
Red 1.82 9. _12:012 0.030 | Slight emi e-_m'm-
Break Yellow t1.81 7 11.946 0.040 oil. Arc contacts
Blue 1.80 6.8 11.35 103.2 11.610 35.568 0.059 o.050 | mederatelyburnt.
3 Minutes i J
Red 1.82 8.2 12.210 0.040
Break Yellow 1.82 9.0 _ 11.961 ©.040
. —_——— —— . =
Blue 1.80 9.1 11.70 106 12.40 36.57% 0.060 0.040
TEST No. 2. 30% OF RATED SYMMETRICAL BREAKING. CAPACITY. OIL TOPPED UP. CONTACTS FILED,
_Red 230 | 9.2 | 15.870 [ __0.050
Break Yellow - ijﬁ 9.7 _16.100 0.040
Blue 2:30 9.0 11.80 107.4 | 15.961 47.931 0.061 0.040
3 Minutes |~ : | :
: | L = "
Red 23 | 1oz 500 To.050_| Slighe cmision, o
Break Yellow 2.31 9.3 16.201 0.050 Arc contacts
Blue 2.31 0.4 . 11.70 106 16.122 48.312 0.061 0.040 ;':‘%d;fg::éy bumnt |
3 Minutes .
' Red s 2.30 9.3 15.881 0.040
Break Yellow 230 | 9.3 16.000 __0.050
Blue 2.30 10.0 11.80 107.4 16.214 48.095 0.060 ©0.060
TEST No. 3. 60% OF RATED SYMMETRICAL BREAKING CAPACITY, OIL CHANGED. ARC CONTACTS RENEWED.
Red 4.81 1.1 | 3r.220 0.050
Break Yellpw 4.80 10.8 30.890 0.050
Biue ~4.80 10.5 11.20 101.5 31.060 93.170 0.060 0.050
3 Minutes Sli.x_l;h.l emissionkof
Red 4.8t | 11.6 ) 31.771 0.050 gllighatnd bmncg
Break Yellow 4.82 11.0 _30.910 ©0.050 marks on arc
Blue 4.82 9.0 11.20 . 101.5 30.861 93.542 0.061 0.060 Sl R
3 Minutes
Red ~ 4.82 _ 7.6 . 31.611 0.050
Break Yellow 4.80 8.3. 31.723 | __0.040
Blue 4.81 9.0 I1.30 103 30.990 94.324 ©.061 ©0.040
TEST No. 4. 100% OF RATED SYMMETRICAL BREAKING CAPACITY AND 100% RATED MAKING éAPACITY. OIL TOPPED UP,
Red 9.10 9.8 | 61.611 0.050 |° ‘
Break _l(ﬁeﬁllow . 9.10 6.3 61.403 ©0.060
Blue 9.10 5.9 11.60 105.2 61.221 184.235 0.061 ©.060
3 Minutes Sll&zhdl oilemissioix.
- oderate smoke
ol | Red 18.0 9.10 .| 9.7 61.400 __0:950: | emission. Main
Break Yeilow 21.4 '__9‘.0 _ 9.9 . 61.201 _0.050 cb?\r;?as pitted.
Blue L) O, o1 | 11.75 106.2 | 62.331 | 184.932 0.061 0.050 | jng "0 o
3 Minutes : . Loliaoish
Red 21.8 8.9 7.6 ’ : 60.721 0.050
Make- ——— ————
Break Yellow 22.0 9.0 7.3 60.812 0.050
Blue 23.0 9.0 8.7 11.20, I01.5 60.660 .182.%¥93 p.o6o 0.050
TEST No. 5. 100% OF RATED ASYMMETRICAL BREAKING CAi?ACITY. OIL CHANGED. CONTACTS RENEWED.
. Red _ 9.0 52.7 9.50 : | .61.21 ©0.050
Break Yellow_ 9.1 60.0 12.00 B1.171 0.540
Blue 9T.t 6o.o_ 12.00 11.80 107.4 | 60.911 183.292 ©0.061 0.050
: . Moderate  smoke
3 Minutes ?\24 ©il emission.
: Main  contacts
Red 9.1 7.0 |_12.80 | 61.161 ©:060 | pitted. Arc cone
Break Yellow 9.2 67.2 12.65§ 61.371 | 0.050 tacts moderately
= 2 e T nt.  Breaker
Blue 9.1 51.0 11.20 11.80 107.4 60.211 182.743 0.061 ©0.050 fit for normal
3 Minutes Jenyice
__Red 9.1 52.0 11.30 _ 62.010 ©0.050
Break Yeliow 9.0 50.9 9.90 61.321 0.040
Blue 9.0 . 55.0 9.85 171.80 107.4 61.000 184.331 0.061 0.050
TABULATED RECORD OF SHORT-CIRCUIT TEST ON OIL CIRCUIT BREAKER.
BREAKER TYPE B. 150 M.V.A. RATING. 1,000 LINB VOLTS. 3-PHASE. s0-CYCLE. ‘
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Recovery Voltage

It will be noted that the recovery voltage
never fell below 105 pef“éent. of tg “Théd
line volts, s0 that the liniit in BS /;16/37
of 100 per cent. is Well covered In Test
No. 5 it rose t0 104.6 per cent whxch figure
more than covers thé requiréments.

D.C. Component

The severe conditions of test on this breaker
are further borne out by the figures obtainéd
for the D.C. component. Conditions are laid
down that for a symmetrical test the D.C.
component must not exceed 20 per cent. of
the A.C. component, and for an asymmetrical
test it must not fall below 50 per cent.

M.V.A. Broken
The M.V.A. broken is wéll in excess of the
- rated capacity of the breaker. It should, of
course, be noted that when a test circuit set-up
is being made, it is only possible to set the
M.V.A. figure to within approximately 5
per cent. of the rated capacity, and con-
sequently the tester allows a margin in excess
as a factor of safety.

Restriking Voltage

The. subject of restriking and active
recovery voltage is one that has occupied a
‘prominent place in the minds of switchgear
engineers for many years. Its -implications
“and bearing on circuit breaker performance
has been the subject of many technical papers,
etc., but the writer, in his experience and
perusal of the subject has failed to find any
work which sets the matter out in a simple way
for the benefit of the general engineer, it will,
therefore, be the effort here to explain the
matter in the simplest possible way. To begin
with, the reader should bear in mind that it
is with the permanent extinction of the
current arc across the circuit breaker contacts
that we are mainly concerned. It will be
recalled from our studies of oscillograph
records that the arc is always interrupted on
or about the instant of zero current. Consider
now what is happening immediately before
the arc interruption; the current is very
‘quickly decreasing in value. In other words,
the “ rate of change of current ” has a very
high value. At the instant of zero current,
the arc is interrupted and hence the current
ceases to flow. This means that the “ rate
of change of current” has been suddenly
reduced from a very high value to zcro.
“This sudden reduction in the rate of change
of current gives rise to an oscillating voltage
across the circuit breaker contacts. Such a
voltage is termgd * restriking voltage,”
because it tends to restrike the arc.

Frequency

The frequency of the restriking voltage
depends upon the test circuit constants,
viz., inductance and capacitance, and in actual
fact is equal to the natural frequency of the
test circuit. It does not depend upon the
normal power supply frequency from the
test generator.

A
Rate of Rlse

The rate of rise of the restriking voltage is
obvxously determmed by the frequency, and
it is t}us rate of rise that determines whether
or not the current af¢ is permanently inter-
rupted. This will be understood when we
recall the statement in Article 1, that permanent

e -

intérruptioh ‘of the drc can only take place if
the rate of rise of dielectric strength of the
insulating il between the contacts exceeds
that of the voltage actoss them.

Amplxtude
The amplltude of the restriking voltage
oscillations depends upon the instantaneous
value of the recovery voltage, at the instant
of sudden rate of change of current or arc
. Bive” Phase Current Trace

r -

Rec Phase Current Trace

vefiow Prase Current Trage

P:ig. 23.—Oscillograph record of 3-phﬁse short
time test.

extinction ; and if a short-circuit is inter-
rupted at the instant of zero curreat the
amplitude is equal to that of the instantaneous
recovery voltage.

The Bearing of Synchronous Plant on
Restriking Voltage
From what has been explained about the rate
of rise of the restriking voltage, and its bearing
on the restriking of the arc, it will be gathered
that when a circuit breaker is in service, its
ability to permanently interrupt a short-circuit

.depends much upon the type of generator

-

supplying the line and the characteristics of
any synchronous plant between the generator
and the point of short-circuit. It would, of
course, bec out of line to digcuss the
characteristics of electrical machinery in these
articles, but it is fitting that some attention be
drawn 10 their effects on the subject in
question.  Whatever may be included in the
system, the circuit can be reduced to three
components, viz., resistance, capacitance and
inductance. Rcsnstancc and capacitance are
constant, but the sudden changes in current
value cause corresponding changes in the

flux linkages and hence the inductance of
transformers, reactors. and any rotating
machinery.

Active Recovery 'Voltage Definition

It has been stated that the amplitude of the
restriking voltage oscillations depends upon
the instantaneous value¢ of the recovery voltage.

It is this instantaneous value divided by V2
that is termed “ active recovery voltage.”

Bearing of Current Asymmetry and

Power Factoir

The value of the active recovery voltage
depends upon the system power factor and the
degree of asymmetry of the current wave.
This is illustrated in Fig. 25, in which is
shown an asymmetrical current wave and the
corresponding phase voltage wave. If the
current arc is assumed to be interrupted at the
instants of zero current, it will be seen that
at each such instant the voltage wave has a
different amplitude. These corresponding

voltage values, divided by V2 represent the

_values of active recovery voltage at the

particular instants. It will be appreciated
that the lower the power factor of the system,
the higher will be the value of the active
recovery voltage since a zero point in the
current wave will correspond more closely
~with a_ maximum point in the voltage wave.
If the first two or three cycles of the current
wave are examined, it will be noted that the
degree of asymmetry is considerable, and that
the values of voltage indicated by V1 and V2
are very far apart. At the other end of the
wave, however, where the current is more
symmetrical, the values of voliage indicated
by V4, V5 and V6, are substantially the same.

Relevant Provisions of BSS 116,37

The foregoing serves to explain the control
of recovery voltage, test circuit power factor,
and the degree of asymmetry in Part 1 of
BSS/116/37. ‘ These provisions were outlined
in Article 1. It will have been noted that when
commenting on the provisions of voltage and
power factor in Article 1, it was stated that
for circuit breakers of larger breaking
capacities than 500 M.V.A. the value of the
recovery voltage must be as near td 100 per
cent. of the rated service voltage as possible.
This, in effect, leaves the matter uncontrolled,
and it is now opportune to give some explana-
tion for this. A circuit breaker of 500 M.V.A.
capacity and upwards would only be installed
at a point in the supply system where a large
power is to be handled. Such a point is
obviously at the head of the system, or in
other words, near to the generating plant.
If a short-circuit occurs near to the latter, the
short-circuit current will be relatively high -
because of the comparatively small amount of
line and plant reactance in between the
generator and point of short-circuit. This,
in tura, will effect a correspondingly large
drop in voltage, and hencc the value of the
recovery voltage will be comparatively low.

Current Wave

[SY

4 15 6

Fig.
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24.—Reproduced red phase current trace showing method
of \yneasurement of short-time curvent.-
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Voltage Wave.

Pzg 25.—~Curves showing recovery voltage values for

various mslants of current zero.
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The Annals of Electricity—S8

Alessandro Volta, Discoverer of the Electric. Current

ever do, that universal designation of

the simple -unit of electrical pressure

or potential, to wit, the woli, has erishrined

in perpetuity the memory of Alessandro

Volta, the I'talian physics professor, who first

discovered the electric current towards the
end of the eighteenth century.

Volta’s lasting fame and celebrity is a
deserved one, for it was he who, through tHe
“ invention » of the electric current, made the
first really practical stride towards the day-
by-day utilisation of electrical energy which
we see around us in modern times. * It was,

I\/KORE than any material monument could

indeed, this pioneering discovery of Ales-

- sandro Volta which paved the way for the
host of important electrical discoveries and
applications which came after him.

The epoch-making discovery -of the elec-
iric current was intimately bound up with
the “ frogs’ legs > business of Volta’s country-
man and contemporary professor Dr. Luigi
Galvani, whose iife-story formed the theme
of our last article of this series.

Galvani, it will be remembered, had nailed
his colours to the mast of anunal electri-
city,” and perhaps because of that he had
died a disappointed man. He had maintained
that the convulsive twitchings of frogs legs,
when dissected and touched at certain points
with metallic conductors, were due .to
inherent electrical charges within the animal
muscles. Volta showed that such a hypothesis
was simply not true, and becauSe Volta, at
that time, was professor of Physics in the
University of Pavia, and, so to speak,
Galvani’s “ opposite number ” in the Italian
academic world, a controversy arose which
at one period seemed to rock the very
fundamentals of science.

Electricity from -Dissimilar Metals

It was because Volta had been able to
demonstrate the fact that the characteristic
twitchings of the dissected legs of frogs were
.due to the influence of two dissimilar metals
in the presence of moisture and traces of
mineral salts derived from the flesh and
muscles of the amphibians that the same
investigator was led to experiment with the
effect of salt solutions on dissimilar metals,
and, as a result, not cnly finally and con-
dusnvely to confute Galvani’s theorems, but,
more important still, to introduce to the
world for the first time a controllable means
of generating a continuous flow of eleciricity
—in other words, an electric current.

Alessandro Guiseppe Volta was born at
Como, Northern Italy, on February 18th,
1745, the' year of the “ Bonny Prince
Charlie ” uprisings and their ruthless
suppression in England.

Alessandro was the child of parents who
were “down on their luck.” Indeed, the child
himself seems, as a youngster, to have been

Alessandro Volta, discoverer
current.

of the electric

afflicted with some of his parents’ bad luck,
for at four years of age he was unable fo
speak, whilsi-a year or two later he was
considered to be an imbecile. But after
attaining the age of ten his wit suddenly
quickened and a flood of intelligence came
upon him. He went to the Jesuit school in
Como, and within five years he was the
school’s leading scholar.

“1 had a diamond in my house,” remarked
his father on one occasion, but I failed to
realise it.”

Latin Poems on Chemistry
At the age of nineteen, Volta was COmpos-

‘ing Latin poems on various chemical sub-

jects, a fact which tells us thar the growing

chemical science of the day must have
claimed him as a close adherent.
Finishing his education at the Royal

Seminary in Como, Volta settled down to

S

The elements of the modern dry battery cell which has
developed out of Volia’s discovery. (The outer zing
casing forming the cell is not shown in this illusiration.)

the humdrum life of a teacher. However,
he seems not to have taken too kindly to
the monotony of this career. Stirred up by
the experimental writings of the famous Abbé
Nollet, of France, he began experimenting
for himself in the realms of frictional electri~
city. He entered into a voluminous corre-
spondence with the learned Abbé, as well as
with “other pioneer electrical experimenters,
including the famous English electrical and
chemical pioneer, the Rev. Joséph Priestley,
discoverer of oxygen.

The Electrophorus

In 1775 Volta announced his discovery of
the “ Elecirophorus,” the principle of which
he hit upon when studying the insulative
properties of oil-impregnated timber.

The electrophorus  (or “electricity-
bearer ) comprises a circular moulded cake
of resin suitably mounted on wocod. Rest-
ing on its upper surface is a metal disc
provided with an insulated handle.

The resin cake is electrically excited by
rubbing a dry fur over it, after which the
metal disc is placed in firm contact over it.
The disc is then momentarily touched with
the finger, and it is subsequently lifted out
of contact with the resin. It will then be
found to be heavily charged with electncny,
so much so that it will be capable of emitting
sparks.

At the same time, the cake of resin retains
its charge, and it will induce a second and
even a third "and successive charge in the
metal disc whenever the latter is allowed to
make contaci with it.

The explanation of the: electrophorus’s
action is simple. The resin cake is charged
negatively by the rubbing. On placing the
metal disc on its surface the disc becomes
positively charged on its lower or under
surface and negatively charged on its upper-
surface. A mere touch of the finger pro-
vides a leakage path for the whole of the
upper- -surface negative charge, the disc
retaining only its positive charge which is
upable of giving rise to sparks and to other
static electrical phenomena.

Here, therefore, was a simple means of
generating relatively ‘strbng static charges
without continuous frictional rubbing, .for
once the resin cake was frictionally electrified
the metal disc could again and again be
charged up without much diminution of the
charge on the resin base.

A modern reproduction of Volta’s ““ Crown of Cups.” From this primitive
device, the primary battery was developed.
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Invention of the Condenser

Volta gave a good deal of thougnt to the
improvement of his electrophorus apparatus.
In consequence of his ensuing experiments
he not only improved the ordinary gold-leaf
electroscope: but he also devised an electro-
nometer, or static potential measurer. More
important still, he was led to the invention
of the electrical condenser.

The principle of the condenser is so widely
known that there is no need to occupy valu-
able space in again describing it. Let it
be said, therefore, that Volta gave a long
descnpnon of hns plate condenser in the
Royal Society’s Philosophical Eransactions
for 1782 (about three years after he had
originated the device), and that by means of
this simple yet fundamental appliance he was
for the first time able to store up minute
electrical charges until they were able to
produce plainly demonstrable effects.

In 1779 Alessandro Volta was appointed
to the vacant professorship of Physxcs in the
University of Pavia. It was an important
teaching and academic post, for .Pavia had
become a noted centre of Italian learning,
and it had gathered a name for itself in
respect of its advanced scientific teaching.

A year or two after his installation as
professor of physics Volta made an extensive
tour of the Continental centres of experi-
mental science, coming into close contact
with various investigators and, incidentally,
collecting much apparatus for the enlarge-
ment. of his own physics and electrical
laboratories at Pavia. He travelled as far
as London, demonstrated some experiments
to the Royal Society, and then departed
homewards. The Royal Society Council
elected him an F.R.S., and, some three years
later, awarded him its greatest honour, the
Copley Medal, in recogmuon of his pioneer-
ing work in cle;tggai sciencé.

Rg,lummg to Italy and to his professorshxp
at Pavia, Volta married. The lady in ques-
tion was one Teresa Peregrini, a woman of
noble birth but of no estate or fortune. She
made Volta an excellent wife, assisting him
in his researches and iaking off his shoulders
a good deal of the necessary routine work
of his calling.

It was now that Alessandro Volta started
on his immortal ihvestigations which, in the
end, led him to the discovery of the electric
current and of a simple means of generating it.

Another simple primary cell—zinc and carbon

elements immersed tn a solution of sal-ammoniac

(ammonium chloride). From this was developed
the well-known Leclanché battery.

~mtetal Disc

Circular Cake Of
Resin

Wooo Base

The electrophorus, Volta's invention, whereby
strong electrical static charges are induced in a
circular metal plate.

Galvani versus Volta

Galvani, who had caused such a stir in
continental scientific circles with his dis-
covery of so-called “ Animal Electricity,”
was, at that time, a professor of Anatomy
in the University of Bologna. He bad made
his name celebrated by his theories of animal
electricity, and there were few who were
likely to dispute his contentions.

But' Alessandro Volia, with his improved
electroscopes and electronometers, with his
newly constructed c¢ondensers and  his
superior electrical knowledge, was able to

The simplest voltaic cell-electrodes of copper
and zinc immersed in diluted sulphuric acid.

repeat the “frogs’ legs” experiments of
Galvani with a greater scientific exactitude.

Volta obtained the same results as Galvani,
but, as we have seen, his basic interpretation
‘of them was altogether different. In short,
Volta entirely refuted the theories and con-
tentions of his contemporary, Galvani. Thus
began an urgent scientific controversy, an
academic contest during which feeling
seemed, for a period, to run dangerously
high on both sides, but which in the cnd
concluded with a decisive victory for Volta’s
experiments and Volta’s reasonmgs

This strenuous contention between the

professional anatomist and the professional

physicist was no mere storm in a teacup.
It raged throughout Europe. It penetrated
into British scienuific circles as well, splitting
the scientific world of the day into two
sometimes bitterly oppoesed facnons, the
Galvanists and the Voltassts. .

9

Experiments on Criminails

An entire volime could be written on the
subject of this early scientific controversy.
But such a volume has not yet appeared.
It would, however, tell of the manner in
which the Galvanists applied their experi-
ments with considerable ingenuity to the
bodies of cows, calves, sheep and pigs in
order to contort the limbs of these dead
animals into life-like movements through the
agency of “animal electritity.” It would
relate also the gruesome experiments on the
bodies of executed criminals whereby dead
limbs were made to execute mysterious
contortions and even decapitated heads to
produce horrible, convulsive grimaces.

Bui all such experiments, accurate and
logical as they may have been, were all per-
fectly explainable on Volta’s thesis of the
electricity’s origin. In a word, Volta dis-
covered that electricity made its appearance
whenever two dissimilar metals came into
contact, particularly in the presence of salt
solutions.

The * Crown of Cups”

In order to prove his contention that elec-
tricity can be produced by the action of
mineral salt solutions on dissimilar metals
Volta devised his now famous and classical
 corona,” or Crown of Cups.

The “Crown of Cups” was the world’s
first electric battery, the first current genera-
tor ever made. In it plates of zinc and silver
(afterwards zinc and copper) were immersed
in pairs, one zinc plate being soldered up
to the adjoining silver (or copper) plate in
the adjacent cup. The cups were filled with
a solution of common salt: On joining up
the two end electrodes of the series of cups
(i.e, the silver and the zinc plate) a steady
supply of elccmcxty was drawn from the
cups.

meg to what we now term the “ polarisa-
tion ” of the electrode plates, the action of
the Crown of Cups was not very satisfactory,
but about the year 1800 Volta gave to the
world his famous “ Pile,” the product of eight
years’ work on the “animal electricity
controversy.

Volita’s Pile

Volia’s Pile was described in a letter which
was read before our Royal Society in June,
1800. In this letter Volta says that his

VoIta s Prle. the world’s first current generater.
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newly invented pile “consisis of several
dozen discs of copper, brass or silver, and
an equal number of discs of tin or zinc of
the same size. Between each pair is a cloth
disc damped with salty water, the whole
forming a pile or column. First copper, then
zinc, then cloth and so” on, being careful
to compléte the pile with a metal disc
different from that which began it.”

Here was the practical outcome of Voha’s
theories on thé generation of electricity by
the contact of dissimilar metals in the
presence of salt sclutions.

The pile was enclosed in a light frame
A wire was

attached to its top disc and another wire
10 its bottom disc. - On joining the two wires

. together a continuous current flowed through

the circuit. Moreover, the current flow was
constant, and it could be' inéreased or
decreased by varying the number of discs
in the pile.

The Voltaic Cell

From the sunple Crown of Cups and the
Voltaic Pile, it was, but a short step-to the
Voltaic cell made by placing a zinc and a
copper plate in a vessel containing dilute
sulphuric acid. But this was the last of
Volta’s discoveries.
view of discovery, Volta’s increasing. fame

What Do You Think?

Further Comments on Some Interesting Subjects
By Prof. A. M. LOW

HAVE been sitting in a garden. I cannot

help feeling that Omar Khayyim and

other poets have missed a great deal,
for they write almost entirely of sensual
pleasures. Wine, food and other subjects
are in the ascendancy. Is there no one who
can tell me about things which last longer ?
Now, I am not an astrologer, but I do rot
believe in chance, and when I see a dandelion,
so beautifully designed 10 catch the air,
dashing towards a brick wall which might
well kill it, and bouncing off the pressure
belt which has been created by the breeze,
1 begin to wonder whether its final resting
place is really due to chance.

Perhaps our wishes have some effect.
If I think very hard that I want a headache
to vanish, it often does so, and it is not
inconceivable that the pigeons’ feathers
I noticed on the garden path were designed
in this way. Examine them. They are an
unbelievable example of aerodynamics,
strong, tapering to nothing at the tip, releasing
air at the right point, and even provided with
an automatic repair mechanism which puts
a perfectly fitting sleeve where torsion or
bending might interfere- with strength.

The Hovering Fly

Then there are what children call
< pointers.”  Various kinds of fly which
hover absolutely still, even in the wind,
ground speed zero and the full power of a fdt
better wing than was ever made by any war
department applied without any throttle lag
as they dart to and fro. Under pressure these
wings are screw-like in section, which reminds
me that anyone who took the trouble to
watch them with a high-speed cinema could
have designed a very fine aircraft centuries
ago. Bacon did so, I believe, but unfortunately

" no one had noticed that petroleum, the

-of two things.

modern equivalent of gunpowder, could be
used to drive a mechanism.

Cosmic Rays

I read only the other day that rockets are
tcaching us a great deal about rays which
reach this earth from various planets. Even
now we know nothing of so-called cosmic
emanations. But if it is logical to say that they
affect this earth, and that is true because
nothing is without purpose, it does not seem
quite so mad for someone with a bastard
Latin name to profess to describe our mental
attitude by looking at the stars. The only
reason why I personally deny the truth of
such prognostications is that I am gquite sure
First, that we have no
instrument sufficiently  delicate to detect
these minute forces, and second, that our
brains are far too like those of dogs and
monkeys to have the faintest chance as yet
nf - deciding the meaning of cosmic effects,

- even if we were able to observe them at all.

The Glazier’s Diamond

Let us now be entirely practical. Take
a diamond and think what it can have to do
with noise. Diamonds are, of course, used in
many measuring instruments which themselves
combat noise. But I was thinking of “an

=

Disc for_illustrating a peculiar property of the
human eye.

ordinary glazier’s diamond which we hold at
a certain angle on the glass for it best to cut:
At the correct angle, if you will ‘bend your
ear to the surface, an extraordinary chirruping
is heard for all the world like a rest of
fledglings. I do not know what this is, so
I must use some apparatus which is better
than my ears for recording, and I may find,
as they say in the Law Courts, that it is due
to slight penetration at the surface of the
glass and to the vibration which results from
movement of the hand to a minute extent.
Try it yourself. Keep the diamond quite
still and listen.

Supersonic Sound

Half the interest of. science is supplied by
devices which improve our senses. Thus,
supersonic sound can kill fish or even flies,
and everyone knmows of the high-pitchéd
whistle which can only be heard by a dog.
One should live all the time trying to imagine
that we have more than our mere human
senses.

You must have noticed that the speed .at

- which anything happens makes an enormous

difference to its impact upon our senses, or
even upon the result. Grains of sand will
damage an airscrew if the speed of meeting is
sufficient. Water is very hard at high speeds,
and there is a water jet in a continental public
garden into which it is impossible to put
your walking stick because the pressure of
the jet is so high that the water acts like solid
rod. When engineers design inlet pipes for
gas they bear this deciding factor of speed in

Indeed, from a point of -

seems to have been his downfalll. The
prmc1ple of the cell was enormously devel-
oped in England at the hands of Davy,
Wollaston, Cruikshank and others. It was
used for the electrolysis of water, for the
liberation of new metals by electrolyticak
means, for the production of the electric arc
and for various other uses, yet never an

interest did Volta himself seem to take in
these British advances.

dn 1823 he suffered an apoplectic seizure,
from which he never really recovered. The
end came. nearly four years later, when, on
March sth, 1827, he died after a day or two’s
illness.

mind, for they know that the gas acts more
like treacle when the cubic feet per second
flow is high.

It is. in problems of this kind that our
senses can be aided by the high-speed cinema.
I recollect a case where an ordinary shoot of
convolvulus was able to force its way through
six inchés of concrete. The pressure was main-
tained for so long that the result was that of
a hard steel rod boring into butter.

Dream Phenomena y

The- queerness of speed and time is rather
well illustrated by the dream in which you
purchase a ticket to India, arrive, hunt the

lion and finally shoot it, waking up in alarm-

to find that the bang of your rifle was really a
tap on the door with your tea. For the noise
in your dream and the noise on the door
to synchronise it is clear that you must have

traversed the whole period during the fraction .

of a second between the knock on the door
and waking. More wonderful is it that for
these two noises to coincide the story seems to

"have ~béen constructed backwards in your

brain !

The Human Eye

The eye is notoriously easily deceived, and
one of the reasons is that, considered as ‘an
optical instrument, it is very badly made.
Should we think of purchasing a photoelectric
cell which took an apprecxable part of a second
to recover after activation ? Yet it is due to
this very fact of retentivity that we are able
to enjoy the pictures, sitting at great expense
in pitch darkness while one frame succeeds
another without our being any the wiser.

The miracle of the separate portions of the
cye which see colour and shape is well known
to everyone who has discovered that they can
tell the time in a darkened room by not
looking straight at the clock. But the colour
and shape parts of the eye seem to be connected,
or else one can irritate the other. Make yourself
a cardboard disc about four inches diameter,
and marked as in the accompanying sketch,
Spin it slowly in a bright light and watch.
It is only black and white, but just wait and
see if you see what I see.

"High-speed Problems

High-speed sense observation is rather
fascinating. When people ask if the rifling
in a gun should be reversed when the weapon
is to be used in Australia, I always reply by
inquiring whether baths run out with a specific
whirl at the plug dependent upon their
geographical situation. Talk a littde about
jumping higher on the Equator, which is
quite true; and most people are thoroughly
oconfused:

High-speed cinemas show that the bath |

vortex depends upon what the plumber’s
mate did or the position of small particles
of soap, and that the whoris depend upon
much the same phenomena as those which
we see as we watch smoke rising from an
extinguished candle. Try this too, and -use
a revolving mirror, so that. your eyes can
speed up and down as if you were a monkey,
a cat or a fly.
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Rocket Propulsion

Rocket Propelled Aircraft; Research with Models
By K. W. GATLAND

(Contimueed from page 5%, November issue)

E outbreak of hostilities, too, had

much effect on the activities of the

other British groups—the Manchester
Astronautical Association and the Astro-
nautical Development Society (the latter was
not given a title until 1941, .being originally
a small local group)—and although it did
not cause their disbandment, there was an
immediate curtailment of active research under
the Defence Regulations Act, 1939, which
made the preparation and firing of rockets
during the war illegal:

Thereafter theoretical research became the
vogue, and much valuable work has been
conducted during the war years of which
detailed reports have been published on the
following subjects:. (a) The fundamental
design of rocket aircraft; (b) The design
development of meteorologlcal sounding
rockets ; and (c) An investigation of reloading
systems in ““ solid >’ fueled rocket units.

Rocket Aircraft

In the first issue of the Manchester Associa-
tion’s Journal, (Spacewards, Vol. 1, Ne. 1,
. August, 1939), .were published the initial
sketches of a single-seat rocket aircraft,
suggested by the M.A.A. Research Committee
(Fig. 41). ~ This conception. was intended
merely to form the basis for a report of the
engineering and aerodynamical - problems
involved in the development of high speed,
high altitude aircraft, and as such the actual
design was not pursued in detail. It was,
however, necessary to carry out a preliminary
design procedure in order -to estimate the
essential dimensions and weights for. the
purpose of. approximating. the performance.

The machine in question (Fig. 41) differed
in many ways from the orthodox. A high-
wing . aircraft, its. fuselage was. short and
_stubby, with horizontal surfaces swept back
well beyond the rear. The vertical stabiliser,
fin and rudder emanated from just aft of the
nose cabin and, similarly,.swept beyond the
.fusclage, while the main-plane—of low aspect
.ratio, two-third ellipse plan-form—was posi-
tioned almost centrally along it.

Instcad of the conventional landing wheel
arrangement, a double skid alighting gear
was attached beneath the fuselage.

A small pressure control cabin was situated
at the nose, and in the space immediately
below, two small tanks, one oxygen, the
pther alcohol—intended to feed a small rocket

‘operation,

fitted. This unit was
provided for flight

manceuvring and
landing.

A battery of pro-
pellant tanks occupied
the space behind
the cabin, and at
the extreme rear

was fitted the rocket

: atreraft.
propulsor. o

The Propulsion Unit

The driving motor was something quite

new in rocket units, and solved the propellant
feed problem very simply. Instead of employ-
ing a gas charging system, or pressure pumps,
which would necessitate an auxiliary driving
motor, a fuel injector system was devised in
which the oxygen and fuel were centrifugally
fed to a multi-chamber propulsor under the
axial rotation of the complete umit. The
centrifugal injector is shown in Fig. 42. Itis
an example of an entirely self-feed arrangement

Annular Aér Intake

Srab:lr sers Exrend
Beyond Rear

Land:.ng
Skids,

Fig. 41.—Suggested - scheme for an air-

augmented rocket aircraft.  Air is injected

over exhaust jets and expanded 1o increase
the mass effluent.—M. A. A. (1940).

and apart from the initial priming of pro-
pellant, the unit is completely automatic in
requiring no additional power
services. .

With reference to the figure, the rotary

portion of the injector consists essentially of
the centrifugal feed unit, and a number of
reaction- chambers, which are axially offset,
and equally spaced around it. The system is
designed to function as follows: A few
seconds continuous supply of fuel and oxygen
are mmally primed to the reaction chambers

motor firing forward and downward—were by means of auxiliary pressure chargers.
Readr/'oﬁ Chamber Fuel Pressure
Axially fInelined to " Pump
Cgusel Rora.nonpof t/é: g P - Liguid Oxygen
ropulsor and Ffeed J Fvel Tank Pressure Tank

Ouve ro Offset Thrust A

Fatring " \ /
- / .
_\iF ~;\  iL4 f<\<\<

Y

Centritugal

Thriust Bean’ng
Feeq Unrr

and Seal *

Fue} /mpe//er Oxygen Feed

Shate

Fig. 42. —Sectzonal diagram gr'mmr details of the M.A.A. centifugal feed rocket-motor (1940).

Three-quarter front view of the M.A.A. flying scale-model rocket
Note the radial air intake cowli_ng over the rocket jets.

These are housed  within the conical tait
fairing. The ignition circuit is then closed
and the rocket chambers fircd, causing the
unit to rotate duc to the offset t.hrust. This
immediately affects pressurisation of the fuel
tanks through the rotation of the oxygen feed
shaft, and the pump geared from it; at the
same time the oxygen feed valve is auto-
matically released, permitting the fuel and.
oxygen to pass to the centrifugal unit where
delxvery is made to the reaction chambers
in correctly metcred proportion, aad  at
constant and high pressure.

Model Research

Several models of the aircraft were con-
structed, mainly for the purpose of gaieing
some idea of its stability, but, unfortunatély,
only the initial flight trials of a first powder
driven model were possible owing to its
completion only a few wecks before the out-
break of hostilities.

At that time plans had been formulated
for the construction of a large oxy-alcohol
powered model, but the war left this particular
project unstarted.

A later model was fitted with a thrust
augmenter located behind the "centre of
gravity and the centre of thrust, attached
over the propelling jets. Gliding triats,
however, proved this arrangement unsatis-
factory in that it had a detrimental effect ‘on
stability. Although the augmenter maintained
the model on a direct course during sustaified-
flight, this ideal condition remained even:
when the machine® nosed downward “foe
landing, when such a condition became by
no means ideal as the ’plane was mcapable of
levelling out. The obvious remedy was’ to-

. provide the intake for the augmenter forward:

of the ccntre of gravity and thrust, and
modifications were made to the basic design
to provide for this.

Shortly after the cessation of hostilities in

Europe, the improved model was flowa
under . power, and showed itself capable of
rapid and well stabilised flight. -
“ The propulsion unit in the -models com-
prised, in ‘each instance, eight individual
powder charges. Four of these were termed-
¢ primary ” and the remainder * secondary,”
being alternatcly placed on a circle in order
to balance the thrust, and slightly inclined to
impart axial rotation. ‘

The primary charges are, of course,
provided for the initial acceleranon, and the
secondaries for maintaining level flight
once the'requisite height has been attained.
To achieve this, thc primary units werc
provided with a more energetic powder
composition than the secondaries, each
firing phase being a duration of four seconds.

Complete references to the calculations-
arrived at of ‘the machine’s performance are
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Fig. 43.—Suggested layour for an air-

augmented rocket aircraft.  Air is inducted
and expanded by the exhaust stream in a
secondary *‘ expansion chamber.”—A. D. S.

(1941)”

given in the journal, Spacewards, January
to October, 1940, Vol. 1, Nos. 2, 3 and 4,
Vol. 2, No. 1.

The Astronautical Development Society -

This is a convenient stage to introduce the
Development.
Society, as its early researches were very.

work of the Astronautical

much akin to those of the Manchester group.
The A.D.S., formed in July, 1941, by the

writer and Mr. H. N. Pantlin, around the
nucleus of a small local group at Surbiton,

“ Surrey—whose activities date back to the
summer 1938—was originally an independent
organisation.

In January, 1942, however, contact was
established with the M.A.A,, and within
a short while, in August of the same year, the
two societies were provisionally amalgamated.
This resulted in an agreement to the effect
that, in order to facilitate a more *‘ localised *>
programme of research for each group, the
M.AA. should govern the rocket interest
of northern England and Wales and Scotland,
while the A.D.S. administered to the southern
counties.

The membership total of the Manchester
group at that time was the very low figure of
13, while that of the A.D.S. was little better
at 25. The war brought about a severe
reduction in members, and both groups had
definitely seen better days. The increased
strength arising from the merger, however,
had almost immediate effect and, by 1943,
the total membership was over 100. That
year, too, saw the issue of a combined journal
and bulletin ; the title of the former remaining
Spacewards.

Although the pre-A.D.S. local group
carried out free-flight tests of small powder
rocket wunits, these were, in essence, very
similar to those conducted by the Manchester
groups, and were very largely pure duplication.

The first really significant work of the
society proper was the investigation of problems
associated with the development of rocket
aircraft, and this survey was commenced in
complete ignorance of the very similar
research which was being pursued, at the

. same time, in Manchester. When notes were
compared later, it was found that almost
identical principles had been evolved by the
two independently working groups.

The M.AA. concluded.its rocket ’plane
investigations shortly after the amalgamation,
to commence a mathematical survey of
sounding rocket trajectories, leaving the
A.D.S. to continue the original line of work.

~ Unlike the M.A A. rocket ’plane conception,
the A.D.S. model (Fig. 43) had a low wing and
an augmenter intake placed near the nose.
Its only outward similarity was the tail
assembly, which comprised two horizontal

. stabilisers, and a single dorsal fin, swept
back beyond the rear fuselage. These surfaces
were, intended purely as szabilisers, and as
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such they were not fitted with control aerofoils.
Instead, dircctional control was effected by
the simple procedure of providing an efflux
discharge ring within the nozzle mouth, free
to swivel—at the control of the pilot—in any
direction, up, down, or sideways, so that the
exhaust impinged, thereby causing offset
thrust and controlling the ’plane’s flight
with the same effect as rudder and elevators.
The wing was fitted with ailerons in the usual
way. .

'i,‘he cabin formed the nose of the aircraft,
and a large clear-view Perspex type hood
was fitted in keeping.with the nose contour,
intended to afford a wide angle field of vision.

——

Three uviews of the original air-augmented

rocket ’plane model developed by the A. D. S.,

and bult by a member of the society, Mr.

D. Ashton. Photographs by Mr. H. ¥. Kendrick,
‘' Surbiton.

The propellant tanks were well dispersed
about the centre of gravity ; the main fuel
tank being immediately behind the cabin,
while two additional containers” were placed

Oxygen Pump and
Delivery GCear Box
Tenk
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just' outboard of the wing roots. A large
cylindrical liquid oxygen tank extended from
the nose fuel tank to the motor at the rear end
of the fuselage.
et S

A Turbo-thrust-feed Motor .

Theliguid fuel motor provisionally developed
for thé original A.D.S. mnodel was, too, sofme-
what unique in design, and as with the
M.A.A. “ centrifugal injector,” the propellant
feed problem was solved quite simply.
Similarly, once set in function, the unit would
operate continuously at a constant feed
pressure until the propellant was exhausted.

The feed system in the A.D.S. motor (Fig.
44) was arranged through a turbine driven
pump, the turbine being fitted directly
inside the combustion chamber at the back,
and functioned by the thrust pressure of
the éxpanding gases. A hollow shaft, fitted
through the axis of the turbine, passed out
through the rear wall of the chamber, and
from this was geared the oxygen and fuel

pumps.

The end of the shaft fitted into the oxygen
delivery tank, in which it rotated on'a sealed
bearing, allowing the oxygeri to pass through
the shaft to the combustion chamber. The
oxygen. pump served to pressurise the liquid
oxygen tank, and thus it was ensured that the:
oxygen entered for combustion at a high
and uniform pressure. ]

The fuel—similarly forced from its tanks
under pressure from the pump—prior to
_entering the chamber was utilised in cooling
the nozzle. After passing through the jacketed
portion, having been conveniently vaporised
by the absorbed heat, it ;was fed for

. combustion, entéring from twa inlets place
behind the turbine. ¢

On the reverse side of the turbine was fitted
a centrifugal impeller blade system intended
to fling the fuel out into the chamber'from the
back of the turbine vanes, and in this way the
oxygen issuing from the shaft was isolated
from the chamber walls until the propeliant
was adequately mixed. Thus, the danger of
-oxidation, the main cause of earlier motors’

1

disruption, was thought to be Ilargely
eliminated.
A  multi-chamber liquid-fuel motor—

designed on the same principle as the M.A.A.
¢ centrifugal injector "—was later proceeded
with and in this it was arranged to feed the
propellant centrifugally through rotating the
complete unit by offset thrust. In view of the
large masses involved, however, and the
likelihood of excessive torque, a model of
the unit was not constructed, although a
model aircraft employing a similar powder:
system was successfully flown, prior to the
official formation of the sociéty.

Rocket Aircraft Development
The conclusions derived from the M.A.A.
and A.D.S. investigations, covering the

Turbine and Centritugal
Fvel Impeller
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Fig. 44—Diagram of the turbo-thrust-fee;i rocket propulsor system, developed by the
Astronautical Developinent Society, 1941.° =N
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essential disadvantages and advantages-of the
rocket system applied to aircraft, may be
jointly summed up as follows : For reason of
a limited duration of power, due ¢o the
heavy rate of propellant ' consumption, the
aircraft powered by what we may term
‘“ chemical rocket propulsion,” is not likely
to realise commercial. application. Against
this, however, there is the implication of
controlled atomic power.

The “ uraniam bomb >’ has given dcamatic

Air Flow

Boédafl

Layer Regeneration
ot Boundary

Layer

Intake to
Rocket Jet .

Intake Orifices
N

Inlet Ducts Raked
Forward to Take Account of
The Reactive Effort of
Induction
Fig. 4S.—Diagrammatic wview and . section
showing abstraction of boundary laver.

_illustration of the vast powers . available in
atomic disruption, and clearly, once this
energy can be harnessed for direct reaction,
we will have at our disposal a highly powerful
and economic propulsor -agent, not only
adequate for all terrestrial uses; but also
capablc of fuelling the most enterprising

“ interplanetary space-vessel.”

Many technical difficultics remain, however,
before the liberation of this energy cam be
moderated ; and there are also several
associated problems which will invariably
arise in its application—principally, the very
high temperatures and pressures that are
likely to be raised in an * atomic generator,”
-and the necessity for providing suitable
screening  against the harmful radiation
emitted in the bombardmernt of the radio-
active U-235 isotope.

This subject is too vast in its possibilities
to pass over hurriedly, and a more detailed
account will be given in a later article.

The Thrust-augmenter

Apart from the high fuel consumpnon m
chemical rocket units, the second dlsadvantage,
directly associated with the first, is their
inability to function without profusc waste of
energy at low speeds, and within the atmos-
phere. Hence the -importance given to the
thrust-augmenter, which aims to increase the
mass flow while decreasing the spced of
ejection. The need for providing entry for
the augmenter forward of the C.G. and C.T.
. has already been mentioned, but it is ebvious
that this involves a large aréa of 'ducting,
which naturally would add materially to the
drag due to friction. The better solution would
appear to. be the use of inlets flush to the
skin, and, in this form, stability would not
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which ecach particle offers as it

be impaired even though they were located
in the rear fuselage. Not only would this
arrangement solve the intake problem; but
it would also bring about a useful iacrcase
of the form efficiency due to the removal of

.boundary layer,

Boundary Layer Control

The total drag of an aircraft is made up
in two components : (a) skin friction, and (b)
the formation of a turbulent wake. The form

Jof the aircraft, of course, determines

the character of pressure distri-
bution about its surface, and, with
careful streamlining, these changes in
pressure can be arranged to take
place gradually, so that the transition
of laminar flow int¢ turbulence is
close to the rear of the body, and
results in a' narrow wake. Under
such conditions . the resistance due
to turbulence composes only a very
small part of the total drag, the
remainder being due to surface
friction ; the boundary layer, which
has effect - over almost the entire
surface.

The boundary layer is formed as
the result of frictional forces which
arise between the surface and the
air, represented by the resistance
moves
past others. The air particles immediately
adjacent to the surface adhere, while
those of subsequent layers, less able to resist
the air flow, progressively obutain the speed of
free air, the degree of frictional retard
diminishing as the distance from the surface
increases. This results in the formation of a
thin layer of vortices over the surface, which,
at the point of transition, suddenly effects a
change, and the air particles in the boundary
layer dssume a vigorous swirling at right angles
to the direction of flow, causing the turbulent
wake.

The location - of the intake is, therefore,
most effective just forward of the poiat of
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traasitien, so-that the depth increment of the
boundary layer is reduced and the separation
into turbulence delayed. Investigations have
shown the most cfficient intake arrangement
for this purpose to be simple, wide slots, set
at right angles to the skin contour, and
flush in the surface, as shown in Fig. 45.
The diagram gives some idea of the boundary
layer formation in this region, and indicates.
the method of abstraction to the rocket
propulsor.

High Pressure
Boundary Laver
N\

Skin Line

Rocker -Exhavst

Orifice
Fig. 46.—Diagram showing efection.of exhaust on to
skin surface.

This action accelerates the boundary
layer and delays separation aof flow.

It is also a possibility to discharge the
combustion effluent on to the outer surface

in order to speed the boundary layer as a
further means of delaying the separation. In

this instance,. the expulsion orifice is most
efficiently arranged with its leading ecdge

‘fined sharply to blend with the skin line, so

that the gases are ejected tangentially to the
skin curvature (Fig. 46).

These methods of controlling the boundary
layer are, of course, most beneficial when
applied in thermal-jet, and. air-augmented.
rocket systems, because of the large volume of
air to be cxercised in ‘the propulsors, and the
large mass flow available in ejection.

(To be continued)'

From Bombers to Furni ture

'I Ly

Another British factory is switching over ta peacetime production.

11t the background are assembling parts of a Mosquito fighter-bomber, while others in the foregroind

.are making urility furniture in _one of the assembling bays of the Walthamstow Jactory -of
F Wrighton and Sons.

In the illustration workmen
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Winning the World's s lodine

A Modein Industry of the Highest

Importance

to civilisation, but it is also vital to
life itself. For in the absence of the
irace amounts of this active element which
we daily consume in association with our
foods, our thyroid glands, those.small yét
enormously “potent iJodine-regulated organs
which are situated in the front of our necks
and at the base of our throats, would cease
their body-control functions. The thyroid
glands would no longer discharge thyroxine,
which is a complex iodine compound, into
the blood. Physically, therefore, we should
all go to pieces, for it is the thyroid secretion
which controls the well-being of the body
and the t€mpo of its processes, and, worse
stll, we should, in time, become a race of
ldlots
There are, too, not many, important
modern industries which are not influenced
by iodine or its compounds in one way or
another.  Dyes, photography, medicines,
annsept:cs, metallurgy, chemical manufac-
turing, synthetic reactions, colours, "oils,
gases, preservatives, cosmetics, soaps, and
pigments—all these and many other
branches of manufac-

NOT only is the clement Iodiné essential

Icdine . takes the form
of _shining greyish-black
metallic-lcoking flakes
which have a characteristic
and a not unpleasafit “an-
tiseptic.”  smell. These
flakes possess the remark-
able property of turning
into a- vapour or a gas
(even at ordinary tempera-
tures) - without  passing
through the liquid stage.
I you wamt to melt
iodine you have to meélt
it under sulphuric acid,
which prevents the sohd
material - from vaporising.

The vapour of iodine is
of a striking briliiant violet
colour, on account of which
fact the element originally derived its
present name—from the Greek
“ violet.”

The ordinary “ tincture of iodine ” of the
pharmacist is merely a solution of iodine in
diluted alcohol. Sometimes it contains a

ture, together with
their multifarious side
preducts, contact at
one point or another
the usage of iodine.

In modern life,
icdine has become one
of the indispensable
elen%ggls like iron,”
oxygen, nitrogen, .
sodium and, perhaps,
copper. Yet it is an
element which has
only been purposely
used in civilisation’s
activities for a little
more than a century.

A single iodine crystal placed in a large flask
and gently heated fills the flask with a brilliant
violet vapour.

-4

Another view of the Chilean witrate desert
showing hills composed  of nitrate deposits.

certain percentage of potassium iodide,
which increases the solubility of the iodine
and so enables a stronger solution to be made
up.

Iodine in Seawater

Most readers will be well familiar with the
fact that iodine is present in the sea. There
is only about one-thousandth of an ounce of
iodine in every ton of seawater, yet marine
vegetation is able to “extract these iodine
traces and to concentrate the icdine in their
stems and leaves.

That is why seaweed was 4at one time the
only commercial source of iodine. The weed
was collected at certain seasons of the year.
It was carefully burned at the lowest pos-
sible temperature in low-built stone kilns.
The resulting greyish-white ash, termed kelp,
was extracted with water and the result-
ing  extract, after concentration, was
distilled with suphuric acid, - whereupon
iodine was liberated and subsequently col-
lecied in cooled receivers.

ioeides, -

-Roughly broken mitrate deposits awaiting collection in - the

Chilean desert.

At a later period the seaweed was car-
bonised or charred in closed retorts. This
method prevented the escape of iodine
vapour, and was consequently more efficient
than ‘the older method of kelp burning,
which had been practised for centuries, in
view of the fact that seaweed ash or kelp was
at one time our sole source of soda.

Nevertheless, it took, on an average, about
20 tons of fresh seaweed to make one ton of
kelp, and from this latter material only a
lirtle more than 3olb. of iodine could, with
very careful working, be expected.

Thérfe is still about 20 per cent. of the
world’s apnual output of iodine obtained
from marine weeds, but, in these days, the
remaining 8o per cent. of the world’s yearly
lodme quota comes from an altogexher dif-
ferent source, a source which is not only
remarkable for its nature and mysterious
origin, but also, for its peculiar georgraphx-
cal location.

This is the iodine which is now com-
monly derived from the famous natural
nitrate fields of Chile, that sjrip of maritime
land which runs down the western side of
the South American continent.

The Desert of Death

In the north of Chile, between the sea and
the majestic snow-topped peaks of  the
Andes mountains, there exists, some 3,000
feet above sea level, a strange tract of rable-
land which is approximately 500 miles long
and 100 miles broad.

It is a veritable desert of death, this hard,
treeless, sun-baked stretch of almost soilless
country. Rarely does it have rain. The top
soil is so scant, that vegeiation is unable
to obtain root there. No wild animals are
seen in the district. Even the very ground
under one’s feet is strange and forbidding,
for, after a foot or two of light sand and rock
debris, 1t consists of nothing more nor less
than a ‘vast accumulation of sodium nitrate
(or Chile saltpetre,” as it is often ‘termed)
existing uninterruptedly down to-depths of
5o or 60 feet, or even more.

How this enormous quanmy of nitrate
got into its present posmon is one of the

- earth’s natural mysteries which no one has

yet solved. At no other place of the surface
of our globe is there anythmg like the Chile
“ Nitrate Desert.” It is an ennrely unique
phenomenon.

One theory ef the origin of thxs nitrate
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desert has it that it is of volcanic origin.
‘Another theory ascribes the desert as being
due to the action of nitrifying bacteria on a
decaying land vegetation such as existed in
Europe during the Coal Age. But none of
these hypotheses really  satisfactorily

* NEWNES PRACTICAL MECHANICS

-
and iodates of scdium, potassivm, magnesium
and calcium.

Caliche and Costra

The higher grades of this nitrate material
are termed caliche, whilst the lower grades
receive the name of costra.

T
o

The “ receiver > of an iodine still with its end removed. Note
the mass of fodine crystals lining the interior.

accounts for the existence of Chile’s nitrate
desert. The clue to this great and engross-
ing natural mystery is still missing.

It was about the year 1840 that the
presence of iodine was first detected in the
Chilean nitrate deposits. Yet it took many
years to commercialise the extraction of this
valuable element from such deposits, the
main reason for this delay being the exceed-
ingly difficult climate of the place. Even at
the present time there is only one company
working the iodine deposits and nitrate beds,
and this company has had to spend several
respeciable fortunes in endeavouring to make
the fringes of the nitrate desert habitable for
its workers.

Nitrogen Fixation

Before the coming of the electrical pro-
cesses of atmospheric nitrogen which, in our
generation, have been much developéd in
Britain and Germany, the world’s supply of
niiric acid for nitrate explosives was located
in this strange Chilean desert. Had Ger-
many not been in possession of nitrogen-
fixation .plants, she could never have started
the 1914 war, let alone the 1939 one, for
at once our Navy would have stepped in and
prevented .all supplies of the much-valued
Chilean nitrate from entering Germany, and
all cther encmy countries.

The advent, therefore, of synthetic nitric
acid production by means of the electrical
abstraction of nitrogen from the air has
‘resulted in a decreased demand for the
Chilean nitrate as such. On the other hand,
however, the world’s consumption of iodine,
which in 1941’ was nearly 1,500 tons, is
annually on the increase. Chile nitrate is
becoming more and more the one steady,
reliable source for iodine, and it is likely to
remain so until chemical science can imprq?e
on the tactics of the common seaweeds
and economically concentrate this valuable
and indispensable element from its high
dilution sources in seawater.

Not all the Chilean nitrate desert has the
same jodine content. .On the contrary, the
iodised nitrate deposits seem to be concen-
trated within a stretch of land measuring
about 300 miles long and some 20 miles
wide. Here the territory consists for the
most part of masses of nitrate material con-
taining as contaminating impurities various
chlorides, sulphates, borates, perchlorates,

Caliche holds, usually,
about 0.1§ per cent. of
jodine, costra normally

containing some 0.05 per
cent. of the same element.
Hence, for iodine produc-
tion, caliche is always
preferred on account of
its higher content of the
desired element.

The modern . industrial
process of winning the
80 per cent. of the
world’s iodine supply
from caliche is not very
complicated, although,
naturally enough, in the
hot, trying and exhaust-
ing climate of the Chilean
desert” the process “can
become tedious in the
extreme,

The
with

starts

process
of

the crushing

lumps of selected caliche
by means of mechanical disintegrators. The
pewdered material is then loaded into an
extraction plant in which it is treated with
hot water to dissolve out all the soluble salts.

By this means a clear-cut separation of
insoluble

rock-like matter and soluble
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“iodine plant.” Here it is run into a large
tank in which it is very carefully treated with
a solution ef sodium bisuiphite, which is
mixed with it in "accurately calculated
anicunt.

“The aciion of the bisulphite is to change
the iodate into iodide. Iodate contains
oxygen ; iodide is free from oxygen, so that
the functien of the bisulphite is that of a
“reducer” or oxygen remover.

We will not go into the precise technical
aspects of this deoxygenating process. Suf-
fice it to mention that the bisulphite addition
calls for very high chemical skill and experi-
ence, for if too little bisulphite is added
some of the igdate will remain unchanged,
and will thereby be wasted, whilst if too
much bisulphite is incorporated some of the

‘icdine will be converted into the very soluble

‘sodium icdide from which free iodine cannot
‘conveniently be recovered.

Hence, the bisulphite must be added in
precise amount, so that there is just a suffi-
cient amount of it to do its work, and no
more. This quantity is, of course, calcu-
lated on the results of a chemical analysis.

The correct addition of the sodium bisul-
phite results in five-sixths of the iodate
being converted into iodide. The iodate and
the iodide then interact in solution with the
liberation of free icdine. During the pro-
cess the 1ank liquid is agitated by means of.
blowing in compressed air, or by means of
mechanically-driven wooden vanes. ]

The liberated iodine sinks to the bottom
of the tank. When it has done so com-
pletely, the top liquid is syphoned off and
the crude iodine is run out into canvas filter-
bags, in which it is

L

Removing iodine crystals from the interior of
the receiver.

nitrates (and -iodates) is obtained. The
watef éxtract is filtered and run into tanks
to cool. Sodium nitrate crystallises out
from the solution. The *mother liquor”
(i.e., the liquid from which the nitrate
has crystallised) contains practically the
whole of the iodine. This is returned- to
the extraction plant, and in this manner it
is used over and over again for extraction
with fresh batches of caliche material.

At. each extraction of the caliche the
mother liquor grows correspondingly richer in
iodine, which accumulates in the form of
soluble jodates of sodium, potassium and
magnesium,

‘Liberating the Iodine
When the iodine concentration in the
mother liquor reaches the order of about
o grams of iodine per litre of liquid (this
being ascertained by chemical test) this
liquid is diverted to what is known as the

washed wellwith cold
water in order to get
rid of soluble
material. The
iodine bags are now
placed in a press so
that, after the appli-
cation of light pres-
sure, the material is
obtained in the form
of “cakes,” which
contain about 8o per
cent. of icdine, 5 per
cent. of soluble
nitrates, and 15 per
cent. of adhering
waler,

A few crystals of pure iodine, slightly
magnified.
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Purifying - the Iodine

We have already observed that iodine
vapourises easily and, curiously cnough,
without going through the liquid stage. This
property of the element is applied to good
effect in its purification.

The “ cakes ” of impure icdine are broken

up into small pieces and are then charged
into small cement-lined retorts, which are
Jdirectly heated with fires underneath. The
retorts are connected to a system of éar[‘hcn,-
ware pipes which act as receivers. Each pipe
is about four feet long and a couple of feet
in dxameter From six to ten of  thesé are
placed in connection with the 1odmc ‘retorts,
the joints bemg luted with a compound of
sacking and native mud.

In the lower part of each joint a small
hole is made, through which the water which-
has been admixed with the iodine can drain.

The iodine vapour enters the pipe- hke
“ receivers ” and condenses or “ sublimes ”
‘on the interior walls thereof in the forra of
long, irregular crystals The admxxcd
nitrates and other impurities remain in the
retorts in the form of an ash which is
subsequemly removed,

The entire iodine purlﬁcatlon process by

" means of vapourisation and condcmanon
.takes several days, but after the rccelvers
have become quite cold their cnds are ret
moved, and the iodiné Trysials - are extracted
by means of wooden shovels.

Barrels of purified iodine awaiting *shipment to Europe:

Iodine crystals prepared in this manner
contain at least 99 per cent. of pure ioding,
the remainder being moisture.

The Packing Room

In the packing room of the iodine factory
the purified iodine. is immediately run into
_small, thick-walled .wooden kegs or casks,
each cask holding about 76 kilograms of the
material. Fresh cow hides are used to cover
the tops and sides of the kegs, these having
been found to be the most serviceable form
of material for this purpose, for the hide,
on drying, contracts, and uniformly grips
the sides of the keg, thereby making an
effective seal through which the contents
cannot escape by volatilisation during trans-
port through hot climates. )

In this condition, the iodine of the Chile
.nitrate desert, the seeming °‘ Desert of
Death,” is shlpped normally to the four
“quarters of the earth, there to be chemlcally
.processed and convcrted into a variety of
compounds in accordance with the varying
and increasing demands which are ~being
made upon it. .

Compared with ordinary seawater, the
.Chilean nitrate déposits arc some 8,000 times

give out.

“water containing only

an ounce of
_per ton, yet, calculat-

‘mate
“must
like 100 tons of iodine
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in iodine.
the Chilean
desert ever
-become exhausted ?
One supposes that
such will be the case
in the distant future
in much the same
way as the coal fields
of our own country
will-, surely in time

richer
Will

nitrate

But we, of the
present generation
need hardly worry
about such facts, for,
despite ordinary sea-

about a thousandth of
fodine .

ing on this approxi-
figure, there |
be something |
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in every cubic mile
of the ocean.

Untl some discovery on the above lines
happens, the world must necessatﬂy depend
more and more on the Chilean nitrate desert
for its iodine. Little known to the majority
of mankind, this great nitrate desert consti-
tutes one of the world’s ~priority supply

W ghma refined todine into casks for rramport.

centres, from which a continuous -iodine
traffic radiates to all the cenwres of
civilisatton.

(The illustrations pertaining to iodine pro-
duction are reproduced by courtesy of The
Director of the Iodine Education Bureau,

London.)

todme plant.”
iodine stills, whilst the horizontal
is collected are fo be seen in the foregrazmd

An

The tall narrow chimneyx are “the flues of the
recervers in which the todine

Blinding the Nazis' Radar '

OW the blmdmg of the Germans’
radar “eyes” along the coast of
Europe—an operation which played a
large part in the success of the Allies’
invasion—was planned, can now be revealed.
Methods of pumng out of action the chain
of enemy radar stations along the northern
coast of the Continent were devised by
civilian scientists at R.A F. Fighter- Command
headquarters and put to such excellent. use
by Fighter Command and the Second
Tactical Air Force that maximum tactical
surprise_was achieved on D- Day

The scientists started to investigate the
problem in July, 1943. So secret were their
experiments that only four copies of theu'
Tgports were - made, each guarded as “top
secret.

To determine the most damaging method
of fighter- attack® on radar stations, the
scientists built a dummy installation, and
fighters used. many. different types . of
ammunition in firing trials. They. even

secured a2 German radar station’s- complex
.aerial array and put this up for firing tests,

Ey S "
e

using among other types captured German
‘- ammunition against 1t.

Most German coastal radar installations
were well protected by sandbag emplace--
ments, and when these conditions -were
duplicated at the . dummy station buit
“ somewhere in England ” it became clear
that ordinary ground-strafing by fighters
-would not inflict crippling damage.

The scientists’ final recommendations
.were that sandbag-protected radar stations
.should first be attacked by rocket-firing
-fighters to blast a breach through the protec-
tive barrier, Cannon-fighters should follow,
pumping explosive shells through the breach
.to wreck. the delicate apparatus inside the
stations.

These recommendations were put .into
- immediate effect, and German radar defences
from Brest to Hehgoland were subjecp to
effective attack.

Our, operations , proceeded “ according to
.plan,” and the “boffins” at Fighter Com-
mand, the. civilian scientists, went quiectly
on with their back-stage work.
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The Story of Radar—2

The Operational Development

of Chain Coast

(Contmued from page 44, November issue.) f

N ]uly, 1936,
Air Ministry
the need for

therrector of Signals at
was so concerned about
carly. warning of aircraft
_approaching the coast that he wished to
ensure that any device conceived by the
Air Ministry research group at Bawdsey
should be immediately applied to operatmnal
use within the Royal A.\r Force, and accord-
ingly initiated arrangéments to train any
personnel necessary for maintaining and
‘operating R.D.F. equipment, so that imme-
diately anything was made by the scientists,
the Royal Air Force could use it.

In February, 1937, a training school for
R.AF. personnel was opened at Bawdsey.
Its first members included selected flight-
sergeants and other non-commissioned
officers who have given disungulshed serv1ce
- to radiolocation.

It was decided that the best way in
which the instructors could learn the intri-

cacies of R.D.F. equipment was to build
a training device which simulated the echoes
“obtained in actual observation of aircraft and
could be used for training purposes without
havmg to ﬂy aircraft, so as to train gperators
in the routine processes of taking reades
The first “ trainer ” caused the scientific staﬁ
some mild amusement, but it served tWwo
purposes. Firstly, it taught those who made
it quite a lot about the mechanics of R.D.F.
“equipment, and secondly, it demonstrated
-the value of synthetic training equipment,
which has been used so extensively through-
out the development of radiolocation. A
second air exercise was flown in' April, 1937,
with the students of the school participat-
ing ; in May the Air Ministry Station at
Bawdsey became fully cperational as the first
prototype of the stations which were in the
meantime to cover the Thames Estuary ;
Dover followed- in July, "and Canewdon
(near Southend) in August.

Centralising the Information

It had long been clear that the informa-
tion from a chain of stations, necessarily
so placed that several of them could inde-
pendently locate the same aircraft (to ensure
gapless' cover), would require some recon-
ciliation and interpretation, since none of
the observations would be perfectly accurate.
So in August, 1937, an experimental * Filter
‘Room ” was opened at Bawdsey, to extract

the most probable facts from the incom- '

pletely concordant reports of the three
Estuary stations, and to report expeditiously
to the Operations Room of the Head-
quarters, Air Defence of Great Britain, the
inferred tracks of  observed
formations. This first filter room played
a very important part in establishing filter-
room techmque, in co-operation with the
Bawdsey scientists, who reccgmsed that this
part of their work was no- less important
than that of getting the primary observa-
tions.

The process of filtering that was adopted
at Bawdsey was devised of necessity rather
than choice, so that the best use could be

" made of the accurate range of information,
but inaccurate angular measurements, that
could be derived ftom the equipment then
in use.

aircraft

Stations

A modern radar equip-
ment used for controlling
the fire of A.A. guns
somewhere on the British
coast.

After the first air exercise using R.D.F.

had been flown, and the filter-room
technique had been foreshadowed, the
Engineer-in-Chief of the G.P.O. visited
Bawdsey to investigate what facilities the
Post Office could offer. A G.P.O. engineer
was seconded to Bawdsey to co-operate with
the scientific staff. _

A network of specially designed communi-
cation lines was needed to link all the Air
Ministry radiolocation stations with each
other and with R.A.F. Fighter Command
Headquarters, and elaborate security pre-
cautions taken to safeguard the precious
infornration and to preserve continuity in the
event of damage by enemy attack. This
contribution of the G.P.O. cannot yet be
fully revealed because other, at present
secret, uses are being made of it, but there
is no doubt that this teleprinter- network
was an important factor in the success of the
Air Ministry Radiolocation Chain, and of
our operational control during the Battle of
Britain (when 185 enemy aircraft were
brought down during the single day of
September 15, 1940.)

A third R.AF. exercise, now using the
three interim radiolocation stations, was

.flown in August, 1937, with that variety of

experience which is familiar to all experi-
mental developers. The "difficulty was to
combine frequent practical trials, under con-
stant operational conditions, with research,
which demanded almost continual alteration
and adjustment of the apparatus. One of the
operationally serious but experimentally
negligible faults was the distortion of bear-
ings which could only be corrected by
extensive calibration on targets flying over
known positions. There was no time to
carry out these calibrations before the exer-
cise, and to the research workers the errors
were of little consequence, since the cause
of them was well understood.

The Air Staff had not waited for this
exercise, nor were they deterred by flaws in
the R.D.F. performance. In July, 1937,

orders were placed for the first commercially
designed and produced transmitters and
receivers for radiolocation, and immediately
the exercise was over the orders were made
to cover equipment for a chain of twenty
stations of hitherto undreamt-of power and
sénsitivity. The transmitters were entrusted
to a leading British electrical engineering
company, selected largely because of their
work on demountable transmitting valves
giving very high - power output. The
receivers were developed by another British
company whose research staff had done much
for television development and now were the
producers of the most suitable cathode-ray
tubes for the new application.

Finding Sites for Stations

The equipment design was only one part
of the technical problem to be solved before
an operationally valuable coastal chain could
be provided. The finding of twenty sites
to give, even and unbroken, an invisible
radio frontier out at sea, 40 miles out at
3,000 feet flying height, 140 miles out at
30,000 feet (more or less) from Solent to
Firth of Tay, was a maze of difficulty and
comprémise. A sité on a high cliff rising
sheer from the sea favoured long range
detection and plan location ; it was quite
unsuitable for good height-finding. A site
well back from the coast, with .a smooth
slope between it and the sea, gave good
height-finding and a good range—there was
a rule by which one knew how far inland it
was worth going to gain height above sea-
level. But irregularities of ground were
inevitable, and these distorted" the height-
finding properties and also gave ‘ permanent
echoes ¢ hills sent back radiolocation echoes
just as if they were big aircraft flying low.
The chosen sites had to be accessible for
heavy engineering works, they had to have
suitable soil to carry 350ft. steel towers, they
had to be moderately convenient for electric
power supplies, they had to be habitable
by station crews, they had to be secure
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against naval bombardment, and they also
had to be as indonspicucus as might be
fnom the air,

B The Fl'lllt Machine

The inevitable imperfections of siting
caused errors in direction-finding and 1A
height-finding which could be measured
once for all by calibration flights of aircraft,
or balloons towed by ships, over known
positions. There were never enough cali-
bration flights operationally possible to satisfy
the demands of the experimentalists. But
the usual scientific method of applying to
observations, tables or graphs of the errors
known to be present, was time-consuming ;
the height of an air battle is no time for
thumbing a ready—reckoner Moreover,
_the radiolocator read distance and bearing
from the observing station ; what the Air Staff
at Headquarters needed was a map reference
on the RAF. “grid” This fneant more
conversion opcrations. The whole problcm
of conversion and correction, after an interim
périod of use of an optical converter, . was
elegantly solved in an electrical convertt;r,

Dr. W. B. Lewis, F.R.S., and Dr. F. C.

Wzlhams, two prominent radar scientists, check

a ““scanner,” which searches the skies for

enemy aircraft. It was fitted to the nose of
mght-ﬁghters

using parts familiar in automatic telephones
The calibration corrections wete most
mgemously and conveniently put-in with a
soldering iron by a linesman, and could be
changed at will by another application of a
soldering iron, the g?aph of the correction
being reproduced in a copper wire soldered
-over the contact-strip “field” The electrical
converter, affectionately and inevitably called
“ the frmt machine ” by R.AF. radlolocanon
operators, shows position, hcxght and num-
ber of aircraft in formation in illuminated
numerals when the operator presses four keys
on his desk—and if traffic is brisk it will store
up a new set of ﬂgurcs (for another forma-
tion) until the “teller ” presses another key
when he is ready to see them, after tele-
phoning the previous set to the operations
room,

Three of the operator’s keys merely inti-
mate to the “ robot ” calculator that he has
set the distance pointer to the indication
whose range is to be read by the machine
(not by him or her) the bearing pointer to
the directional setting, and the height poiater

'to the height semng (on both of which he
or she éxercises judgment but need not
read) while the tourth is one of a bank of

“ number of aircraft ” keys from which he or
she selects the one corrcspondmg to the
estimated number of alrcraft in formation.
It has not ceased to Srprise the original
experimenters (who modestly said that it
should be possible to count the aircraft in a
small formation) that the members of a
skilled watch will agree within ten per cent.,
and within ten per cent. of the truth, on the
number in a tight formation of 100 or 150
aircraft. The first electrical calculator out-
side the experimental station was installed at
Poling in June, 1940.

The Continuous Watch Begins

* The development of the main Coastal
Chain of Air Ministry Stations was left, in
earher stages, at the completion of three
interim stations and the planmng of 20
“final ” stations. The interim cover for the
Thames Estuary was assured by five stations

V for which the equipment was Butlt, still under
the supervision of the original constructional
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engineer, in the workshops which he con-
trolled successively at Radio Research
Station, Slough, and at Orfordness- and
Bawdsey ; they survived in operational use
well through the Battle of Britain.

This Estuary chain, comprising Dover
Dunkirk (near Canterbury),-Canewdon (near
Southend), Great Bromley (near Colchester),
and Bawdsey, went over to, 24-hour
watch in September, 1938, at the time of the
Munich crisis. It was supplemented by
mobile stations, which will be discussed in
a later chapter. )

On Good Friday, 1939, the chain of
stations from Ventnor, I.O.W. to the Firth
of Tay, went over to 24-hour watch, never
since interrupted save for a brief suspen-
sion at one station, due to enemy action.

The main chain stations had, among other
provisions against enemy interference with
their operation, complete underground
reserve stations of smaller size associated
with them. The first of these reserve stations,
at Poling, Pevensey and Rye, were com-
pleted in August, 1940, just in time for the
first enemy attack on R.D.F. stations, which
was in that month.

Radiolocation and the Eastern Lifeline

A description of the early development of
radiolocation is not complete without refer-
ence-to the fact that at the same time as the

-East Coast Home Chain Stations were com-

pleted in England, a station was erected at
Malta, and another at Aden, and subse-
qliently at other defended ports abroad. The
build-up of radiolocation by the Air Ministry

-at Malta, and of night-fighter interception

téchnique there, is just as magnificent a story
as that of the build-up in the United King-
dom, and the Japanese would have been very
grateful if a similar process had not been’
undertaken by the R.AF. in Ceylon, where
the defence organisation was in a sufficient
state of operational efﬁcxency 1o cause severe
defeats to Japanese air attacks on the eastern
and western coasts of this important overseas
operational base. As an illustration of the
efficacy of the Malta Station, a captured
Italian air officer is reported to have said

This equipment was designed to provide radar controlled fire of A.A. batteries on British

ships.

It can also-control the main armament of a destroyer against surface targets,
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that he could not understand how our R.AF.
managed to maintain 2 standmg patrol of
fighters with such slender resources as he

- knew we had on the island, since his attack-
ing bombers were never ab]e to approach
without being intercepted. Of course, we
should not have ‘been able 10 hold Malta
-against air attack with the very few fighter
aircraft available to us there in the early days,
except by being able to have half-an-hour’s
warning of each attack.

The Low-flying Invader and’ the Radio

Searchlight

Even before the first Air Ministry
“ Chain ” (C.H.) station had been designed,
there was no doubt that good though- the

“ illumination ” might be through a. wide
vertical arc, the lowermost “lobe of radia-
tion * left a region just above the sea which
could be-neither served by the transmitted
energy nor could reflecting bodies in that
region send back - tell-tale echoes to the
receiving aerials. Therein was the Achilles’
heel of the C.H. system—an aeroplane skim-
ming the sea, a few hundred-feet upg, might
closely approach our shores unseen by the
gaze of the stations looking steadily “ over
its head.”

Elementary principles of aerial design
showed that hope of “ covering” the blind
area of the C.H. stations lay in the use of
shorter wavelengths, aerial arrays (*stacks”
of dipoles) and preferably the adoption of
the narrow beam “ searchlight” system which
had been deliberately avoided when design-
ing the primary ¢ Chain.” *

During the early days at Orfordness, there
came constantly under discussion the need
for adding to the floodlight stations a group
of radio searchlights and radio telescopes
to hold individual aircraft under accurate
location. There was also the dream of a
“radio lighthouse,” sending out an intense,
narrow, highly concentrated beam of pulsed
radio energy,
-picking up only such energy as came in
from an equally narrow sector, and, indeed,
from the same sector ; in fact, a sharp radxo

s searchlight with which was-synchronised a
radio telescope of equally restricted field of
view and consequcntly making very good use
of echoes rcturnmg from the direction under
search and turning a blind eye to interference
from other directions, the whole automati-
cally sweeping, by mechanical, electrical, or
combined means a wide soarch area.

Some time in July, 1935, there was
‘recorded in Air Mnmstty files a synthesis of
scme of these aspirations for a radio light-
house. It included a clear and essentially
complete adumbration of the Plan Position
Indicator to be described later. By univer-
sal consent it shared the fate of some other
landmarks of radiolocation. It cannot be too
often repeated that among our debts to the
early experimenters, one of the greatest is
to their almost inhuman self-restraint. The
soil which they had turned was throwing up
a wealth of the most fascinating buds and
shoots, evervone of them clearly strong,
healthy, and a guaranteed bearer of rich and
‘novel fruits, The temptation to explore
avenues, to turn stones, to nurse the more
exotic shopts, was almost irresistible. So the
P.P.I,, with other things, went into voluntary
suspense.

. The suspension was due, among other
things, to the knowledge that the radio light-
house, with or without the P.P.I., was only
practically attainable when adequate power
‘could be radiated, and adequate receiver sen-

. sitivity was avaxlable, on wavelengths much
shorter than those used in the C.H. and -the
other early radiolocation systems.

Research and development on valves, to
generate high power -on these shoncr wave-

with an associated receiver
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lengths was already in progress, under
Admiralty guidance, and its intensification
toon provided one of the new tools required
to build the radio lighthouse.

The shorter wavelength made it pos-
slble to use proportionately smaller aerials
systems; these could now be mounted on a
turntable of reasonable size and both the
beam of radiation (the radio * searchlight )
and the axis of maximum receptivity (the
radio ‘‘ telescope ) could be swung together
to point in any desired direction. More-
over, the beam could be adjusted to skim the
surface of the sea in such a way that any
teflecting object, just above the water, even
small boats’ masts as well as low-flying air-
craft, would give an echo.

The radiolocation beam station for track-
ing the low-flying aircraft emerged directly
from the work of that part of the War Office
team at Bawdsey which was concerned with

was called CHL. (Chain Station, Home
Type, Low Flying).

‘A herculean effort of a team of scientists
working largely as radio installation engineers
had enabled a crash programme for the
installation of five C.D. equipments to be
carried through to operational service for ship
spotting by the end of 1939. In parallel
with this programme there was laid down
another for- CH.L. stations which were
developed and put into production in an
amazingly short time. The radio industry
played its part nobly working special shifts
and adopting all kinds of emergency
expedients. Again the installation was done
by scientists who left their laboratories for
the field. New recruits were brought in
from the Universities ; it was the experience
of more than one University research worker
to be sent straight to a site to be provided
with some vanloads of equipment and some

The mterz_or ‘of the battery fire control room in comjunction with which radar helped the
Dover coastal artillery to sink enemy ships on the blackest nights. s

the Iocaliqn of ships as an aid to coast
defence artillery. -

Spotting the ‘ Butter Boat»

In the early summer of 1939, these War
Office workers had devised a very elegant
solution ‘of the problem of increased direc-
tion-finding  accuracy. The directional
accuracy of the C.H. system was measurable
in terms of errors of a whole degree or more.
The application to the radio searchlight,
which they now produced for ship spotting,
of the overlapping beam or * split ” principle,
enabled them to determine the bearing of

- any target to within a few minutes of arc.

It was a standard part of a visit to
Bawdsey Research Station at that time for the
visitor to be allowed himself to lay the ship-
spotting set concealed on Bawdsey cliffs on
the ¢ Butter Boat” plying between Esbjerg
and Harwich, and then to verify—vistbility
permitting—that the telescope attached to the
aerials was, in fact, pointing between the
masts of that pleasantly grey-painted 1,000-
tonner. It was immediately obvious, both in
theory and in practice, that this equipment
was a vital supplement to the coastal chain
for the location of aircraft, since it was
able to track the wave-hopping aircrafy with
the same accuracy as it gave on ships. So
great was the need to fill this gap under
the Radio Ring Defence that it was decided
that the first development from this War
Office C.D. set should be for aircraft leca-
tion, and in this application the equipment

R.AF. manpower, and to be told that he
must erect a CH.L. starion and have it
operational in the shortest possible time.
Seventeen installations were working by
March, 1940, and by the middle of 1940
CHL stations were Jlocated at so-mile
intervals around our shores from South
Wales, along the South and East coasts, to
Scotland. When the Battle of Britain began
in August, CH. had been reinforced by
CH.L. in full operational condition in all
the danger areas.

Throughout the Battle of Britain the C.H.
and CHL. stations made a magnificent con-
tribution to the defence of the United
Kingdom by providing information concern-
ing the position, heights and numbers of
enemy aircraft approaching this coast, so that
the defending fighters could be put up in the
correct strength and in the right places to
intercept and destroy ‘large numbers of
enemy aircraft, culminating in the destruc-
tion in one single day of 18s.

(To be continued.)
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Inventions of Interest

Salt Water to Drinking Water

N inventor has devised a new process
for converting sea water into drinking
water.

The inventor has specially had in view
the shipwrecked sailor on a raft. Prior
methods have generally required expertly
manufactured cumbersome and expensive
apparatus, as in the case of the still employed
in the distillation method.

The improved device is a process not
needing a distillation step. It requires
the use of only a few chemical reagents in
small quantities which may be compactly
stored in small containers ready for immediate
use. Not morc than two contaipers are
usually necessary.

Only simple and improvised apparatus
is needed, and no expert knowledge or
accuracy is required.

Stream-lined Cycle Cape

HEAD wind 'is a hindrance to a steam-
ship, and a similar resistance is
experienced by a cyclist who wears a rainproof

cape.

ls’I‘o obviate this disadvantage there has
been designed a device to enable a bicycle
cape to present a streamlined form to air
resistance. Its shape is controlled by a frame.
This consists of a length of rod which, when
extended, contacts the cape and holds it in the
desired position. The front of the cape is
caused to be of inverted-V form across the
handle bars. The frame is a telescopic
tube mounted in or adjacent to the handle.

Prefabricated Wall Structure

AT the present juncture any effective
idea in conuegiion with building con-
straction is worthy of consideration. Among
Current devices on this subject is an improved
wall structure which, it is asserted, can be
fabricated from standardised units or parts
rapidly produced on mass production lines
in a factory or other central location. Thence
they may be easily transported to a distance,
speedily assembled and erected on the actual
building site without any special degree of
skill or experience on the part of the builders.
n The contrivance is a wall structure con-
sisting of vertical pdsts each having two scts
of channels therein forming inner channels
in” which wall slabs are fitted to make an
inner wall and outer channels in which
members adapted to form an outer wall
are fitted.

These outer wall-forming members are
made and arranged after the manner of
weatherboards. . The vertical posts, wall
slabs and weatherboards are all pre-formed
or pre-cast from concrete, reinforced concrete
or the like aggregate. The inner and outer
walls are built up simply by sliding the wall-
forming members into their respective chan-
nels in the uprights. .

For Automatic-gyro Pilots
A NEW navigation instrument is specially
concerned with automatic-gyro pilots
of aircraft.
The purpose of the invention is to furnish.
a single instrument qualified to inform the
pilot or a device for automatically setting a
gyro pilot, that at the insiant when the
information is given the vehicle is in a traly
horizontal position, and moving in a straight

By “Dynamo”

line without any horizoatal or vertical linear
acceleration, and without any angular accelera-
tion.

As a result, at this instant of time the gyro
of the automatic pilot can be set to the true
vertical and to the true north-south dicection.

The instrument includes a resiliently
suspended weight which is adapted to occupy
a predetermined position in the vehicle when
the latter is horizontal and subject to no
acceleration, .and which is capable. of dis-
placefment in any direction from the position

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

mentioned. There are means responsive
to the entry of the weight into the pre-
determined position for giving the required
information.

Unsewn Unmtbrella Cover

HAT portable shelter from rain, the

umbrella, is the subject of an inveation

for which an application for a patent in this
country has been accepted.

At the present time a considerable amount
of hand labour is involved in the sewing of
umbrella covers to the frames. Each rib is
hand sewn to the cover in at least two places.
The main object of the improved device is to
eliminate this hand labour.

Attempts to secure covers to frames without
sewing -have been made by means of tips or

clips formed to fit over the ends of the ribs. .

But this has negessitated the strétching of the
COVers as the tips were being placed in position.
The result has been that with certain materials
the cover has received a permanent stretch,
and the tips, being loose, have fallen oft the
umbrella when in use.

According to the improved. device the ribs

o -

&y A

This novel flying bicycle was exhibited at Paris Fair.  The framework has yet to be covered,

are provided with holes—usually in pairs—
at spaced points in their length; and the
cover is fitted with wire or like mémbers,
a part of each of which will register with and
pass through the appropriate hole. After-
wards it is bent down below the rib to prevent
its withdrawal.

New Heating System

AMONG recent applications to the British
Patent Office is one relating to house-
hold heating. The invention comprises a
readily removable self-contained heating
system entircly independent of tlie water
supply of the house. It includes in combina-
tion a tubular water heater. This is so
designed that it will fit an open fireplace and
will replace the ordinary grate without being
built in, and is unconnected to the Water
installation of the house. It .can easily be
removed.

Connected thereto is a radiator in the room,
and there are means for the introduction of
water into the system.

Jet-propelled Wiper

AN application for a patent has recently
been filed in this country for an im-
proved windscreen wiper. This invention
consists of a wiper supported on an arm
which is tubular, and it is propelled by: a
jet of fluid passing through heles in the arm
in a direction practically transverse to its
length. )

Generally Useful

MONG inventions recently submitted to

the British Patent Office figures a holder

for a safety razor blade stropping appliance,

which plays many parts. This holder, which

may be made of metal or from synthetic

resinous or plastic composition, has a handie

designed to serve as a paper knife, an envelope

opener, and a scraper. Also it carrics a
nail file.

and the wings are scen against the partirion on the left,
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THE WORLD OF MODELS

A Model Maker with Engineering Skill: A Model Broadcast and a Model for Post-war Planning

T is an outstanding fact that most model
enthusiasts have other hobbies besides
their interest in the craft of modelling.

They are sometimes keen photographers, -

often take an interest im horticulture, and
. not infrequently are gifted artists and musi-
cians.

The subject of our article this month is
ne exception to the rule—Mr. L. G. Bodiley,
of Northampiton, is not only a very enthu-
siastic and skilful model maker. but is also
a capable gardener and keen amateur photo-

. grapher, and both he and his wife are clever
pianists. And I think you will agree with
me as this article proceeds that his talent as
‘a modelling man has not suffered from
his other activities!

Fig. 1.—The End of the Run.
3in. scale Pacific type loconotive durma
steam test.

From his very young days he has been
interested in models and model making,
electricity and mechanics generally, but it
.was after his one and only visit to the
Model Engineer Exhibition in 1938 that he
became particularly interested in the making
of “live steam” locomotives.
time, this most fascinating of hobbies has
“held the field” and even during the war
he has carried on in what leisure time he
could spare.

A 2}in. Gauge Pacific-type Loco

One pleasant evening in the late summer
he invited me to watch a steam test of his
first completed model on his garden track.
The model is a 2%in. gauge Pacific-type loco-
motive, lettered K.R.R., No. 27.

On arrival at No. 27, Kingsley Road, I
tcok several photcgraphs of this-model (Figs.
I t0 4) and examined the good workman+
ship, and then he began to raise s
stoking up with charcoal and then steam

Mr. L. G. Bodiley
and his little ‘daughter Fean being hauled by the
the

Since that

By "MOTILUS"

coal. It took less than five minutes to raise
steam from cold, and on the first run along
the 10oft. track the locomotive hauled Mr.
Bodiley and his little daughter with ease-
Later it carried three grown persons with-
out undue effort. This is the limit of the

8. 2.—A detailed view of the 24in. gauge model,

Fig. 3.——Cl¢—1:e-up of the 3%in. gauge koyal Scot > chassis

seating capacity of the present rolling stock.
The track, which is raised on trestles and
laid alongside the garden path and the
dividing party hedge, is in a picturesque
setting. 'The rail itself is Vignoles section

in drawn brass, about %in. scale, so as to be

showing the cab fittings and tender.-

suitable for the present locomotive, and also
heavy enough for the larger madel he is now
in the course of building.

Now for a few details of this half-inch
scale Pacificc It is based on “ Fayeite”
drawings, and has a locomotive-type fire-
tube boiler (fitted with combustion chamber)
using, as previously mentioned, steam coal
as fuel, and the working. pressure is 70 to
75lb. The two cylinders were made from
Mr. Bodiley’s own pattern, and are fitted
with internal admission piston valves oper-
ated by “ Baker > gear. Bore and stroke are
Zin. and 1}in., and cab-operated drain cocks
are fitted. A mechanical as well as a hydro-

- static lubricator ensure the well-being of the

cylinders and valves . under superheated
steam. Other features are pop safety valves,
lifting at 75lb. pressure, and snifting valve,
in addition, of course, to the usual cab fit-

o

{
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tings, i.e., water and steam gauge, blower,
whistle and reverse wheel. The tender, sup-
ported on leaf springs, holds about half a
gallon of water, and this is fed to the boiler
by two axle pumps (controlled by by-pass
valves in cab) and a hand pump, as rcquxred
The rear truck of the locomotive is easily
removable, and this allows the grate and ash-
pan to be dropped for cleaning purposes.
Having witnessed this demonstration of the
locomotive’s posslbllmes, we were invited 1o
inspect the workshop in which it was made.
This was situated in an attic room at the
top of the house, which Mr. Bodiléy began
fitting out as a workshop about seven years
ago. It was well fited up and neatly
arranged. The machine tools compnse a
4in. Drummond lathe and a sensitive drill,
both driven by-electric power. Mr. Bodiley

Fig. 4

does all his own work, with the txccptlon of
brazing.

A {in. Scale *“ Royal Scot”

In the workshop we had the opportunity
of seeing his most ambitious effort to date—
the beginnings of a 2in. scale 3iin. gauge,
4-6-0 type L.M.S. “Royal Scot ” locomo-
tive. This model is bemg constructed with
the aid of Henry Greenlys drawings, and
various material and “castings are from
Bassert-Lowke, Ltd., and Bond’s O’ Euston
Road. Features of the “model will be three
'piston-valve cylinders (outside I}in. and
inside 1in. bore by 1iin. “stroke) operatcd
by Walschaert’s valve gear qlmrdencd steel,
'‘and a main frame constructed almost
,entirely of s[eel Owing to the scarcity of
casungs, varigus parts of this, such as
motion plates, buffer beams, cheek plates,
etc., have béen built up from odd pieces of
slcel fitted and brazcd togcther and these, in
‘Mr. Bodllcy’s opmlon, make a better job than
gun-metal castings. It is hoped to fit injec-
tors to this model, but an axle-driven pump
and a hand pump will be included, in case of
injector failure. This model has occupied
nearly three years of Mr. Bodiley’s spare
time, but hc has been rewarded by seeing
the wheels *“tick over’ on one cylinder,
using compressed air at about 15lb. pressure.
It will run equally well jn either direction
and will “notch-Gp? well, and 'promises
to be a successful engine.

Mr. Bodiley has taken great pains to make
and fit everything as perfectly as his limited
équipment will allow, 'even though this
‘means at times scrapping and starting again.

His little daughter Jean, aged seven, is a
keen admirer of his werk, especially when it
is “in operation,”. and . he has encouraged

—Mr L.G. Bodzlev workmg on the Royal Scot chassts at his work bench.

oo

her interest in the hobby by making her
models, one of which is an attractive model
of the Santa Maria, made up from a set
of printed cardboard parts.

I wonder how many model engmecrs heard

B h

F;g 5.—Model of the Jane Drew kitchen unit,

tebo . ,.a‘

designed for the British Gas Association.

the interesting broadcast by Mr. W. J.
Bassett-Lowke, “ Models in Peace and War,”
which was recorded for the Pacific and
North American services of the B.B.C., and
afterwards given as a topical talk on Septem-~
ber 13 after the 1 o’clock news on the Home
Service ? This talk occupied fifteen minutes,
and gave some very interesting information
on the valuable part models have played in
helping to win the war.

A Model Kitchen

Here is another example of a housing
model—a portion of a kitchen designed by
Jane Drew (Fig. 5). It shows the special
arrangement of a small dining recess parti-
tioned off, then the kitchen and washhouse—.
all m[crconnectcd The model is made more
realistic by the reproduction of the various
kitchen utensils—kettle, plates, cups and
saucers to scale. This type of model is
being used increasingly for display by archi-

tects, town planners, municipalities, and
firms who manufacture household equip-
ment.

e LB W

This stmdy pedaI-drweu yeep, bzult by MrA F C‘Fapman for his small s0il, 100k ]lm‘ two

weeks to make.

It is constritcied chiefly from odds and ends, the only parts plrchased

bemg the wheels.
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Letters from Readers

: “ Preventing Railway Accidents”
IR,—I should like to voice an opinion in
“criticism of a letter written by * Safety
First,” headed  “Preventing  Railway
Accidents ” in the .September issue of
PRACTICAL MECHANICS. :

As a railway employee temporarily working
for H.M. Forces, I should like to make a few
observations on this subject which will show
that the railway companies have in no manner
neglected the possibilities of automatic train
control.

For many years the railway companies
have been experimenting on methods of
bringing a train to a -standstill should the
driver neglect to observe the distant signal
in the warning position.

- The Great Western Railway have in
extensive use a system which has proved
very successful and enables a driver to have
perfect confidence in the case of heavy fogs,
etc. The L.M.S. Railway too have had
under trial for many years a system which
has proved entirely satisfactory. The G.W.R.
system has the disadvantage of being subject
10 mechanical wear and tear whereby the
L.M.S. system relies on magnetic operation.
The subject is too extensive to go into fully,
but both systems have been given wide
publicity, and suggests that *“ Saféty First”
should acquaint himself with this interesting
subject.

By way of interest, does the writer of the
letter mentioned realise what would happen
should any part of a fast moving vehicle
strike- a stationary object in the permanent
way ? Also, a braking system has: yet to be
devised which can pull up a train travelling
at speed, in 50 yards.—SIGNALMAN (B.A.O.R.)

A Screwdriver Problem
IR,—With reference to Professor Low ’s
theory concerning the screwdriver in
last month’s P.M.; I should like to give mine,
which is as-follows :

When a long screwdriver is used the force
exerted at the handle tends to twist the
steel blade until a point is reached where
the blade attempts to spring back to shape,
releasing all the force applied at the handle
in one sudden surge. This is noticeable
when locsening a tight screw as the blade
quivers if the screw loosens at the initial turn.
I have also tried short blades with long
handles, but without appearing to have such
good results.—V. R. WEDDERBURN (East
Barnet).

Telescope Mirrors

IR,—A copy of yotir September issue has

been brought to my notice, in which a
query is answered concerning telescope
mirrors, silvering and polishing. As I have
produced over a dozen of these mirrors,
beside a vast amount of other optical work,
for recreation in the last ‘10 years, perhaps
I may be allowed the following remarks.
Your reader (Douglas Austin, Oldham) asks
for the method of finding the focal length of
an existing spherical mirror. I find the
answer to his question as published, not
particularly helpful. The following should
be of use.
focal length of any lens or mirror is to point
it at the sun, and let the converging beam of
light fall on a white card. Move the card
along the reflected or refracted beam until
the bright circle of light is smallest. The
distance from the surface of the mirror or
lens is then the ‘ solar focal length ” of the
object being tested, and may be measured on
a rule. The curve on the surface of the
mirror must then be part of a sphere of
radius twicc the solar focal length, and as

The simplest way .of finding the -

given :

this must be known in order to test the mirror
for its optical qualities, it is important to
ascertain it. However, your reader asks for
the focal length, and the simple method
outlined. above is of quite enough accuracy
to enable him to proceed. As a matter of
interest the focal length of-any mirror should
not be shorter than six diameters. Therefore,
for a 6in. mirror, 36in. focal length is the
shortest that can be corrected accurately for
visual work. Another point that may help
your reader is that a spherical mirror will
not function in a telescope. It is a property
of the spherical mirror that it can only
produce an image free from distortion if the
object is at centre of curvature (the second
distance measured by the method previously
mentioned). The returning image is then
formed also at centre of curvature, beside the
object, and as the usual subjects of telescopic
study are far away, this is obviously not the
correct place for the image.

The figure needed for the surface of a
mirror for telescope use is termed a * parabo-
loid of revolution ” and is recognised by the
fact that, when tested at the centre of
curvature, the rays from the edge of the
mirror focus farther away than those from
the centre. The distance between the two
focal planes must be equal to the radius of
the mirror, in inches, squared, divided by

the radius of curvdture.- The formula is
- 2

. r . :
written thus R and for a 6in. diameter

mirror of 36in. focal length works out as
follows : diameter of mirror 6in., radius
squared therefore 9in., focal length of mirror
36in., radius of curvature =72in. The distance
between edge and centre rays must then be
®f,in. or }in., with the edge rays focussing
farthest away from the mirror.

This is the only shape known to science
that has the property of producing a perfect
image of an object at infinity, and the image is
distant from the mirror half the radius of
curvature.

In view of the above, I consider that
it is most unlikely that your reader has a
mirror that will repay his work in mounting
it, but the actual labour of making a mirror
for telescope use is. not at all great, provided
that the constructor has the necessary
patience. I find there is a large amount of

- curiosity on this subject among the general

public, and have myself started one or two
people on amateur optics with very good
results. The processes are not at all expensive,

‘and for a mirror no special glass is needed.
‘—G. A.-HoiLE (Patcham).

Bournemouth and District Society of

Model Engineers

\[R,—Since November Ilast we have

managed to revive much interest in model
engineering here and have had many successful
meetings. .

The most outstanding being visits to 23in.
gauge garden railways. Mr. A. G. Green’s
in May, with his “ Princess Royal ” (4-6- 4),
and Mr. G. A. Turner’s in June, with hi
“ Green Arrow > (2-6-2), where members
were able to enjoy the experience of driving
locomotives.

Club meetings are held weckly and most
mterestmg lectures and talks have been
Mr. A. J. Thorne’on *“ Unique
Locos,” Mr. K. Dickson on ‘ Locos of the
Future? Mr. H. Tongs on * Welding,”
lathe demonstrations, track nights, etc.
There is an extensive “ 0’ gauge layout in
the Club headquarters, where members have
been able to test and exhibit their handiwork.
Mr. Ray Coomer’s S.R. Schools and Merchant
Navy Class Locos being excellent examples

s

of the hobby. Negotiations are at present in
hand for a strip of land on which to lay and
operate a multi-gauge track. It is also hoped
to hold an exhibition shortly.

Application for membership should be
addressed to the Hon. Secreiary, G. E.
Frewer, “ Arun,” Elm Avenue, Christchurch,
—G. E. FRewer (Christchurch),

Model Engineering Society for Prestwick
SIR ,—It is proposed to start a Model

Engineering Society in .the Whitefield
and Prestwick districts of Lancashire. It is
felt that a club of this description would meet
with support and enthusiasm.

A meeting was held at the Stand Grammar
Girls” School, Whitefield, at 8 p.m. .on
November 20th, 1945. °

Interested readers are asked to get in
touch with Mr. Alan T. Stevenson, 2,
Newlands Drive, Prestwick, Lancs.—A. T.
STEVENSON (Prestwick).

Electric Gas Lighter
IR,—I was very interested in the article
on “ An Electric Gas Lighter,” by
Hobbyist, in the October issue of PRACTICAL
MecnaNIcs.  As I constructed a similar
lighter from odds and ends of scrap some
months ago, I thought perhaps the details
might be of interest to your readers.

My “ gun ” had a hollow barrel with eight
holes drilled about }in. from the business end.
The “ element ” consisted of wire taken from
a burnt-out soldering iron. I wrapped six
turns of this wire round a darning needle and
formed an element about 4in..long. When
tested with a grid-bias battery on 7} volts
the result was entirely satisfactory. Instead
however, of using a battery I led the flex
to the nearest house power plug and connected
it to the 8-volt 1apping of a mains bell
transformer. The result again was entirely
satisfactory, and it has becn in use in that
way ever since.

When time permits I intend fitting another
of these gas lighters in the bathroom and to
feed it from the same transformer. Whether
the transformer will be powerful cnough to
drive both lighters at once remains to be seen.
In any case it is hardly likely that both
lighters will be in use at the same time.—
A. WHETHERILL (London, N.).

OUR COVER SUBIJECT

THE illustration on the cover of the present
issue shows a corner in the Mctallurgy
Department of the National Physical Labora-
tory at Teddington. Here, thc scientific
investigation of the constitution, structure
and properties of pure metal and alloys and
refractory materials is combined with
researches relating to the properties of
metallic parts in engineering. The effect of
all types of stress under various conditions
of temperature are studied and results
passed on to the British engineering industry.

The operator seen”in the illustration is
engaged on high-frequency heating research
work, and on the left, behind the wire-
netting, is the heavy duty H.F. generator
which feeds the alternating current into the
furnace and H.F. ovens.

Workshop Calculations,
Tables and Formulz
By F. J. CAMM
6/: By Post 676

From George Newnes, Ltd., Tower House,
Southampton Street, Qtrand wW.C.2
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QUERIES and
'ENOQUIRIES

A stamped, addressed envelope, three penny
stamps, and the query coupon from the current
issue, which appears on back of 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.

Low Temperature Glaze

,FOR some time now I have been trying to get a
low temperature glaze om to woodwork.
I have been using a mixture of china clay, water-
glass and whiting, but find that this does not
ive enough body to the glaze. I shall therefore
ge glad of your advice.—J. E. Peland (Skerton).

LOW-TEMPERATURE glazes, even' under the

best of conditions, are not usually very satisfactory,
and we think that you will have considerable difficuity
in_getting them satisfactorily on wood surfaces. Try,
first of all, substituting the whiting in your formula
by white. lcad Alternatively, try a mixture of 3 parts
white lead, 1 part borax in glaoe of your whiting.
“White lead gives good body to alglaze. ISometimes, zinc
white (zinc oxide) can be used in place of it, but the
zinc oxide has not quite the same body. Yeu cannot
use flints and stones in your glaze because of your
requirement of low-temperature application. Conse-
quently, you will be more or less confined to wvarious
mixture of china clay, white lcad, tin oxide, borax and
waterglass. 2

You do not, of course, mform us what you consider
10 be a low temperature. However, all such glazes abeve
mentioned are more or less fluid around red heat
(and sometimes under that temperature). It must,
therefore, remain a matter of experiment on your part
in order to hit the right proportions of the mixture to
fulfil your requirements.

The majority of these formule have remained
unpubllshed Because of this fact, it might pay you to
get into touch with The British Refractories Research
Association, The Mellor Laboratories, Shelton, Stoke-on-
Trent, which organisation might be able to recom-
mend a glaze definitely suitable for your especial
purpose.

Chrome, Brass and Copper Plating

I SHOULD be grateful for information on the
following points-:—

My mains supply is 240 volts D.C. Is there any
means of using this through a resistance for
electro-plating ?

* Would a lorry dynamo, 12 v. 30 a., be of any use
for plating chrome or brass ? If one dynamo is
insufficient could I use two connected in parallel
to increasc the amperage ? :

<+ What is the formula for chrome-, brass- and
copper-plating solutions ? Will chrome *“ take
on steel or would it be advisable to plate a thin
layer of another metal and then chrome over
this ? If this is done, is it necessary to polish the
first layer > What is the best polishing material,
e.g., tripoli or rouge, for polishing chrome or
brass ? .

Am I right in ing that a higher current
is required to start plating—known as a strike—
and then a gradual reducuon till thc desnred
thickneéss is deposited ?

Is it correct to use paraffin wax for stoppmg-
off the areas which do not require plating ?
R. Penfold (Clapton).

THE best method of obtaining a low-voltage high-
current supply would be to use a mains-voltage
motor driving a low-voltage dynamo. A lorry dynamo
could be used for plating small articles, or you could
use two in parallel for larger articles. The third brush,
if fitted, should be removed from each mathine and the
field coils fed from the main brushes through a variable
resistance for field current and voltage control.

- For chromium plating you could use 250 gms. of
chromic acid and 2.5 gms. of sulphuric acid per litre ;
for brass deposition we suggest you use prepared salts,
12 to 160z. of *brass salts and $oz. of ammonium
chloride being used per gallon. These salts are a
chemical combination of copper potassium cyanide,
zinc potassium_ cyanide, potassium _sulphite, and
potassium cyanide. For coppex' plating you could
use 340z. of pure copper sulphate, 20z. of potash alum,
and 5 fluid oz. of pure sulphuric acid per gallon.

Steel articles which require chromium plating should
first be nickel plated ; or you could first nickel plate
the article, copper plate and polish, and then deposit
a further coating of nickel before chromium plating.
We do not consider it necessary toapply a high current
density to commence plating.

For copper plating a thick coating of ordinary white-
wash could be used for stopping-off, and for gold plating
stopping-off lacquer is used.

Small Motor Generator

I WISH to comstruct a motor generator to con-
vert 2 v. D.C. to 120 v. D.C. at 1om/a.

Please state dimensions, details of laminations
of armature and poles, number of turns motor
and generator, details of both commutators,
type of bearings, gauges of wire, etc. I want the
motor gencrator to be as small as possible.
Could you also tell me where to get a book on
the subject ?—E. D. Medcalf (Saffron Walden).

FOR a motor generator set of the capacity .stated we
suggest a two-pole motor and dynamo with armatures
of about 1}in. diameter by r1lin. long, running at
4,000 r.p.m. Two volts input is rather low, and if you
manage to construct such a machine we are afraid
the output voltage will vary rather considerably due to
variations of brush contact volt-drop on the motor.

It is not possible to supply winding specifications
without having ully dimensioned and descriptive
sketches of the field iron systems you propose to use,
including the dimensions of the armature slots and
teeth, and the air gap clearance between the armature
and field magnets (which may be measured by means of
feeler gauges). We should also require to know the
number of armature slots and commutator segments.
For a smooth output voliage the number of slots and
commutator segments of the dynamo should be as high
as practicable. The book “ Pmctical Design of Small
Motors and Transformers,” by E. Molloy (Geo.
Newnes, Ltd.), gives some useful information on the:
design of such machines. Messrs. George L. Scott
& Co., Ltd., of Hawarden Bridge Steelworks, Shotton,
Chester, may be able to supply suitable armature
stampings.

Running D.C. Motor on A.C.

I a D.C. motor of 32 BHP,
lammated fields, series wound, 2,000 r.pm
Should it run appreximately the same off A

mains ? The brush position has got mixed up;

with the brushes between the fields, the armature

will not rotate, and with the brushes in linc with
the fields the armature turns very slowly and
can be stopped by slight pressure with the hand.
—A. Robertson (Glasgow).

IJ’NLESS the whole of the field iron system is fully
laminated, including the goles, pole pieces, and
yoke, we anticipate there will be considerable heating
when used on A.C. We assume the two field coils are
actually connected in series with each other in such a
way as to create poles of opposite magnetic polamy,
and in series with the armature. It is probable the
field coils have too many turns for satisfactory oeperation
on A.C. We suggest you try connecting the field
coils in parallel with each other, still keeping them of
opposite polarity and in series with the armature.
Even then it may be necessary to connect a diverter
resistance across the field windings to weaken them still
further, or to reduce the number of turns in each coil.
As regards brush position it would be useful to find
the exact neutral position. To do this you could supply
the two field coils alene with a suitable D.C. voltage.
All the brushes should be removed with the exception
of one on each of the two spindles, these being filed so
they make contact with the commutator in the centre
of each brush only, along a line parallel with the micas.
These two brushes should be connected to a low-reading
voltmeter. The brushes should be adjusted until, on
interrupting .the field supply, there is no kick on the
voltmeter needle ; the brushes then being in the neutral
position. The best running position will probably
be a few segments back from this position, i.e., in the
opposxte direction to rotation.

Dyes for Veneers

I SHALL be pleased if you could give me
information concerning the dye used in
marquetry for dying veneers. It must be a dye
that will penetrate the thickness of veneer, usually
about 1/3;in., and, of course, it will have to take
polish after cleaning off.

1 only wish to dye small pieces of veneer in
various shades of green, red, yellow and blue.
Also, is it possible to mix colours in wood dyeing
to get intermediate colours ? How is the dye
applied to the wood, and where are the chemicals
obtainable ?—G. Morley (High Wycombe).

IN order to dye thin wood veneers your best plan
is to proceed as follows :

Dissolve 5 parts (by weight) of tannic acid in 100
parts of water. Immerse the wood pieces in this, and
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gradually raise the temperature of the solution to
boiling point during about rs minutes, stirring the
wood pieces more or less continually. Allow the liquid

o !g cool, still stirring the wood pieces, and then withdraw

and allow them to drain (but not to dry
completely).

Have ready the dye bath, This should be made
by dissolving s parts of dye ‘and 3 parts of sodium
sulphate (Glauber’s salts) in 100 parts of water.
Immerse the tannin-tréated wooden pieces into the
cold dyebath, and gradually heat the liquid to boiling
point, stirring the woods all the time in order to be
sure of even dyeing. XKeep the dye bath at nearly
beiling point for 20 minutes. Then withdraw the
woods and wash them well in warm water. Finally,
allow them to dry slowly—nor by heat. The wooden
pieces will now be fully dyed, and although their
surfaces will look dull, they can be bnghtcncd up by
subsequent polishing.

The best dyes to use are those of the & basic >’ or

“acid ” class. Suitable dyes of these classes are:

Methylene blue ; methyl violet ; Hoffman’s violet ;
naphthol black; night blue; Bismarck brown;
fast brown, G.; chrysodine (orange-yellow); acid
green; brilliant green; malachite green; acid
magenta ; fast acid red; saffranine (vellow) ; tartrazine
(yellow) ; acid yellow ; naphthol yellow.

All these colours (average price 1s.
obtainable from Messrs. Harrington Bros.,, Ltd.,
4, Oliver’s Yard, s3a, City Road, London, ECJ,
as is also tannic acid.

he _tannic “acid treatment of the wood is not
absolutely essential, but it improves the permanence,
evenness and depth of the dyeing.

y of these dye solutions can be mixed to give
intermediate shades, but you should bear in mind the
fact that these synthetic dyes will not generally stand
strong sunlight without fading.

Dead-black for a Lantern

AVING made a lantern-type projector, I wish
to coat the inside of the lamp house a dead-
black, and the outside a slate shade in either
lacquer or enamel. Can you give me the address
of a firm who could supply these ? It will be
observed that something having good heat-.
resisting gqualities will be required. The best
dead-black I have used in other directions so far
has been drop black (bound in oil), with turpentine
added, but I am uncertain as to whether this
would be suitable where heat is concerned. The
whole of the lamp house is of sheet iron.—E. W.
Smethurst (Oldham).

DEAD-BLACK composed of drop black in oil
and turpenting would be quite suitable for your
use in the manner indicated, always provided that a
vexx' minimum of oil is used. Here, however, there is
anger of so cutting down the oponmn of ml
binder that the paint may tend to flake away from the
interior of the lantern. Even so, it could not do much
harm, and we think that you could make a very
serviceable dead-black for yourself in this manner.
Alternatively, you can obtain for about 1s. 6d. a small
bottle of instrument-maker’s dead-black from Messrs.
Flatter’s & Garnet, Ltd.,, Oxford Road (opposite the
University), Manchester; or from Messrs, Johnson &
1%0@’ Ltd., Photographic Chemists, Hendon, London,
4.
The enamelling of the exterior of the lamp house is
a much more cult proposition. When these parts
are manufactured commercially the exterior is always
finished with a stove-enamel, which is Jan enamel which
has been z;lalplxed and then *stoved ” for some ‘houts
in a speci; designed furnace at a tcmperamre of
about 600 deg F. We do not see how you' can imitate
this process. Your best plan would be to seek out some
local enamelling firm which would do this particular
job for you, for there is no commercial cold-applied
enamel which we canlrecommend and guarantee to
remain free from bhstermg under heat. I, however,
you do ultimately find it necessary to use, some non-
stoved type of enamel, one based on a synthetic resin
would give the best results, for this we would
advise you to apply to Bakelite, Ltd., Gresvenor
House, London, S.W.r.

6d. oz.) are

Copying a Sketch on Glass

I HAVE a sketch done on glass and desire to make
a few copies.
Could you please give me details of a solutlon
sensitive to light with which I could coat other
sheets of glass and obtain my copies by exposure ?

The * PRACTICAL MECHANICS '’ £20 CAR
(Designed by F. J. CAMM),
10s. 6d. per set of four sheets.
“ PRACTICAL MECHANICS -
BATTERY CLOCK®*
Blueprints (2 sheets), 2s.
“PRACTICAL MECHANICS
BOARD SPEEDBOAT
7s. 6d. per set of three sheets.
A MODEL AUTOGIRO*
Full-size blueprint, Is.

MASTER

The OuUT-

The above bl'ueprints are obtainable. post free from Messrs. Georze Nawnes, Ltd., Tower Houss,
Southampton Street, Strand, W.C.2.
An * denotes that constructional details are available, free, with tha blueprint.
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SUPER-DURATION BIPLANE*
Full-size blueprint, Is.
The l-c.c. TWO-STROKE PETROL ENGINE*
Complete set, 5s.
STREAMLINED WAKEFIELD
MONOPLANE—2s.
LIGHTWEIGHT DURATION
Full-size blueprine, 2s.
P.M. TRAILER CARAVAN®*
Complete set, [0s. 6d.
P.M. BATTERY SLAVE CLOCK* l'_«.‘

MODEL
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I would also require a method of fixing. Any
colour would do.—J. Chisholm (Glasgow). :
YOU do not give many details concerning thé nature
of the sketch on glass which you desire to copy,
in which circumstances we are somewhat hesitant in
{}udging the right process for you to follow. It might
e easiest for you to purchase ordinary photographic
lantern plates (of a suitable size for your original)
and to copy the original on these in accordance with
the instructions given with the plates, This would,
of course, hecessitate some skill in photographic
processing on your part. - Alternatively, provided that
the original sketch is “ strong " enough you could
copy it by means of an adaptation of the carbon process
.in the following manner : )

Dissolve 6 parts of ordinary cooking gelatine in 100
parts of water. 'Then dissolve in the resulting solution
4 parts of potassium bichromate. This dissolving
process must be done under artificial light, and from
now onwards the gelatine solution must not be exposed
io ordinary light, since it is now sensitive to the latter.
To this bichromated solution of gelatine add sufficient
pigment (soot, red oxide, blue, etc.) in just sufficient
quantity to colour lightly the liquid. The liquid will
set when cold.

Take a glass plate having a perfectly clean surface
and flow a thin layer of the bichromated and pigmented
gelatine solution on to the plate. Set it aside in a dark
room to cool and to set. When perfectly set expose
the plate against the original glass sketch in a printihg
frame to sunlight for about three minutes. Then remove
the plate from the frame and soak it in water for about
half an hour.

The effect of the light exposure will be to make
insoluble the bichromated and pigmented gelatine
which received the fullest exposure, whereas the
-gelatine which was protected from exposure behind the
opaque lines of the sketch will remain soluble, so that
on subsequent development by simple immersion of
the exposed plate in a bathaof clean water the still
soluble parts will dissolve away, leaving the original
image in white lineés on a dark background. This is a
* negative image,” and if a * positive ** image of dark
lines on a white or clear background is desired another
c?ated platc will have to be exposed under the negative

ate.

k No fixing or treatment other than water development
is required, and the image obtained is absolutely
ermanent, or, at least, as permanent and resistant to
ading as is the pigment used in the making of the
sensitised gelatine solution. Hence, if ordinary soot
is used for this, the picture will be absolutely permanent.

Making Mirrors

I WISH to mount a photograph on a piece of
glass and make a surround of quicksilver,
i.e. a mirror surround. Can you please tell mz
how to apply the quicksilver to the glass to make
a mirror >—W. Downey (Liverpool).

I\/ IRRORS arc made by depositing silver. Quigk-

silver or mercury is not applied to glass. The
.process is a difficult one, and it calls for much practical
experience. If, therefore, you are as yet unable to silver
an ordinary mirror you will not have much success in
the task which you propose to set yourself.

However, for. your information, the following is
an outline of the process :

Make up a solution of shellac in methylated spirit
and paint two or three coats of this solution on to the
glass area which is not required to be silvered, allowing
each cout to dry before applying the next one

Now make up the following solutions :

Solution 1.—Silver nitrate, 135 grains; distilled
water, 5 ozs. . . .
Solution 2~—Ammonium  nitrate, 130 grains;

distilled water, 5 ozs.

Solution 3.—Caustic potash,
water, § 0zs.

Solutton 4.—Sugar, 105 grains;
2} ozs.; tartanic acid, 2§ grains.

" Boil the above ingredients gently in a flask for
30 minutes. Then cool and add rectified spirit, 3 oz. ;
distilled water, § ozs.

The above four solutions must all be made up
separately and kept in separate bottles, which must be
scrupulously clean. Distilled water is essential in each
case.

For use : Mix equal volumes of solutions 1 and 23
then mix equal volumes of solutions' 3 and 4; and

lly mix these two combined solutions together and
pour them over the glass area to be silvered. Silvering
will take about four minutes, after which the glass is
immersed in clean water to wash away the solutions,
and afterwards put away in a current of air to dry. «

Note carefully that the solutions must only be mixed
immediately before the silvering operation, and also
that the glass surface must be most scrupulously clean
before silvering, otherwise the silver layer will not
remain.

After the silvering has been completed the shellacked
erea of the glass may be wiped clean by means of a
wad of cotton wool charged with methylated spitit.

220 grains ; distilled
distilled water,

Eliminating Wood-boring Beetles

COULD you please give me any advice on the
following subject? 1 am taking over the
tenancy of a house, and the old tenant tells me
that parts of the woodwork in the house are
infected with the wood-boring beetle, and that
some parts of his furniture were affected.

How can I protect my furniture ? Is there
any cure for it if it gets in my furniture ? The
bouse is situated near a timber works, and I
expect the beetles come from there.

I am having the house fumigated by the local
health authority, and perhaps that will help.

I have seen some of the skirting boards in the
house, and they are full of tiny holes.—W. S.

Braines (Wevmouth).
IT is very possible that the woodwork of your house
has been infected by wood beetles from the
neighbouring timber works, and if you had sent us
some of the dead beetles we could have determined
this point for you. However, wood-bering beetles are
extremely common, and much damage is done annually
to timbers and furniture by them.

If your house (together with the furniture) is-
effectively fumigated by hydrocyanic gas by the local
authority, then you will obtain a perfect cure for the
trouble, for by this means all living stages of the beetle,
whether in the wood or without (including eggs) will
be destroyed. s
° At the same time, we would advise you to purchase
from Messrs. A. Boake, Roberts & Co., Ltd., Carpenters
Road, Stratford, London, about 2 or 3lbs. of copper
naphthenate, and to dissolve this green, resinous
material in 4 gallons of light creosote ojl, which you will
be able to obtain locally. The creosote will have to be
heated for the eflective solution - of the copper
naphthenate. With this solution (preferably used hot
so as to effect better penetration) liberally paint all the
bare woodwork of the house, including the backs and
bottoms of furniture (but not the polished surfaces).
The pungent smell of the creosote will be pretty bad,
but this can bs minimised by treating the house room
by room, and by opening the windows.

Give onc application of- the solution now, and
another in March next, for it is at the latter season
of the year that the bectles emerge from the wood.

This treatment will supplement the fumigation of
the house, and, more still, will more or less permanently
render the woodwork immune from further beetle
attack, since traces of the creosote and copper
naphthenate will remain in the wood, and these are toxic
to insect life, although harmless to animals and humans.
Please note that wood which has to be painted over
should not be creosoted. In such instances dissolve
1 part of copper naphthenate in about 70 parts of
paraffin, and use this as a wood-impregnating material.

The worm holes in the timbers are best filled up
with very fine sawdust made into a paste with strong
glue solution. 3 ¥

High-temperature Melting Material

COULD you tell me the formula or composition

of a substance that will resist a temperature
of 1,400 deg. C. and not melt or even go plastic ?
Porcelain is too expensive.

Also, could you tell me of a compound which
would generate heat when subjscted to an
electric” current ? «

What is the construction of a selenium cell,
and are there any other clements which change
their resistance when subjected to light ?2—K, L.
Carpenter (West Bromwich).

IN the absence of more details concerning the exact
purpose for which you desire to use a high-
temperature meiting material we cannot possibly
answer your inquiry very fully. You mention that
porcelain is too expensive for your purpose, which
suggests that you requite a large area of the material.
For this reason we suppose also that pure silica (which
begins to melt about 1,600 deg. C.) would also be
unsuitable, and that refractory metals, such as tungsten,
would be altogether out of the question.

In these circumstances we can only suggest mica
and asbestos, lime and magnesia as suitable materials,
but, of course, the two latter would be unsuited for
any structural purposes.

There is no material which of jtself generates heat
under the influence of an electric current. It heat is
developed in any given instance, that heat is always
due to its resistance to the current. For this reason,
therefore, any material which is partly conductive,
i.e. which partly resists thc current, will become
heated when a current is forced through it ; the actual

.emount of heat developed being governed by the

degree of resistance of the material, the mass of
material present, the intensity of the current, and other

ing factors.

asically, the average selenium cell consists of an
insulating slab of unglazed porcelain or ebonite over
which is wrapped about so-60 turns of fine-gauge
bare copper wire (say, 36 gauge). The wire turns
do not touch each other. The sensitive surface of the
cell is made by rubbing over the wire turns molten
vitreous selenium so that selenium sinks between the
turns of wire, and is enabled to short-circuit each turn,
thus decreasing the resistance of the zrea so treated.

There are no other elements or materials which
normally show a resistance change under light action.
Some of the extremely fine cathode coatings of
photo-electric cells, such as mixture of alkali metals
and their hydrides should show some resistance changes
under light action in high vacuuo, but their release of
clections under such conditions is of far more
importance than their “mere alteration in resi$tance.
For practical purposes, therefore, selenium is the
only element which’ usefully changes in resistance
under light action, and, furthermore, it is only the
:/’itreous or “ metallic” form of selenium which will
o this.

Heating a Substance by Steam
I WISH to heat a substance by injecting steam
Specific

into it under pressure.
It has the following characteristics :
heat, .2 ; weight, 100 cu. ft.; moisture content,
20 per cent. ; temperaturc to be raised from 6o
deg. to 212 deg. F.
Could you please give mc the necessary formulze
for finding : :

107

(1) The guantity of steam required per cu. ft.
(2) The most economical! pressure, z20lb. to

8olb.
(3) The time required to reach 212 deg.
ould anything be gained, such as time or
pressure, by increasing the moisture content
and usinz super-heated steam ?—M. Gould
(Grantham). ¥

YOUR problem will have to be solved experimentally.
It cannot be theoretically calculated (at least
by us) because there are too many factors capable of
variation, and also because insufficient information is
given by you as to the exact nature of the substance and
its_actual quantity.
The amount of heat in a substance, as you probably
are aware, depends on (a) its mass, (b) its temperature,
(c) its specific heat, but since the specific heat varies

. with temperature, 'all the above three factors in your

case will be varying.

The actual pressure of the heating steam will be
immaterial provided (a) that the steam has at all times
entirely free access to the material under treatment,
and (b) that ‘its heat is maintained at a more or less
constant temperature. The time required for the
material to reach 212 deg. or any other given
temperature will be dependent not on the steam pressure
but on the amount of material to be heated and the rate
of dissipation of heat from the system.

Nothing would be gained by increasing the moisture
content of the material or substance, because by so
doing you would at the same time be increasing the

-amount of water to be heated up in the substance, -

and at 212 deg. F. this water would actually absorb
extra heat. in being changed from liquid water to
gaseous water (i.c., steam). Your best plan would be
to decrease the water content of the substance as much
as possible and to rely on an exposure of a maximum
area of the substance to the heating effects of the steam.
Whether super-heated steam should or should not
be used in this particular case is entirely more than we
can say in the absence of detajled particulars of your
projected process. =

Cleaning Mercury.: Barometer Making

I WISH to fill a glass tube with mercury for a
barometer. How can ] clean the mercury
before putting it into the tube ?

Would a 3,jgin. internal diameter tube answer
the purpose ?—G. Bond (Belfast),

THE precise method of cleaning mercury is dependent

to sorme extent upon the amount of material
which there is to clean and, also, upon the actual amount
and nature of its dirt-contamination. In your .case,
the best way would be to squeeze the mercury through a
little bag of -chamois leather containing one or two
pinholes at the bottom. Very possibly, the mercury
may be made bright and shiny by this simple method.
If not, it will require acid treatment, which is best
effected in the following manner: Mix together zo
parts (by volume) of strong nitric acid and 80 parts of
water. Then squceze the mercury through the chamois
leather bag into this. The mercury will impinge on to
the surface of the acid in the form of a fine spray and
will sink to the bottom of the liquid in tiny particfes
which will then coalesce' together. The acid is then
poured off and the mercury is well washed by repeatedly
filling the vessel with clean water.

This acid treatment should be repeated three or four
times, and finally the mercury should be squeezed
through the chamois leather bag into a perfectly dry
vessel. It will now be bright and silvery, the acid
having dissolved away all impurities, and it will be able
to be used in confidence for barometer filling. The acid
can be used over and over again.

Any diameter of tube will be suitable for making a
barometer. A d/jsin. internal diameter tube will
therefore be quite effective, but the mercury level will
not be quite 50 casy to read as it is in the case of the
more usual }in. internal diameter tube.

For effective barometer working, three essentials
are necessary, viz. : perfect cleanliness of the mercury,
perfect cleanliness of the interior walls of the tube,
complete absence of air from the space above the
mercury level in the tube.

Cement for Gramophone Record Material

WILL you inform me as to the following :
With what could I cement the material of
which gramophone records are made ?

What is the approximate cost of such a cement,
and where I could obtain some ?

I do not wish to repair broken records, but to
make useful articles from old records.—G.
Kirk (Kettering). “

. YOU can make a cement for gramophone record

material by mixing resin and wax, Take §

parts of ordinary resin (“rosin ™). Melt it gently
in a pan and then add to it s parts (by weight) of bees-
wax (or, alternatively, 2} parts beeswax and 2} parts
ordinary candle wax). To the mixture add about
i part of castor oil to render it plastic and less brittle.

‘This proportion of castor oil may have to be varied
somewhat according to how soft you require the cement
to be.. It may be an advantage to you to prepare two
kinds of cement-—one soft and the other hard. The
consistency of the cement should be such that it remains
firm and rigid in the cold, but softens completely when
warm. If a glossy surface is desired with the cement,
you might advantageously add about 1 part of shellac
to 1t.

The cost of such cement is relatively low, beeswax
being its most costly ingredient.

If necessary, you can add a little pigment, such as
lampblack, brown ochre or red oxide, to the cement
in order to colour it to any required shade.
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Talk in the Stable

A Phantasy

By R. L JEFFERSON

HE cycle shed in the popular North Road
hostelry was full of all kinds of
machines ; most of them were, of course,

of the road-racing type, many had sprints
and tubulars with “spares” lashed to the
saddlebags ; the owners of the machines were
in the inn having late tea and talking of
to-morrow’s event..

At seven o'clock out came the cyclists,
and the shed soon became a scene of feverish
activity, wheels were changed, tyres inspected
and pumped up, and the hundred and one
other things that racing men do were done
to the accompaniment of much chat and
banter.

Soon all the jobs were done, and one by
one the men left the old cycle shed until
only the elderly doctor . remained. Thls
grizzled veteran always rode in the “24°
he had never won anything, but always made
an annual appearance in this event, which
had become a tradition to him. The doctor
gave a last look-over his old Chater-Lea
and left the shed, closing the. door quxetly

- behind him.

Night settled down, auguring a fine to-
morrow, with promise of speed in the air.
The riders were early abed to prepare them-
selves for the strenuous cfforts of the next
morping.’

Said the Chater-Lea
Presently the only sound to be heard was
* the night wind rustling through the trees;
the moon shone through the window of the
cycle shed full on the old doctor’s bxcyclc.
Presently this venerable vehicle “ spoke ” ; it
addressed its remarks to a very new hght-
weight maker’s latest product “May I ask,”
said the Chater-Lea, “ why your master has
allowed your maker to put such a vulgar
finish on you? Frankly, your finish looks
cheap and nasty, and serves to draw attention
from your doubtful fitings.” “Oh,” said
the lightweight, “ my master is young and
enthusiastic ; he will no doubt get over it
in time.” For a new machine the lightweight
was quite modest and was willing to listen
to, the old Chater-Lea, which, like all old
things, was a bit garrulous. “ Yes,” said the
Chater-Lea, “1 could tell you some stories
of where I’ve been. I’ve seen all the coun-
ties of these Islands more than once; my
old cranked stays are not a whit less rigid
than your straight, tapered ones. What you
gain by your present position quite escapes
me. Look at your bracket, only 1odin. from
the ground. DPve a good 13in. clearance,
which helps me to be rigid, and my very
short back iriangle makes me very stiff in
sthe drive. My hubs, which you will observe
are of the disc adjusting type, have never
been touched since I was new in 1911. Of
course, I'm oiled and cleaned every week,
and I've been re-enamelled once, that was
in 1922, the year Marsh brought the road
title back where it belongs on this side of
the water.

“When I'm not racing, my master goes
touring on me. What delightful spots I've
visited! Considering that I have only one
brake and a fixed wheel, I’'ve-held my master
back very well on some of the worst moun-
tains of Wales and our own Lake District.
When you’ve done the number of miles I’'ve
done you will be entitled to call yourself
a machine ; until then listen and -absorb
as much information as you can, store it up,

-look after his stud of machines.

if it’s good use
it for the benefit
of your master.”

The s56in.

(13 ordlnaw ’»

The old
Chater-Lea was
about to resume
in much the
same manner as
before when he
was interrupted
by an apologetic
cough from the
darkest corner of
the shed. Un-
seen earlier by
any of the
cyclists there
reposed a s6in.
“Ordinary,”
now, of . course, very
partly hidden by barrels
wood stacked around it. Presently it, too,
began to talk. * You'll pardon me, sit, I'm
sure,” it said, addressing its remarks to the

rusty. It

was
and bits of

‘Chater-Lea, “1 dont wish to be rude, but

you must admit I’'ve been very patient in
listening to your views on cycling. Of course,
as I was built in 1881, I look down upon
you in more ways than one from a very
great height. In my opinion your exploits
are negligible compared to mine. I origin-
ally started as a path-racer, and was owned
by a very great man. This gentleman—and
he was a gentleman—was not only a cyclist,
but a man of means, and a patron of the
arts ; he emploved a. qualified mechanic to
He had
five, of which I was the newest and lightest.
I actually weighed' 23lb. stripped for the
path, and had the then new Bowns Aeohous
bearings, and ran, to use my master’s words,
¢ like silk.”

“I was fortunate enough to wm over 40
prizes for my master in his first year’s owner-
ship of me ; he was very proud of me as I
was of him. The mechanic was a3 very decent
fellow, and he never used the wrong sized
spanner on me or hit me with a hammer
as I had seen other machines so treated. It
grieved me-to sce this, as I was the product
of 'a very great engineer, Thomas Humber.
The next year my master bought*a brand
new ‘Invincible’ racer, and this machine
only weighed 21lb., and was nickel-plated
all over. My master came in third in his
first event on the new steed. He attributed
his lack of success to early-season unfitness,
and after he had failed in two more events
he grew dissatisfied with his new mount and
finally sold it cheaply through the columns
of Bicycling News. 1 was very glad, of
course, that my master rode me to success
in 36 events that season. ‘I was sent back
to Humber’s in late October for a thorough
overhaul and re-enamel. My master, as was
his custom, attended the Stanley Show at
the Agricultural Hall. Many and gleaming
were the exhibits, and very plausible were
the frock-coated gentlemen in charge of the
stands. My master ordered a machine from
Ellis and Co., and came away armed with
catalogues and other souvenirs which were
given away in great quantity in those days.

“I'm afraid I’ve got to admit that even

for him.

the “ 24

when I came back from Humber’s the new
machine quite put me in the shade; it was
finished in a really beautiful shade of green,
and the workmanship was superb. The
weight was 22lb,, and roller-bearings and
steel hubs fore and aft made up a very good
machine. My master won many races on
his new mount, and only used me for train-
ing. Presently my lease of life with my
good master came to an end, and I was
sold for £4 10s. to a fairly keen young club-
man of the Canonbury Bicycle Club. I'm
sorry to say this young man didn’t treat
me in anything like the manner of my old
master. I was seldom oiled or adjusted, and
never cleaned, even when I’d been out in
the pouring rain. One day my rear wheel
bearing seized up solid, and my young master
‘ went over the top.” I can’t say I was sorry
I believe bad he been killed I
wouldn’t have shed a tear, but unfortunately
he wasn’t, and soon recovered. He re-
mounted after freeing the cone in my rear
wheel, but he never bothered to oil me,
although goodness’ knows I could have done
with it. I doubt whether he even owned
an oil can. He had very few spanners, and
only used them when something went wrong.
Of course, I gradually got worse under such
treatment. My head bearings were in a
shocking state, and when the spoon brake
was applied to my front wheel I shook all
over as with the palsy. Eventually I got
relief when my backbone broke clean in two
on Pentonville Hill. My master this time
was a hospital case; in fact he was in the
Great Northern Hospital for over two
months.”

The Hobby-horse

Dawn was just breaking, and the old
Humber was about to resume, when he was
interrupted by a hobby-horse, completely
covered by wood and sacks, under the frong
wheel of the “ Ordinary.” “Why don’t you
shut up,” said the hobby-horse out of its
mahogany mouth, “or I’ll begin and turn
you all green with envy.” He never started,
for the door was thrown open by a lad in
tights and alpaca who grabbed the new light-
weight and wheeled it into the yard. The
“Ordinary ” and the hobby-horse relapsed
into silence and the dust of years, and pre-
pared to wait patiently for the return of the
cychists’ steeds to tell them the result of
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S. TYZACK & SON LTD,
ENGINEERS MACHINERY AND  TOOL SPECIALISTS

GEARED SCROLL }LATHE CHUCKS
High-grade Nickel Chrome Steel Scrolis.
Alloy Steel Pinions.
Complete with 2 Sets of Jaws <(Internal and External),
4in. diam., £3/11216 ; 6in. diam., £41126 ; 7}in. diam., £5/5!-.
Independent 4 Jaw Chucks with Reversible Jaws,
3}in. diam., 3916 ; A4in. diam., 4b)- ; 4lin.-diam., 48/9.

DELIVERY EX STOCK

British Made
PRECISION SENSITIVE

BENCH
DRILLING MACHINE

Ideal for Engineers, Model Makers, Pattern Makers,
etc.

Ball Thrust. Sturdy Construction. Fitted with 3-Jaw
Self-Centring Chuck, Jacobs. 0-}in. capacity. Overall
height, 16in. Spindle to Back, 2iin.

Feed Stroke, fin. Adjustable Table, £7 E il_

S53in,

3 h.p. Motor if required, Single Phase,
£411716. : ‘

Puliey for
Motor, 716 extra.

B.A. Stocks and Dies

Size 0 to I0 inclusive with Taper and Plug.

| Complete, Fitted in Polished Case. -Price 52/6 set.

Set I. Whitworth Stock and Dies
Sizes; 1/16, 3/32, 1/8, 5/32, 3/16, 7/32, |/4in.

D) Complete with Tap and Die Holders and Taper
¥ !and plug Tap to each Size. Complete in Case, 29i6.

Set 2. 1, 5/16, 3/8,7/16, } inch. As above. 4916.

We have good stocks of all types of Taps and Dies. - Whit., B.S.F., Model Engineer.

Please send us your enquiries—

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

Telephone : CLE, 4004-5-6

E.C.1
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!| Tap to each size, Tap Holder and Diestock. Al
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40 YEARS RELIABLE
SEKVICE TO THE

e e% d INDUSTRY *
qa\\ POWER CHOKES

TRANSFORMERS

WIRE WOUND RESISTANCES

DELAY M‘.mlg'CHES
OLIVER PELL CONTROLE® =

CAMBRIDGE ROW.-WOOL
“TELEPHONE : “WOOLWICH -+.14.22

il

CHEMICALS

REAGENTS, FINE CHE‘?MICVALS'
| SCIENTIFIC APPARATUS
JL STUDENTS’ MATERIALS A SPECIALITY

Write for quotations

NI CONSOLIDATED  INDUSTRIAL -RESEARCH
LABORATORIES, LIMITED,

295, Regents Park Road, Finchley, London, N.3

OPPORTUNITIES
IN PLASTICS

A most Informative handbook entitled ‘“ OPPORTUNITIES
IN PLASTICS " i5 now available for distribution. This guide
discusses in considerable detail the prospect of careers in all branches
of the Plastics Industry—knowledge required, salaries, possibilities
of promotion, and so on—and explains how you may prepare for these
opportunities through our modern home-study courses.

We specialise in Plastics training and our courses are authoritative,
up to date and comprehensive. The range of our tuition is wide,
covering Elementary instruction in Basic Subjects, PLASTICS
TECHNOLOGY, coaching for the CITY AND GUILDS
EXAMINATIONS, and specialised ‘instruction in such  specific
branches of the industry as :—

Plastics Mould Design, Plastics in the Paint, Varnish

and Lacquer Industries, Plastics Costing and Estimating,

Plastics for the Aircraft Industry, Plastics for the

Electrical Industry, Plastics for the Building Industry,.

Plastics in Sales Promotion, Plastics in Textiles,

Designing in Plastics, Synthetic Rubber Technology,
etc.

All courses are conducted under a guarantee of

“ SATISFACTION OR REFUND OF FEE”

“ OPPORTUNITIES tN PLASTICS ” will be sent on request.
free and without obligation. The book contains so much useful
information and guidance that whatever your interest in Plastics
may be, you should make a point of writing for your copy at once.

BRITISH INSTITUTE OF PLASTICS TECHNOLOGY

‘4, SHAKESPEARE HOUSE,
i7, STRATFORD PLACE, LONDON, W.i
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LET ME BE
YOUR FATHER

You need help and Fatherly advice in difficult
times like these. 1 am in the posutlon to
give that to you FREE.

10 ] l?ecember, 1945

| HIGHSTONE  UTILITIES

28 5 emmm
CRYSTAL SETS

Our latest Hadel h

REAL RADIO
RLCEH}LR and
is  fitted with &

WHY NOT HAVE
A BET'IN YOUR
OWN ROOM OR
AB A-STAND-BY ?

PER
DETECTO!:; 2/8.

.0003 Pre-set Dundenucm 27-, post 3d.
HEADPHONES
| Reconditioned 9,6, 10/6 & 12/8, New 17/-, Post 8d .

MICROPHONES
Just the thing for lmpmmpm conceris, room to
r iop lite table model,
619 ; Suspension type, 8/8 Pust €d, Buper Model
on stand, 12/6. Fitling instructions included.
Mike buttun!, 2/8. Transformers, 6/6. Fubllo
Address Transversé” current Mike, 37/6, poet 1/-,
BUZZERS
No. 2. 8quare single coll model, 2/8. No. 3.
HEAVY DUTY double coll, 4/9, post 3d.
MORSE KEYS
Practlse on a regulation nize Tapping Key. Our
heavy brass model is niounted on a wooden base,

Add the
FINISHING | e vy o

fessions by Post..‘ln
TW all parts of the

f you know what
you want to study,
write for prospec- |

has an adjustable gap and nickel contacts, Key is

tus. If you are wifed to work buzzer or flash larup by using u 4¢-volt

. world.  The most urdeclded, write for balery sr it tranaformer duzib;d“ below.

BRASS KEY, §9. Chromijum plat 0.

THCH: #P to your models wit | progressive and Ty b o i
Plasticine,” the famous modelling [ i A my fatherly adwce. tront bracket, 8/8. Chromjum plated, 10/6. Junior

Ke\-, mounted on n bakelite Lase, together with a
Dbuzzer, §/». Should you require a complete outfit,
our D.X.2 set consists of a heavy key mnounted ou
a large potished buaxd 1pin. x 7iin., together with
a buzzer, fash lamp, bulb apd holdcr, pith two
switehes to bring e!lher futo circuit. Termiuals are
also provided for distant sending and recdﬂng,
1976, post 2d.

BELL TRANSFORMERS

These guaranteed trans-
Jformers work from any
AC Malos, giving 3, 3
or § volts output -ﬂ. 1

medium. For nearly halfi 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. Supplies are strietly '
rationed so make your ¢ Plasticine ’

it is free. Distance

Cobrrespondence
S3P - makes no-difference.

College in the world.

H-A R BUT TS

st DO ANY OF THESE SUBJECTS INTERESTYOU? |

Plasticine

Refuse substitutes.
‘* Plasticine.”

None other is genuine

A.C. BATTERY CHARGER

For charging car accumulators, either 6
or 12 volt at | amp., in enclosed metal
case. Input and output flex, leads
and ADAPTORS. A thoroughly
efficient job. Price 3916, post 10d.,
state 6 or |12 volt.

COMPLETE SET OF PARTS,
including case and blue print. Price
3216, post 10d.

BOAT - MOTORS, low centre,

wound fieid, hlgh-speed weight 180z,
Size 5"x13"x2°. Well made —No
Rubbish. Price 26/-, post paid.
ELECTRIC ENGRAVERS. Powerful
instrument in cylmdrical cases, on
stand, with spring attachment and
switch, suitable for dog collars, identity
discs, etc. A.C. Mains Model, 200-240v.
75i-. 4.6-volc Battery Model, 55/-.
SWITCHBOARD METERS, A.C.-
D.C. N.P, cases, 1]” dial. Any read-
ings up to 0-25 volts, 0-25 amps. Price
1516 each.

TOOLS. Send 2d. stamp for list of
over 200 useful tools of ali kinds.

ECONOMIC
ELECTRIC CQ.,

64, London Road, Twickenham,
Middlesex.
Tel. : POPesgrove 1318.

1 Wilt Teach You to
Play the Piano

Without Drudgery, Fatigue or

Failare. Even If you are of
middle age and do not know
a note, Sun-clear, fascinating
lessona, using ordihary musical
notation, no freakish methods,
BY POBT, in your home,
making failure impossible,
enabling you to read and
play at sight any standird musical
oompusn.lon. I bave enrolled more

; tnught over 67750 and I CAN TEACH
| YO Send ' for free book and
advice. SYay it Moderate, Elemen-
tary, or Beginner,

Mr. H. BECKER
{Dept. 588),
89, Fleet 8t.,
London,
E.C.4.

Accountancy Examinations

Advertising & Sales Management

Agriculture

A.M.i. Fire E. Examlnzt-ons

Applied Mechanics

Army Certificates

Auctionéers and Estate Agents

Aviation Engineering

Aviation Wireless

Banking

Blue Prints

Boilers

Book-keeping, Accountancy and
Modern Bustness Methods

B.Sc. (Eng )

Builders’ Quantities

Building, Architecture and Clerks
of Works

Cambridge Senior School Certifi-
cate »

Civil Engineering

Civil Service

All Commercial’ Subjects

Commercial Art

Common Prelim. E.}.E.B.

Concrete and Structural Engineer-
ing

Draughtsmanship; all Branches

Engineering, all Branches, Subjects
and Examinations

General Education

G.P.O. Eng. Dept.

Heating and Ventilating

Industw Chemistry

Instituté of Housing

Insyrance

{O.I:l rpalism

guages

Mathematlcs

Matriculation

Metallurgy

Mining, All Subjects

Mining, Electrical Enginesring
Motor Engineering

Motor Trade

Municipal and County Engineers
Naval Architecture

Novel Writing

Pattern Making

Play Writing

Police, Special Course
Preceptors, Eollege of

Press Tool Work

Production Engineering

Pumips and Pumplng Machlnery
Radio Communication

Radio Service Engineering
R.A.F. Special Courses

Road Making and Maintenance
Salesmanship 1.S.M.A.
Sanitation

School Attendance Officar
Secretarial Examjnations

Sheet Metal Work

Shipbuilding

Shorthand (Pitman’s)

Short Story Writing

Speaking in Public

Structural Enginecring
Surveying

Teachers of Handicrafts
Telephony and Telegraphy
Television

Transport Inst. Examinations
Viewers, Gaugers, Inspectors
Woeights and Measures Inspectors
Welding

Wireless Telegraphy and Telephony
Works Managers

If you do not see your own requirements above, write to us on

any subject.

Full particulars free,

COUPON. CUT THIS OUT

~e 3 1820100 18 48 wp <5 @ =P 4B 202 %0 <600 <08 10 =8 @ 200 P

To Dept. 76, THE BENNETT COLLEGE, \/-

IF YOU AT-
0 K, LTD., SHEFFIELD
NOW IT MAY .

MAKE A Please send me (free of charge) (Crc;s.shcn: fine

wihiich

WONDERFUL Partlculars  of.......ooveeves cesesmrestaraenins : i
DIFFERENCE not apply)

TO YOUR Your pnv:te advlce

FUTURE. about.,

PLEASE WRITE IN BLOCK LETTERS

NamMe ..oiivinnvaiiisiiinisninieinienas e aeee . oo Cermadoodtnoo
AdAress civveiinnnieniane D0E0000E 6600006005 | OO EOPE e oo o . Omoo08 53000000

operate
buzzer of bell. Wit
suppiy light in bedroom
or larder, etc. “PRICE
68 POST 5d.
1 SOLDERING IRONS. Adjustable Bit, ull pahl
replaceable aud fully guaranieed. 200250 V.,
60 watts, 3/6; 150 watts, 12/8, poat 62,
| SEND 14 8. A. E. FOR LIST B.P. OF USEFUL
ELECTRICAL ACCESSORIES. Money refunded it
not conwmletely satlsited. Letters only. Please
luclude postage, any exceas will be refunded
HIGHSTONE UTILITIES
58. New Wanstead, London,"

E.11

MODEL MAKERS
PAMPHLETS

Tha followlng carefully illustrated
pamphlets are now available at -the
reduced price of 1/- each, Please
enclose stamped and addressed envalope
to: Mr. HOPRINS, 191 Smarts Lane,
Louzhton, Essex.

L.670. Details of 5In. spark coll

(including condenser, etc.).

L.673. llow to re-make old torch
batteries at approx. 1d. each.

1.671. Dectalls of 4in. spark coll.

1L.615. How (0 eleetroplate at home
using slmple apparatus.

1.626. Details of Shocking Cofl.

1..846. Full details of 2- and 6-voit
Trickle Chargers (A.C. mains type).

372. Details of 2in. spark coil.

-

The Aim of
Esperanto

is to end the confusion of tongues which
I beégan in the Tower of Babel. The aim
of Esperanto is to further world peace,
since an international . auxiliary
| language is common ground upon
which all pcoples may meet in under-
I standing. One world, one language—

Esveranto . . . the simplest language
in the world to learn. A complete-
| correspondence course costs only 10s..
including textbook, dictionary and
correctign of exercises. Full details
l from Dept. P.M.25,

| British Esperanlo Asssciation Inc.,
140, Holland Park Avenue,
Lendon, W.11.

\ o ’
B an ONLCOIL
Guaranteed to improve per-
formance of any car; van
or lorry. Increased power,
improved petrol consump-
tion, better starting.

!" RUNBAKEN.MANCHESTER |

Snd for {nteresting bookizt ZAT.
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=ELECTRADIX=

. METERS. Special offer of new D.C.
moving coil milli-ammeters. 24in. diam,,
Feading 0-! mia, 100 ohms resistance,
bakelite case, 55/-. Metal Rectifiers, O-1
“mia, 10/6 ; delivery from stock.
RHEOSTATS or 6-12 volt Dimmers,
Controllers, etc.,, 0-1 ohm and off, for up
to 3 amps, for Models or Charging circuits,
hollow znob and socket with bulb for live
glow, US.A. Aetna, 2/§ each. -
LAMPS. 25 volt, 8 c.p. tubular lamps,
S.B.C.,, 7i§ doz., post frce. Neon lamps
letter plate, 230 volts, with Edison screw
base, 219 each.
CRYSTAL SETS. The Wall-Nut
Model, tapped aerial inductance and
condenser tuning, semi-perm, detector,
in fine quality walnut box, 42/-. Mk. Il
* Converted ex-W.D. type, variable con-
denser, coil tuning and perm. detector,
in box with lid, 55/-.
CRYSTAL DETECTORS. .Semi-perm.
perikon detectors, 216. Spare crystals, 116.
Catswhisker Detector, 2/6. Spare crystal,
1l-.  Multiple detector arm, choice of
6 catswhiskers, 116,
AERIALS. 7122 copper aerial wire, 50ft.,
2f-. 100fe., 516. 30ft. indoor aerial wire,
on reel, 1I-. Single copper spiral aerial,
30ft., 116, Twin spiral with bakelite ends
and loops, 2/6. Aerialite covered aerial
wire, 75ft., 3/~ ; 100ft., 4/-. Egg and Shell
Insulators, 3d. each. Lead-in Wire, rubber
_covered, 3i- dozen yards.
COILS. Aperiodic Coils, 5 taps, for one
valve receiver, 4/-. 2-pin loading coils up
to 75 turns, 1i9. Up to 300 turns, 3/-.
5C0 turns, 319. H.F. Choke Coils, 3/6.
WIRE. Single silk-covered magnet wire,
28 gauge, 716 ib., 30 gauge, 9I- Ib., 32 gauge,
1216 1b Enameiled and S.C.C. wire,
18 gauge, 3/2 1b. Twin bell wire 100 yds.
for 12/-.
SEND-RECEIVE Hand Coms. All-metal
Field Mand Coms. for portable or fixed
stations. The famous No. 16 Govt. type,
used in field telephones ; mike and earpicce
with damaged finger switch, easily repaired,
716,

DYNAMOS, 6-12-24 and 32 volt 10 amp.
D.C. car type dynamos, at special prices ;
send us your enquiries. .
TRANSFORMERS. 3 k.w, Crypto 230 v.
to 115 v., shrouded, £9 10s. 3 kW Metvick,
50 cy. 400 v. to 600 v., £9 10s. 500 watts,
, Foster 50 cy. 440 v. to | 10 v. 5 amps., £4 I5s.
- 150 watts Foster 400 cy. 230 v. to 15 v. 10
amps., £2 15s. 5 watts H.T. test Trans-
{formers 110/220 v. to 1,000 v. 5 m.a., 10/-.
TRANSFORMERS, FOR RE-WIND
-3 kW, New type with stampings 4} x 6 x
74in.,, windings damaged by blitz. Can
be taken apart to make a number of smaller

units, Weight with damaged wire is
65 Ibs. Limited number at 45i-, carriage
extra. + kW. Transformer for rewind,
35i- ; 150R00 watt size, 30/-.

.BATTERY CHARGERS. ' Lesdix'™
' Nitnday models, metal rectification, 2 volts
1 amp., for wireless cells, to large chargers
for your car accumulator. Send for special
Leaflet *' P.M." !
MICROPHONES. The Lesdix No. I1A
Hand Mike is again available ; a ecarbon
inset in solid brass case, the
‘diaphragm protected by a perforated metat
= panel, 816. Meta! clad inset
only, §/-. Pedestal mikes for
desk or pulpit, 25/-. Tannoy
mike, multi-cell carbon
type suspended in black
and chrome wmetal case,
4}in. dia., on heavy chrome
table stand, 65/-, or on 7ft,
extending floor stand, 75[-.
High ratio transformers,
416. Mike Buttons, G.P.O.
sound transmitter units,
lin. dia.,, 216 each. H.R.
Transformer, 4/6. Record-
ing and announcers’ hand-mikes, multi-
.carbon, metal clad, service type, by
Tannoy and Truvox, with neat switch in
handte, 2H-, As illustrated.
SUNDRIES. R.A.F. 10-way terminal
strips, 7in. x §in. x liin, 2/9. Bakelite
sheet, 3/azin. thick, 3/- per sq. ft. Empire
tape, 216 doz. yds. Empire cloth, 4/6 per
sq. yd. Buzzers from 3/6 each. Keys from
5/~ each.
MAGNETS. The wonder Midget Magnet.
ALN} perm. steel disc, weight only half
. an ounce and flux density 4,800, Rin. dia.,
- Rin. thick, 3{16in. centre hole, 3/6 each.
Large selection of horseshoe magnets in
stock ; send for special Leaflet ** M.’
:G.P.O, Electric Counters 2550 volts
D.C. 500 ohm coil, counting to 9999, $/6. "

Please include postage for mail orders.

"~ ELECTRADIX RADIOS
214, @ wn Road, London, S.W.8
e [ elephone  MACaulay 2159
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MILKS.TONE SPRING  WORKS,
'PHONE: ROCHDALE 2237-8,

LANCS,
'GRAMS: " RILOSPRING."

-ON ADMIRALTY, WAR OFFICE and

ROCHDALE,

0L S0

12 inch log-log sin-tan rule,

g scales, for all problems.
% Celluloid faced on polished
Multipli-

8/6.

y hard wood. %
\, cafion, division, pro- g |
4 i portion,  percent- RAPID ANGLE
Post & Packing 6d. “ages,» discounts, N .
Y INDICATOR
. roots, eights, Ny
Complete in Case, N -
N measures, £onlves at a glance all
Also N i angles, sides of a right
5in. seale, model com- N, Currencies, -angled triangle, 2/-
plete in case. ete. Post 3d.

THRERD CHART

ONLY 4/6 Post & Packing 4d.

5 § Threads per Inch, Whit-
Including ,?3,'2’,5?,2‘;““"’ Slide worth, B.A., and Gas
9 tapping—clearing sizes
Approval or money refunded ﬁ‘)r thr%ad:];. Sl.mndalrd
sizes, decimals, wire

BRITISH SLIDE RULE CO. ( P36 Fag, “ Tl
Proprietors: Marine & Overseas Services (1939) Lid, " Post 3d. 2/ 3

16, BARTER STREET, HOLBORN, LONDON, W.C.1. (Tel. Hol. 0389)

sensitive

-3 <§
Vo G X,
#SOLFLUX“:

60@'& SIMPLIFIES SOLDERING : @ﬂ(,{;fip

PAINT AND HEAT-JOR'S COMPLETE
Solder applied only where required hy means of brush or pad, May be heated by
means of solder iron, blow-lamp, open burner, hot plate, oven, etc.

, = RADIO AND
MODEL SOLDER PAINT & _ FLECTRICAL ELECTRICAL
LIAKING e “SOLDER CREAM WORK

(Non-corroslve;
ASSEMBLY 20z. 4o0z. 8oz 11b, HOUSEHOLD
WORK 19 29 4- 83 USES
CYCLE CABLE . PURE TIN TINNING AND
NIPPLES PAINT & CREAM REPAIRS TO
(Active) (Non-corrosive) COOKING
RADTATORS oy e L My REFRIGERATOR
ADL 23 36 . 5/6 93 AR

SOLFLUX PRODUCTS.

98, ALBION STREET, SOUTHWICK, SUSSEX.

o i

YOU MUST KNOW

MATHEMATICS

If you wish to make progress in any branch of englneering, you must know Mathe-
matics. Qur specialised method of Home-Study Tuitlon is a proved success.
Hundreds of our students who Imagined they could never master Maths hive
progressed up to the gdculus. and thoroughly enjoyed fearning.

Now is the time to increase iour knowledge and efficiency, so that you
may face the future with courage and confidence.

T. & C. RADIO COLLEGE,

K Post coupon for fres NORTH RCAD, FARKSTONE, DORSET.

details of our Modern Coursen

in Mathematice, Radio §
]
Reception, Servicing, Trana. I Please send me free detalis of your Home-Study Courses
mission, Radio Caloulatlons : LU L L G ) 4 0
and Television. : Name . :

....... 50550 g o¢ 4 0DEEIN0EI000 TR 0 o) . 3 H0 0|
(Poss in unsealed enveiope— 1 1
dress....... beesesssncesirarsroures . cseornans

1d. posiage.) @ Address 3 .- . <
! oM 1
e e R r L]

- Wigmore Street,

A PELMAN
TRAINED MIND

\WHY, amongst the brainiest and
most successful men and
women in England to-day, are

~ there so many Pelmanists ?

Why does being a Pelmanist
lift you right out of the rut?

The answer to these and to many
other questions relative to Your
Success and its assurance through
Pelmanism will be found in
“The Science of Success”” In
this book you will read accounts
by Pelmanists themselves of how
whole lives have been changed
for the better by Pelmanism.

What Pelmanism Does

Pelmanism brings out the mind’s
latent powers and develops them to
the highest point of efficiency.

It eliminates such defects as :—

Depression Pessimism
Forgetfulness  Timidity
Shyness Procrastination
Indefiniteness  Indecision
Morbid Unnecessary
Thoughts Fears

which iiiterfere with the effective
working power of the mind, and
it develops such valuable qualities
as :—

«=-Optimism —Confidence

—Perception —Self-Control
- —Judgment —Ambition

—Courage —Initiative

—Will-Power —Reliability

Half fees for serving and ex-Service
members of H_is Majesty's Forces
(Apply for Services Enrolinent Form)

Your Unsuspected Self

Pelmanism teaches you to rely on
yourself. Every man and every
woman has within himself and
herself a mine of abilities that lie
dormant, ready to be brought into
service through the proper training
of the mind. This is the time to
bring them forth and to use them
for the ‘benefit of yourself, your
dependants and your associates.

Remember—Everything you do is
preceded by your attitude of mind.

The Pelman Course is taught by
correspondence only. " There are
no classes to attend. The problems
of each Pelmanist are considered
separately by highly trained,
sympathetic instructors. Under
this understanding system, even
the most timid student gains
self-confidence immediately.

The Pelman Course is fully
described in “ The Science of
Success.”” The Course is simple
and interesting and takes up very
little time ; you can enrol-on the
most convenient terms, The book
will be sent you, gratis and post
free, on application to :—

Pelman Institute
(Established over 40 years),
130, Norfolk Mansions,
London, W.1.

OVERSEAS) INSTITUTES: NEW
North Avenue, New Rochelle.
396, Flinders Lane. JOHAN-
NESBURG. Box 1928. DURBAN., Natal
Bank Chambers (P.Q. Bor 1489). DELHI,
10, Alipore Road. S?AI;CUTTA. 102, Cilve
reet, 5

PELMAN
YORK, 27
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ADMIRALTY PNEUMATIC
WAVE CONTROLLER

To smooth the seas for invasion
Admiralty experts devised the wave
controller—a mammoth pontoon 200
feet long and 25 feet high, weighing F
with concrete keel, over 710 tons.
Dunlop made it—the largest individual
device that the world’s Rubber
Industry ever produced.

SH/LY

AP Ex The World.Fam?us
SUPERLITE’ BAILEY’S

CELLULOID ‘SUPER,

PUMP PUMP 15" 4/-
15" 4/- Steel Lined
Celluloid Covered

Lining is solid drawn
cartridge  fashion,

: the end being solid
B ST e with the bargrel.
but of

robust construction |j| Cannotwarpnorleak
LASTWEL (Celluloid) 15" 4/-

Thick Celluloid
Beautifully Polished

|
o
z
3
I
bri
=
w
|
<
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APEX
PRODUCTS

Are in use in every Country in the
world.

They are known and appreciated
for their reliability ; fong service and
efficiency in their job of inflatipg tyres.

War conditions have restricted
supplies, and whilst controi lasts we
are permitted to make only small
quantities.

MADE BY

APEXINFLATOR Co. Ltd.

ALDRIDGE ROAD, PERRY BARR,
BIRMINGHAM 122B.

SERVICE
After years of faithful service in the blackout, it is not surprising
if even a Philidyne set needs an overhaul. Should this apply to
your set, sead it in now and let us overhaul it for you. Post to
the Service Department, Philips Lamps Ltd., Waddon Factory
Estate, Waddon, Croydon, Surrey.

PHILIPS @

PHILIDYNE
CYCLE DYNAMO LIGHTING SETS

RPI-IILIPS LAMPS LTD., CENTURY HOUSE, SHAFTESBURY AVENUE, W.C.2 (8
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New Road Safety Campaign

HE Rt. Hon. Alfred Barnes, M.P., the
! new Minister of War Transport
(incidentally, why continue to include
the word “ War  in the title of the Ministry ?
The war is over), ar a recent Press conference
stated that he proposes, conjointly with the
Ministry of Information and the Royal
Scciety for the Prevention of Accidents, to
launch a “ Keep Death Off The Road”
campaign. An inspection of this campaign
leaves us with the impression that it is the
mixture as before. -It quite fails to recognise
that accidents in the main are not due to the
carelessness of motorists, although everyone
is well aware that a small percentage of
motorists are careless, and an even smailer
percentage are accident prone. The campaign
also fails to appreciate that accidents are due,
in the main, to the natural carelessness of
pedestrians, and also to our obsolete road
system which has failed to keep pace with
developments in road travel.
- example, are allowed to use routes never
designed for such gargantuan vehicles. Bus
and tram stopping places are fixed at traffic
lights, causing severe congestion and creating
danger points. They are also permitted to
have stopping places causing public vehicles
proceeding in opposite directions completely
to block the road. There are far too many
traffic lights, which build up clots of traffic
which would be safer if kept apart. Because
traffic lights arc insensible to the needs of the
moment, and needlessly hold up large
numbers of vehicles, they should be abolished
at all points except multi-crossings, such as
Trafalgar Square. Pedestrians, at present,
cannot commit a traffic offence. . It is still
considered that the making of regulations and
the infliction of penalties will solve the
traffic problem. That being so, why are not
regulations made controlling pedestrians ?
‘The plain fact is that all road users will have
to make conceéssions, for it is manifestly
unfair that one section should be held
responsible for the results of carelessness of
other sections. Mr. Barnes thinks that a
publicity. campaign punctuated by stupid
slogans will solve the problem and make
people road sensible. We can assure him
that these schemes have been tried before.
There have been many broadcasts and Press
campaigns, but the accident figures continue
to show an appalling increase. If we continue
to tackle the effect instead of the cause, those
figures will continue to rise.

Same OIld Furrow!

HE Ministiry of Transport cannot plead
that they are without advice on the
complexities of road accidents. Almost every
national body concerned with motor-cars,
cycles, pedestrians, public service vehicles
and road making have independently issued
reports dealing with this problem, and many
of them have issued collective reports. In
spitc of the valuable suggestions which have

Buses, for .

been made, the Minister proposes to plough
the same old furrow, and to presume that
motorists go out at night with large search-
lights attached to their cars looking for people
to kill. If-the Minister would investigate
these reports, he would find therein valuable
information, and he would also be able to
assess the results of previous publicity
campaigns. All of them have been abortive.

It is true that the Minister’s campaign
is largely directed_to motorists. We are all
agreed that the majority of accidents involve
motorists, and the new campaign virtually
points the minatory finger at them. In
fairness, however, we must admit that
carclessness is not the prerogative of the
motorist only; cyclists and pedestrians are
careless also. The real test of the campaign
is to see what effect it has upon the accident
problem, say, within a week of its inception.
We arc certain that there will not be a
diminution. Yet this campaign is to cost
the taxpayer [£250,000, which would be
better spent improving the roads.
we are confronted, as the Minister says, with
as much danger from accidents on the roads
as we were from air attacks during the war,
the vital difference is that the solution to the
road accident problem is in our own hands.
Even with air raids the accidents could have
been less but for the carelessness of members
of the public who .ignored advice to take
precautionary measures. We agrec with the

*Minister that what is needed is a treaty of

alliance betwecen all classes of road users,
based on the golden rule of doing unto others
as you would have them do to you, by
scrupulously observing the Highway Code,
whether we are on foot, on a bicycle or at the
wheel of a car. The new campaign will
draw attention to the false sense of security,
especially among children, fesulting from the
absence, in recent years, of heavy traffic,
to increased motor traffic, the poor condition
of many vehicles, inexperienced drivers, and
road obstructions due to war conditions.
We suggest that the Minister of Transport,
in connection with the latter, should press
for the. release of labour to build new roads
and remove the obstructions, and that he
should impress upon the Government the need
for applying the Road Fund to the purpose
for which it was intended. Regarding the
poor condition of many vehicles, this is
entirely due to the iniquitous Purchase Tax,
which compels motorists to use old vehicles
instead of buying new ones; and also to the
great shortage of replacement parts, due to
the stupid Government policy of demobilisa-
tion. -

" Self-preservation

3

E think “the false sense of security

is a myth. We do not for one moment
belicve that pedestrians are now presuming
that because there were few vehicles on the
road during the war, there are not more to-day.

Although *

They are not blind, and can see for themselves.
Self-preservation is the first law of Nature,
and if people will continue to be careless,
they will pay for their folly. To suggest
that accidents are due to a desire for massed-
manslaughter on the part of motorists is
fantastic and untrue. We hear faf too much
of the carelessness of motorists and too little
of the number of accidents they avoid.

In this connection we oppose the attitude
of those fawning individuals who doff their
hats in reverence at our so-called cycling-
legislators, who have espoused wrong policies
in connection with cycling for several decades,
because of their pugnacious desire to impose
their wills on memberships which have no
say in framing such policies. We have not.
any cyling legislators.

More than 100 people are killed on the
roads of this country every week, and it would
be idle to blind ourselves to the gravity of this
problem, which will not be solved by listening
to the sectarian arguments of particular bodies,
especially where those arguments are based
on false premises and are divorced from fact.
Our cycling bodies, if they wish to conform
to the new road order, which Mr. Barnes
wishes to inaugurate, will have to modify
their unbending attitude, which they have
adopted for so years. In other words, they
must {become realists and bring their ideas
up to date. It may be necessary, in order
to bring this about, to lop off some of the dead
wood from the trunk. It is high time that a
new and enlightened outlook permeated the
musty portals of Craven Hill and Doughty
Street.

As far as “The Treaty of. Alliance
between all classes of road users ” is con-
cerned, the Minister should be aware of the-
fact that that Treaty already exists in the
form of the Roadfarers’ Club, the members
of which are non-sectarian, and are composed
of cyclists, motor-cyclists, pedestrians,

-politicians, motorists, Ministers of Transport

and all those interested in the solution of
road problems and who are without axes to

- grind.

The Roadfarers’ Club issued, at the request
of the Ministry of Transport, a memorandum
on The Design and Layout of Roads in
Built-up Areas, and if the new Minister will
study that memorandum and adopt the
proposals made therein, he will achieve a
diminution in accidents in built-up areas at
once. This National body is a non-political
and non-profit-making organisation which
does not favour motorists, cyclists or
pedestrians. It wants the roads made safe
for all to use.

The campaign of hate against -motorists
which has been promoted by the C.T.C, and
N.C.U. during the past fifty years, and their
stubborn opposition to every suggestion for
improved methods of road safety if such
methods opposed the sc-called liberty of the
cyclist, has been one of the chief stumbling
blocks to progress.
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Producing Bicycles
FORMER “ shadow ” factory at Berkswell, neat
Coventry, once owned by Messrs. Rootes, has
been converted for the production of bicycles.

From Northern Scotland

THE Thurso Cycling Club—the most northerly in
the British Isles—has lost, by resignation, its
noted hon. gen. sec.,, John Gair, who has resigned.
He is well known to tourists and to record-breakers.

Expensive
IT is stated that cycles are now costing over f6o
cach in Japan—a country noted for its pre-war

cheapness of such articles.

Depleted but Carrying On

DESPITE depletion in membership, the Barren
Rock  Wheelers—a Service Club_ in Aden—

has decided to hold five road events during the next

season. Membership is chiefly among R.A.F. personnel.

Tropical Twiddlers' Change

W V. CAMERON has taken over the hon.
* secretaryship of the 'Tropical Twiddlers in
place of L. J. Howe, who has been posted to a transit
camp.

Course Record Lowered

BY clocking 1.0.49 to win the Hounslow zs-mile
event, “artwright, Manchester Clarion,

lowered course record which stood to the credit of

G. Fleming with 1.0.53.

* Painted Boats "’

PEN-AIR enthusiasts will welcome the film
. Painted Boats,” a semi-documentary production
dealing with life on Britain’s inland waterways.

Glad News

E DRAKE, Bourmemouth Arrow C.C., who was
o dtaken prisoner at Singapore, is now safe and
sound.

Tyres in France
IT is anticipated that the French Dunlop Factory,

which is now about 3o per cent. of its pre-war
output, will be back at full pre-war capacity next year.

Manchester Wheelers’ Loss

FRED LEEMING, former president of the

Manchester  Wheelers, has died. He was 8o
and an active rider until a year or so ago. Mr. Leeming
had a wide circle of friends in the North.

Southampton Champion
DESPITE his three vears in the Middle East,

John Potter has won both the Road and the
Track championships of the Southampton Wheelers.

Southgate Promotions

BOTH_ G. E. Thomas and R. 8. Philpot are now
majors in the Indian Army.

At Long Last

A BRIDGE over the River Severn between Aust

.and the Beachley Peninsular, which will save

a mileage of 54 on the Southampton-Bristol-Cardiff

ourney, is stated to be in the highest priority catezory.
ourists will welcome its construction.

rams
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East Liverpool’s Fubilee
THE year 1946 will sce the
revival of the classic East

Liverpool Wheelers” ¢ s0.” It
will “also ‘'see the postponed
“jubilee ” celebrations of the

club. which was founded in 18go.

Redditch Diamond Fubilee

THE Diamond Jubilece of the
Redditch Road and Path
Club was appropriately celebrated
recently with the only founder-
member, H. Guise, in the chair.
Mr. Guise is the reigning pre-
sident.

Machines for Overseas

ESPITE the- fact -that- bicycle

manufacturers in this country
aim at producing 1,500,000 cycles,
two-thirds of these are for export.
The industry, says George Wilson,
president of the Manufacturers’
Union, wants 20,000 motre men
before it can begin to cope with
the present demand.

. ,«=} Hitchin Club Bereaved
A MEMBER of the Palestine
Police, James Barry (Hitchin
Nomads C.C.), has been killed in
the execution of his duties.

Veteran’s Win
THE final fixture of the Veterans’ Time Trial

Association—a  2s-mile road handicap—was
won by J. B. Austin, Oxford City Road Club, with a
time of 1.7.12.

New Record

BY riding so miles motor-paced on Herne Hill
track, Harry Oxley established a British record
for the distance with a time of 1.25.4. 'The ride is,
of course, subject to official N.C.U. confirmation.

The Catford Climb

THE old-established Catford Hill Climb was won
this year by G. Fleming, Belle Vue C.C., with
2 minutes 33} seconds. He used a gear of 56.for

the Brasted Hill ascent.

Honour Deserved

BARNSLEY Road Club have made Jack Simpson
a life member in recognition of his outstanding
rides this year. Me is current so-mile National
champion and was last year’s 25-mile champion.

The Dutch Desire

IT is stated that Holland
wants 3,000,000 British
bicycles. Meanwhile, it is
of interest to note that the
recent dock strike in London
held up the export of
many machines, among them
15,000 of a famous make.

Qwverseas Demand
REGULAR shipments of

British machines are
being made to America.
There is a demand from
Brazil for British bicycles ;
one famous firm has sent
10,000 machines to Holland,
and has in hand orders
from India, Australia,

Kenya, Egypt, Iraq and

Portugal. .

Reigate Club  Re-
Jorms

A MOVE is_afoot to re-
form the Reigate Road
Club.

National Hill Climb
Champion

R J. MAITLAND,
* Solihull CC., is
National Hill Climbing
Champion by virtue of his
performance in scaling the
stiff test near Chapel-le-
Frith, Derbyshire, in 3 mins.
4 secs. He used a gear of
62.8 for the 9o3 yards test.

Tyneside Decorations

FLYING OFFICER
M. W. STOTT,
Barnsbury C.C,, has been
awarded the D.F.C. for
devotion to duty. . Jack
Carr, Gateshead C.C., has
received the D.C.M.

Liverpool Traders

A DETERMINED effort is afoot among leading
Liverpool traders to form a cycling club among
themselves.

Scottish Successes

J ALLISON, Musselburgh Road Club, won the
* R/T.T.C. British All-Rounder Competition with
an average speed of 22.528 m.p.h. A. Overton,
Kingston Road Club, was second with 22.325 m.p.h,,
and D. Scott, Crawick Wheelers, third with 22.008
m.p.h. Calleva Road Club (Derbyshire, 21.942;
D. S. Burrows, 21.499, and L. C. Dunster, 21.407)
with an average of 21.613 m.p.h. won the tcam race.

Aero Model Winners

TEAM of five model acroplane makers from

the Midland region has won the Aero Modellers’
Trophy in a competition, open to the whole country,
organised by the National Association of Spotters.
The five come from Fort Dunlop tyre production
department, the machine shop, the offices, and the
new factory at Speke.

TOPICAL NOTES

By " Wayfarer”
Catechism

THE dirty-faced little boy, complete with bicycle,
seemed to spring from nowhere just as the hill I
was climbing was beginning to “ hurt.” He said,
quite gratuitously : * That bike runs a bit ’ard, do-an
it ? 7 A criticism of my bicycle being a criticism of me,
I replied, laconically, * No.” Young Dirty-face
persisted : ‘““ What sort of chain is that ? It's a big 'un,
’ainit ? ” 1 replied curtly to the second part of the
inquiry: “Dirt!” ‘The catechism continued. Was
I camping ? No! Was I going far? Birmingham|
How long would it take me to get there ? Two hours |
Discouraged by my (rather unusual) attitude of non-
fraternisation, young Dirty-face slid out of my ken ds
unostentatiously as he came into it, leaving me to
* get on with it " in peace and quietness—which was
my strong desire.

Bargaining-point

I OBSERVE that some ingenious person has written
to the press to say that he has taken his gas mask

to picces, to find that it contains, among other

ingredients, more than 2}oz. of pure rubber. 'This, he

says, represents some 70 tons a million. Thus there

must be thousands of tons of high-quality rubber
lying idle, in the possession of the public. The
ingenious one wants somebody to do something about
it. Well, if it is of any interest, I am prepared to swop
my gas mask for a pair of pre-war light tyres. And I’ll
throw in a stirrup-pump—and a bucket of sand!

The
JOLLY FARMER.
Farnham . Surrey -

A picturesgue, white faced old .
nn, b(rt?:;:ce of Willam,
Cobbett in1762.,
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" Signs” of the CT.C. Times!
NE of the advantages of membership of a
National cycling body is the touring
handbook supplied to members, containing
addresses of places which cater for cyclists.
Presumably, before the names and addresses
are inserted in the handbooks the premises
are inspectzd and the tariffs and prices
approved. - The insertion of a name and
address is a valuable advertisement for
caterers and every effort should be made to
keep the information up to date. The war
has imposed unforeseen difficulties upon
caterers, and many of them have discontinued
catering altogether because of the problems
of staff and food shortage. Such a touring

handbook is published by the C.T.C,, and it

contains a large number of addresses. It
would be thought that through their much-
vaunted consular system it would be a com-
paratively easy matter to keep the information
reasonably up to date, and that in any case
they would welcome advice -from mambers
when the information is found to be inaccurate.
This, however, is not the case, if we may
judge from the information disclosed in a
contemporary. It would appear that some
addresses had been visited, but whilst they
still - exhibited the C.T.C. sign, they flatly
refused to provide the refreshment. Apart
from the inconvenience and extra journeys
‘caused by this misleading information, a
member of the C.T.C. thought that it would
be useful knowledge for other members if he
wrote to the Editor of the C.T.C. club journal
asking for a little space in which to correct
the inaccuracies. The Editor of the journal
however, thought that the matter was not
suitable for publication’! What is the value
of this handbook if it cannot be relied upon,
and what efforts do the C.T.C. make to check
the information before publishing 4 new
edition ? Why is it that establishments are
permitted- to exhibit a C. T.G. sign if they
have abandoned catering ? Is it because the
C.T.C. consider that the exhibition of the
signs continues to provide publicity for
them? Shortage of labour can hardly be
advanced ‘as a reason for non-removal of the
signs. Anyone could spend a minutg-remov-
ing the screws or the nails. Is it the reason
that the C.T.C. Council is so full of its
inhibitions and political issues that it forgets
the raison d’étre of its existence? It is a
tduring club, not a political body. We all
know that it is not a democratic body, and I
have given plenty of examples of its dictator-
ship methods. It had been hoped, after
recent changes in the management, that many
of the causes of complaints of C.T.C. members
vii&uld be removed. One of those complaints
his been that a small coterie of correspondents
monopolise the club journal and that it is
next to impossible to get a letter published
in-it. It is time that the officers of the club
at Craven Hill realised that they are paid to
serve the members and that they are not the
proprietors of the club. Although I do not
support the suggestion that Craven Hill and
craven stupidity are synonymous terms, I do
think -that we should hear less highfalutin
nonsense about “ cycling legislators.”” There
never has been a C.T.C. cycling legislator,
although I know that term has been applied to
secretaries of the C. T.C. A legislator is one
“who makes laws, but the only hws made by
officers of the C.T.C. are those which concern
the conduct of their club.. I shal join the
C.T.C. when I can have a hand in the conduct
of the club’s affairs, as any member should.
I .would not belong to any club, nor would
I advise anyone else to join, where a resolution
passed at an annual general meeting can be set
aside by a committee. I would not concede that

the

By ICARUS

right to any committee. Such, however, is the
constitution of this club, which really exists
to promote cycling touring,. that this is
possible. I suggest that it gives a little more
time to the touring side and eschews entirely
mixing politics with it. .It is for this reason
that I have not joined another so-called
National Body, which was founded by a
political party. -

I warn the C.T.C. that if they want to make
a [goﬁitical issue of cycling they are riding for
a fall.

Safety First for Children

I HAVE received the following letter from
Mr. R. Stevens, B. S. Criddle, and A. H.

Blennerhassett : :

“We read with considerable interest the
activities of the various county police, check-
ing the cycles and riders at the schools. One
county police-chief states that every child
rider should have to pass the Highway Code
before being allowed on the road ; another
states : ° We have not the men or the time to
inspect children’s cycles, leaving it to the
teachers.’

“ We of the Children ¢ Their Safety * First
Group support whole-heartedly making it
compulsory for all children who are cyclists.to
pass the Highway Code and to have their
cycles passed as roadworthy.. This checking
up, passing, etc., should not be passed on to
the already overworked police force or the
teaching profession, as really it is not their job.

““We have the finest cycling clubs and
organisations in the world, with men and
women who have spent a lifetime on the roads.
There is nothing these experts do not know
about cycles and the rules of the roads of
Great Britain, and we feel sure that if they
were approached in the right spirit these
people would jump at the oppormnity to
assist, check, teach, in fact anything within
reason, without charge, for the children’s good.
Never was the spirit of the roads higher than
it is to-day, as one cyclist helps another.

¢ Before full recognition 1s given it would
greatly assist the authorities and cyclists’ clubs
if the Minister of Transport hinted that they
all amalgamate and become one official body,
such as the R.A.C.; which could operate on a
county basis.

Two New Competition Records
AT a meeting held on October 7th, the
National Committee of the R.T.T.C.
passed as Competition Records the following
performances made on July 13th, 1945 :
R. J. Maitland and R. W. Bowes (Solihull
C.C:): so0 Miles Tandem, 1hr. 47m. 15s.
A. Overton (Kingston R.C.): 12 Hours
Single Bicycle, 251F miles.

RR.A. Secretaryship
HE Committee of the R.R.A. announces
that at their meeting on October 16th,
the ' vacancy caused by the regrettable
resignation of Leonard Ellis, was not filled.
A liaison . officer was appointed to act
“ between the committee- and the public
until the end of the year, or until a new
secretary is appointed.” The committee
invites nominations, or suggestions for suitable

“likely candidates for the post of secretary.

It should be noted that the position is an
important one and it is highly desirable that
applicants should have the use of a telephone
during the day and have reasonable office
facilities.

1 hope that when the appointment is made
it will be made outside the membership of any
other National body. It is an honorary post,

Wheelworld

but I fecl that the R.R.A. should not expect
the secretary to provide free office and tele-
phone faciliies for professional record-
breaking. ‘

New N.C.U. Clubs

THE following clubs have recently affiliated
to the Union : Carlton Royston C.C.,

Greenock United C.C., Queslet C.C., Womb-

well Wheelers C.C., Maghull A.T.C. Wheelers,

Cedars Cycling and Camping Club, and

Woodville C.C.

The Southern Counties Cycling Union
HE S.C.C.U. intends to make a return
to its pre-war eminence south of
London as soon as possible, judging by plans
made for 1946. Two of the fixtures are
given below : .

January 19th : Victoria Coach Station Re-

union Dance.

February 16th:

Dance.

On the road the “ Syd Gray 100 will be
promoted again and the Annual Meeting is
to be asked to inaugurate a championship
decided on average speeds aver 25, 50 and
100 miles. AN S.C.C.U. events will be
eligible, and times recorded in any fully
open “ 50 or “ 100 ” on southern roads will
be included. The competition will be
confined to members of clubs affiliated to
the S.C.C.U.

The famous Good Friday meeting at Herne
Hill will be promoted by the * Counties,” with-
the usual gathering of road and track stars.
It is expected that Tommy Godwin will
endeavour to retain his hold on the B.S.A.
Gold Column in the s-mile point-to-point
event.

Kennards, Croydon—

Cadmium Plating

I AM informed by the Board of Trade
(Industries and Manufactures Dept.)

that there may shortly be made available to

the bicycle industry a certain amount of

materials for cadmium plating. # :

Northern Tricycle Association
HE Northern Trieycle Association held
their closing run on October 28th at
Holmes Chapel, when a large number of

members and guests had lunch.

Clements Wins Stalingrad Memorial
ERNIE CLEMENTS, Wrekin Racing
Club, made sure of the * Stalingrad
Memorial Circuit >’ promoted by the London
Section, B.L.R.C,, in Battersea Park recently.
Later on came the long awaited “ Memorial
Circuit ” comprising the full distance of
50 kilometres—18 laps of the park. This
event had brought together a hot field, with
a large contingent from the Midlands. The
“ fireworks > were confidently expected,
especially in view of the points system under
which the event was run. The full field of
40 started, and at the end of the first lap a
terrific battle ensued between Clements and
Baker for full points, Clements gaining the
verdict by inches, The second lap proved
to be another exciting “ all the way ” struggle
between the same two riders, Baker taking
premier honours by the same margin. The
crowd were really on their toes over these
two lap sprints, for the speed was noticeably
greater than ever before, and it was obvious
a fierce fight was to take place for e€ach lap.
This proved to be the case, for the points
were hotly contested, with Jones and Clements,
Wrekin R.C.; Baker, West London, and
Jaggard, Ealing C.C., taking the lion’s share.
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Focus on Truth

THE- price of good second-hand bicycles of good
pre-war breed is increasing, and will continue’ to

increase us the troops come home, unless or until the

trade applies itself to the superior models required by,

discriminating riders. It has been said by some
manufacturers that the war machine has been good
enough to serve a purpose (which is true enough),
and they see no reason why any great change is necessary.
On the other hand I know most manufacturers were not
very proud of their war products in bicycles, but they
were chained to the mediocre supplies of the component
people, and could not help themsclves. Now the fact
that the price of second-hand machines of good make and
quality is rising must surely prove to the doubters that a
considerable market exists for the very best they can

roduce, and the sooner that demand can be met, the
{;etter for the reputation of the industry. I know there
are many difficulties facing makers, the greatest of which
is shortage of labour and that fact suggests the need for
accelerating demobilisation, a condition which is
agitating most manufacturers; but I do press this
matter of quality on the trade, for it is not exaggerating
when I say thousands of riders are very weary of their

resent mounts, and want something beétter, much

etter, and want it quickly if their interest in the pastime
is to be retained. For a good bicycle wmest
be the foundation of ecnthusiastic cycling, ‘and it is
enthusiasm for the game and all it connotes in happipess
and health that the expansion of the industry finally

rests. So this matter, in my opinion, §s of the first
importance ; better bicycles, tyres, rims, brakes, and
gears. They are all beyond the blue;print stages and

are only held up for lack of labour. or supplies, which is
the same thing. This is one of the reasons why I
hoped we should have a show this year, or very early
next, for a fixture of that sort would have given an
impetus to better production by energising quality
competition. That 1s not to be; but I do hope 1946
will not be a barren year for those among us who want to
buy quality.

Those Good Days

Tl IOSE autumn days ! They are gone now until the

wirnter, spring and summer usher them in again
for the glory of appreciative mankind. In the fullness
of the quiet beauty of those autumn weeks 1 had no
holiday comiing to me beyond the ones dommon to all
of us, but I think' I used that little leisure time to the
greatest advantage commensurate with my activity.
On many cvenings 1 came home with the sunset,
sometimes riding down a cloth of gold laid along the
shiny road by the glory of the sun, and in the little wind
was a little rustle of dry leaves as they whispered by,
a kind of valediction to the summer. One evening I
stayed quite latc to sce a combined harvgster finish a
field of wheat, on the edge of which a couplé of my farmer
friends were killing rabbits, .and the dalliance was worth
while for I went home with the fodder for a fine stew.
That was the first evening since late spring I used a
lamp, and the flicker was only necessary over the last
few miles. On another evening I saw a man (after
rain) land a fine trout from a stream I had never dreamed
would hold such:a fat inhabitant ; but he told me he
knew the fellow was there all right, and had eluded him
since the spring. He, too, was a farmer rightly fishing

his own length of brook ; and I learned from him that

“ combined "’ corn did not go to the user or the miller
as we see it bagged in the field, but to drying floors
where it had to be emptied and spread and then rebagged
before it was saleable. We live and learn, or we ought
to, On another of my journeys I saw the brooks over-
flowing after a day of drunken rain, when the woodlands
were adrip with jewels, and as an angry sunset blazed
to light the horizon in its setting the land seemed
aflame. That was a lovely evening, the air so clean
and the vision so clear that a whisper in the silence
sounded like a shout. How easy it is to do these things
with the aid of a bicycle ?

‘me, and beyond
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Sartorial Matters
SOON, too soon, we shall

;ant  gloves and a
jerscy, heavier stockings
and %igger shoes. 1 hate to
think of this seemingly

over-dressing while the days
are still comfortable, even
if the evenings are chilly
and a light pair of gloves are
desirable : but those colder
days come, and there’s
nothing like being in
readiness to meet them. I’'m
afraid most of us have no
coupons to Javish ‘on the
extras that make for cycling
comfort in wintertime, so
we must make the best of
the raiment we possess. 1
have a pair of pre-war skin
gloves which are the warmest
protection [ have ever
owned. They were a present
given to me many Christ-
mases ago, and I was told
at the time the rather coarse
fur was horse skin. Well,
good luck to the spirit” of
the horse that grew this skin
for it has kept me warm
for more than seven years.
‘The palms of those gloves
are now a series of patches
and only enough of the
‘original material is left to
hold them together, but
even °so they keep the
cold wind out and give comfort tomy grip. Cold feet
are my main trouble in chilly weather, and though I
have never been able to completely cure this disability,
I can and do reduce the frigidity by using oversize
shoes with cork soles, and sometimes when the weather

“is really Arctic 1 supplement this foot gear with spats,

dark grey ones made by my friend, Sydney Vanheems,
the clerical outfitter, so that from fect to knees I some-
times wear the appearance, if not the distinction, (_)f a
hishop, but any such likeness ceases at a higher elevation.
Of jerseys, I still have a couple which are just respectable
and they must do their job until coupons cease from
worrying- and wool is of the best. As a fact it is
remarkable the things we can do without if we try, and
still keep ourselves warm and at least semi-respectable.

The Quiet Rain

UNDAY"- morning came and with it rain, quiet,
sober rain, without any spite, and the
dripped and the hedgerows were full of moisture.
It was warm enough to loiter, and I did that very thing
for some twenty miles along our Midland lanes; but
not before I had settled an argument with my folk
who thought I was a trifle mad to go riding when there
existed no other reason than exercise. They still
fail to understand, after all these years, that cych.ng
exercise is good for me; nor is it the only attractive
thing to attain and observe on a dull day. I went by
a scries of lakes usually
the year with ardent anglers, but now only peopled
with™ the quiet rain breaking the reflections. of the
surrounding trees, and or through a park where,
but a few short weeks ago,
radar was installed and has
left its mark of desolation;
which only the passage of
time will repair. Under a
bank I sat in a dry spot and
smoked with the grey view
of the Alne Valley below
b the few
cattle within sight and an
occasional milk lorry on its
way to or, from town, the
whole countryside seemed
deserted. Now I do not
know how you who read feel
when you are out on such
a little excursion as this,
but I always have the vague
impression that the land of
my birth is more mine in
such circumstances than at
any other period. It is a
mood of quiet contentment,
something that no one can
give you, you must discover
it for yourself, and the road
to it is by the silent passage
of a bicycle at a time when
other people seem to think
the country is not worth
while. It always is.
Eleven Millions
A KIND of Gallup Poll
has been taken in order
to assess the number of
cyclis;s in Great Britain,
and the rather astonishing
figure of 11,000,000 is the
result. I say astonishing be-
cause, while I have claimed
and felt justified in the
round figure of ten millions
many people, including g
leading members of the *
industry, thought  that
number was an exaggeration.

Jncrease of subscription ?

_remedy, an increase in subscription rates.

trees’

opulated at this season of:

But if we réally need to know a more exact figure, of
the cycling population—or the private motoring
population—it y needs ari extra line or so on the
next census paper, and that document is certainly over-
due. The whole document as published by the War-
time Social Survey people is very illuminating, and
deserves the close study of people who are interested
in_the sport, pastime, utiliturianism or business of
cycling, for it gives a focus of the uses of the nimble
mount that in my opinion can be greatly expanded by
the co-operative methods which the industry could
casily apply if they possess any faith in the possibility
of such expansion. For outside the purely technical
press, cycling as a means of enjoying leisure time as well
as filling a cheap travel need, has been badly neglected
the last thirty years. Practised riders know how good it
is, but the utilitarian and the non-riders are for the
main part out of touch with these sections of the public.
When one does hold forth on the virtues of the pastime
to the uninitiated, listeners either think one is a sheer
fanatic, or quote that old jibe of the unfit and ill-
mounted that * cycling is hard work.” It is no use
telling people that is untrue, you must prove it if you
are to convert -them to a simple and happy way of life ;
and 1 for one believe that can be done if the industry
has sufficient faith in the article it makes and sells.

The Cheap Line
I THINK one of the most remarkable things in
connection with organised cycling is the fact that
subscriptions have not been increased in the majority
of cases. Hence we have cycling organisations and clubs
functioning on much the same annual payment a3
was the case in 1939. Can this service still go on without
Everything I buy, whether
it is necessitous or otherwise, has advanced anything
from a third as much as pre-war up to twice the amount,
and I'm beginning to wonder how ‘the clubs are going
to ‘meet the racket of increased costs. Where salaried
people are cmployed remunerations have advanced
considerably and there is little doubt but that increased
services to members will be expected, once things settle
down, and that again will mean more staff and an added
cost to the charges of efficiency and upkeep. It is a
problem with which many executives are faced, and
with the present and the f;kely shortage of labour for
some time to come, will need probably the only possible
And what
applies to the bigger organisations is equally a problem
for the local clubs. Naturally we all hope the drastic
action of an increasc in subscription will not be
necessary, but for the life of me 1 fail to see how a
steady mising cost of administration -is going to be met.
1 well remember when the .C. subscription was
raised from 6s. to 108. a year, people prophesied that
was the beginning of the end and that the end would
not be far off. Yert after that decision was made and
carried into effect, the membership roll increased to
the highest point it had achieved since the boom days
of the middle nineties ; so you see even a big advance
of 4s. per annum will not stifle a nceded service to the
cyclist, always provided such service is efficiently
run and maintained. I mention this matter not with the
purpose of boosting the big club, but rather to peint
out to the new generation who hold responsible positions
in local cyeling circles, that if the increase is justified
by service, there is little need to fear its consequences.
Enthusiasm, rightly directed, is the main item.of good will
in_most organisations, and if this is there then money
will not be lacking, but if it wilts under the touch of
time or divides its interests, theh no amount of money
will pave the way to success.

(:_H;PPinq _Cadeer\—
il Cloucestershire
Lo ke ﬁ)tf Aimshouses 1ud the Church.
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“After what I saw ‘out there’—

no other tyre

will really satisfy

,

- me now’

Firestone
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New ideas in design and construction giving
extra lightness, easier running and rigidity are
outstanding features of the New Dayton
Tourist Models which promise to be the
sensation of the cycling world.

Look out for future announcements.

PARK ROYAL
LONDON

DAYTON CYCLE CO. LTD., PARK ROYAL ROAD, NORTH ACTON, N.W.10

~.
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How Many Cyclists?

THERE has always been a great deal of
argument’ and controversy about the
number of cyclists in this country. When-
ever the claims of cyclists have been put
forward, and it has been desirable to give
figures of the number of people owning and
using cycles, wild guesses have been made,
and vasly differing estimates given, Has the
recent investigation of the Wartime Social
Survey clarified this matter? Have we at
Jong last got a reliable estimate ? It is hard
to say, but what is certain is that the Survey
revealed some most interesting things. For
instance, we find that no less than 27 per
cent. of the workers of this country reach
their place of labour by bicycle! The very
thorough investigation also revealed that 18
per cent. of the adult population use cycles
for pleasure. Investigators interviewed some
2,800 persons, and the information gleaned
cannot .but be helpful to the industry, and
it is to be hoped that the full story will be
publicised and the old figure of ten million
cyclists in the country either confirmed or
rectified.

Michaelmas Magic

I HAVE ever been fond of the season of
Michaelmas. It brings us many good

. things, and not the least is the glory of the

Michaelmas daisies . . . those good flowers
which seem to bloom well in any garden
and flourish in any soil. They are the blos-
som of the season, and for many years I
have had a fancy to wear one in my button-
hole on Michaelmas Day. Then there is
Michaelmas goose . .
goose is a better dish at this season than
at Christmas! And out in the lanes the
early morning rider may see the gossamer
webs of the spiders stretched from bush 10
bush . . . and there is a tang in the air
which only this mellow season can give.
Cycling . . . the “Handmaiden”
T often occurs to me how wonderfully the
bicycle assists one’s various interests and
hobbies. Lately I have done a good deal of
fishing, and it is the bicycle which has car-
ried me. and my impedimenta, to river and
L -

. and I always vow that_

pool. And when I go out, as I sometimes
de, on a butterfly-hunting expedition, it is
the faithful cycle which takes me to that
common where the Chalk-blues abound, and
where I also obtain my  specimens of the
Fritllaries. Is onme a keen photographer ?
Then the finest pictures are within reach if
one has a bike. Yes, there is no doubt about
it . . . the bike is the handmaiden of ali
sorts of interests and hobbies and pastimes—
its uulity is a thing to marvel at, and even
though one may love a cycle for its own sake,
there can be no denying that as an article
of utility it stands supreme and unchallenged.

There are More Cycle Pumps
OT so long ago there was an acute
shortage of cycle pumps, and many a
rider had a good alibi when tackled about that
ever-green question of tyre inflation! But
I gather that the situation is now much
easier, and it is getting comparatively easy
to buy a pump at the local cycle-dealer’s.
And what a good investment a pump is!
Those few strokes with the pump may
mean extra miles. Nothing robs the
cyclist of mileage so much as the habitual
under-inflation. “ Pump ’em up hard ” is
a slogan which pays good dividends, and
apart from the extra mileage there can
be no question that riding is more com-
fortable when tyres are well inflated than
when they are flabby . . . despite the
widespread belief to the contrary!

The Rolling English Road

AFTER six years of war, when our
roads have been called upon to
carry truly enormous loads, and when ¢
repair work has necessarily had to be
largely suspended, I have come to the
conclusion that our roads have stood the
strain amazingly well. Bearing in mind
rides through various counties, on main
and secondary roads, and on lanes and
byways, I find myself willing to pay
tribute to the makers of our roads . . .
they built well, and whilst, of course, one
knows that much repair work is now
necessary, there can be no doubt that
the good old English road has “ taken it ”
well. When I think of the convoys of
giant lorries which have rolled along our
highways, when I remember the tank-
transporters of the war years, when I
remember that in pre-war days repair
work went on all the time . . . then I
feel like saluting the makers of our roads

-

. and I trust that I am not alone among
cyclists in this feeling!

Wiltshire Ways

IT is strange how certain of our English

counties seem to be unknown territories
to the average cyclist. In talks in little inns,
in wayside cafés, I have discussed the scenic
merits of all our shires . . . and heard the
expected eulogies about Devon and- Sussex
and Warwickshire and Surrey. But I have
rarely heard much about Wiltshire . . . and
on asking a cyclist recently what he knew
of that county, he remarked that he liked,
Wiltshire bacon, and dimly remembered
gazing in awe at Stonehenge! But I told
him that Wiltshire had much more to offer
than a tasty breakfast and the awesome
memorials of the dim past. . . . I told him
of Salisbury, with its graceful cathedral built
in one harmonious design ; I recalled my own
memories of Devizes, where, in front of the
Bear Hotel, there is the strange * Liar’s
Cross ”—erected on account of the prevarica-
tion of a certain market-womar named Ruth
Pierce who is reputed to have told a lie,
called upon God as her witness, and been
immediately struck dead! 1 told my fellow-
rider of the curious White Horses, cut in
the turf of the immemorial Wiltshire hiil-
sides . . . the famous “ Bratton ” horse, some
180ft. in length, and of the one at Cherhill;
which is reckoned to be visible 30 miles
away. And I interested this rider who so
summarily dismissed Wiltshire by telling
him of the glories of Savernake Forest—that
glorious woodland which ever gladdens the
heart of the man who loves trees.

Get Ready for the Winter

AT this time of the year the wise cyclist
gives his mount a thorough overhaul

. attending to all those little items which
make for good riding and freedom from
wouble. The all-the-year-round rider, par-
ticularly, should now see to it that every-
thing is in order . . . for winter riding finds

out the weak spots, and it is annoying to
be held up when a gale is blowing or the
roads are muddy;, and the rain pelts down!

The beautiful ruins ot

Valle Crucis
Abbey
near Llangolten .. N
"-'g N. Wales . T

Y
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Notes of a Highwayman
By Leonard Ellis

Britain’s Touring Grozfnds (13)

FOR some Teason South Walcs has not achieved the
same pularity as North Wales as a touring
ground, amr(i suppose that the reason is not far to seek.
The tremendous area of coal-mining activity to the north
of Cardiff and Swansea acts as a deterrent to many
cychsts, and it must be admitted that mdustry has
left its mark very heavily on these parts. It is true, how-
ever, that much of this can be. avoided, and torthose
who ‘try and succeed there is ample reward. It is
perhaps true to say that South Wales docs not possess
the scenic gems to be encountered in'the north ; the
mountains are not so spectacular, the lakes are not so
fine, but in the same breath let us admit that the country
is not so overrun. There is often a great sol.lce in the
tack of popularity. The mountain scenery in South
Wales can almost be suitnmed up in the words Black
Mountain and Brecon Beacons, and here there is no
lack of beauty. The little town of Brecon makes a
good centre and the ascent of the Beacons trom here
is a favourite jaunt. There
arc five major puks, the
highest, Pen-y-I'anz, being

2,907ft. This is only 20ft.
Icss than Cagder Idris, one
of the northern giants.

Highlands of South
Wales

ROM the summit of the

- Beacons  there = are
extensive views extending
to the Black Mountains
and away to the anlol
Channel, if visibility is
good. Brecon Cathedral
ranks next to St. David’s
among the larger churches
of Wales. The Black
Mountains lie to the south
of Hay, another, charming
centre, and embrace
several peaks in the region
of 2,500ft. It is’possible
that the South Wales coast
Iine will hold its own with

The rocky coastline
of the Gower.

anything that the North can show, and for sheer grandeur
there is nothing to equal the awesinspiring crags of the
wer Peninsular. ’lhls latter is indeed the gem of

gemsand is in llselfa perfeck touring-ground,

although small. It is somewhat difficult to
approach as Swansea lies athwart the only
road, but with care the worst parts can be.
a\onded The Gower provides an amazing
variety of scenery, from moorland to sand
dunes, from rocky coast to pastoral mecadows.

For Pass-stormers

TO the hardy  rough-stuff-merchant *’

the centre of -South Wales acts as a
magnet, as there are dozens of miles of really
adventurous travel among the mountain
tracks. It was many yeats ago that I essayed
onc of these trips, but, failed to realise the
amount of time that could be expended in
carrying the bicycle through fords and over
boulders. It was tea-time when we decided
to forsake the main Yoad near Llanwrtyd
\V:(:lls and struck north-westward for

Abergwesyn. So far, so good, but here the road petered
out,. and for the next 15 miles we plodded and flound-
ercd along the banks of the River Towy going south\\ ard.

December, 1945

In Glyn Tarell, Byecon Beacons.

Eleven ¢'clock struck as tired and hungry we entered the
village of Cilycwm, where we failed to obtain shelter or
food.- A little beyond the village we were just on the point
of making our beds in a pine spinney when a policeman
took us in tow, and walked with us to Llandovery.
One o’clock tolled from the churches as we came into
the town "and even he realised the hopelessness of
finding us any accommodation. le was a good sort,
and after extracting a promise from us not to smoke
and asking us to forget that we had ever seen him, he
tound us a nice little haystack, and wished us goodbyve.
It was a glorious trip, but would ha\'e been better with
a supply .of iron rations. There is plenty of scope
ir South Wales. Castles by the dozen; miles of
lovely coastline and plenty of interesting towns for the
average tourist, and the whole inland country for the
fire-eater,

My Point of View : By “Wayfarer "

Oversight
A 'RE(,ENI‘ letter in The Times about !‘ London

Traffic.” sugyestinig severe restrictions as regards
the presence of private and other motor-vehicles in
certain  districts of the Metropolis, was curiously
lacking in one respect. The writer made no mention
of bicycles. He might very well have demanded the
complete exclusion of cyclists from London.

Time Dawdles On

ONF. evening, some I0 vears ago, a friend and I
went for a ride, in the course of our journey
pausing at a little country post-office in order to buy
chocolate. I was much struck by the internal appearance
of that cstablishment, where, in addition to selling
stamps and postal orders and things, on behalf of
H.M. Postmaster-General, a trade of sorts was done
in. cattle medicine, buckets, soap, aspirin tablets,
sheets of corrugated iron, packets of note- aper,
bottles of castor oil, clothes lines, and many other things,

I often thought ‘of that tiny shop, with its variegated
trade, so reminiscent of the places at which 1 used to
spend my fugitive pennies more than 6o years ago.
I was never quite sure of its location, however. And,
lo and bn.holg! a short time ago, when I was off on a
week-end jaunt, I re-visited it, finding it quite unchanged
except, perhups, that stocks were scantier. There was
the step-down on to the tiled floor; there was the
hanging puraffin lamp, ready to function on the fall
of darkness; there were the post-office scales (what
a story thev could tell 1) ; there wcre the bottled

sweets, with a piece of stick for stirring 'em up ; there -

was the cheerful soul behind the counter, prepared
to sell you a dog licence, or a packet of hairpins, or a tin
of sardines. The whole place was unchangcd changeless
—like the shops of my childhood. * lee marches
on,” says the B.B.C. Tlme dawdles on,” say 1.

'Tlle Final Hour . )

ON the first Sqnday in October it came as something
of a shocl( to discover that ** mterfercnce with
the clock” ‘meant the lighting of one’s lamps
immediately aftcr tea, that.pushing back of rimc-thus

involving 1} hours’ additional consumption of the
mcdium one uses for obeying the law. Personally,
1.did not, and do not, mind. Having always had 2
pa\smn for cycling in the dark, I welcome the greater
opportunities which will now fall on me, thanks to the
revived operation of the Summer Time Act, 1925.
1 have already brought my *‘ fleet * of gas-lamps into
operation, and 1 look forward to sitting behind the
solid white glare they provide, unconcerned with the
blackness of the njght—nay, “in full appreciation - of
that sable quality. The .blacker the mgg the better.
The only snag I see in this return to pre-war normality
is that the day is coming when we shall have to light-up
before tea on our Saturday or-Sunday (or other half—day)
jaunts. To meet this position—and to avoid * wetting
the carbide ”’ prematurelv—I shall (as usual) provide
myself with an clectric battery lamp, which (presuming
good behaviour!) serves the purpose admirably.
Nevertheless, it is rather a solemn thought as regards
the final hour ‘which *“ daylight saving ’ kgave us during
the war (in the winter, I mean), that * we’ve had it.”

Curious Experience

ON the last Saturday in September I had rather a
7 curious cxperience in connection with fea,
The housc to which I went, about 20 miles from
“home, yielded no reply to my summons, and I trans-
ferred my custom to an adjacent bungalow advertising
teas. The front door was open and I could hear
somebody moving about. Almost pulling the bell out
by its roots availed nothing : neither did shouting ‘and
banging on the door. At last the woman-of-the-house
happened to come into the entrance-hall and saw me.
She turned out to be ds deaf as a post, but, reading the
question on my lips, she admitted me, providing

.qQuite a nice tea, though the wet part did not run to

. more than two cups.

‘When it come to paying, she said : '* Half-a-crown,”
and I nearly collapsed Handing over the mo'hey,
I expressed the view that the’ charge was extortionate,
‘wheréupon she said: " If you want any information,
speak to my husband: he's in the kltchen” :So
stiraightway to the kltchen I went and said my piece 10
the man, who was also deaf, but only shghtly He
replied ¢+ ¢ But yousve' had some ‘of our rations.”

. living—unfortunately,

When I asked what that had to do with the matter, he
changed his’ ground and suggested that |t was not
easy to get téas nowadays. , yes it is,” 1 retorted
*“ I'm out every Saturdav and Sundwy, and I experience
no dlfﬁculty Anvhow,” I added, * that's beside the
point,” Again he cham.zed his ground and said that
they didn't want to supply teas. * Then why the
blazes don’t you take in your notice ? "’ I remarked.

At this point the woman came into the kitchen to
see if any casualties had occurred, and the husband
bellowed into her car the information that I considered
the charge was too much. Her response was as curious
as it was futile: *““1 don’t get around much and don't
know what I should charge.” Having reiterated my view
‘that.1s. 6d. was the top price nowadays, the husband
again did the bellowmg act: * Give the gentleman a
shilling and let him go.”” Then to me: * Don’t come
here again.”” My assurance that a visit from me was
never likely to recur,.and that I would take steps to
ensure that none of my friends came for tea, infuriated
him. He shouted Get out. T’ll open the door for
you . .. Oh!it’s open.” (Anti-climax!) So we parted,
not e\uctly the best of friends, and I repeated that this
really ivas my first and last .visit. 1 object to being
overchargcd I also dnsh)\e being undercharged

_believing that * the labourer is worthy of his hire.”

Colleague Urry

A -FEW months ago, when I was compelled to spend

a few days in hospital, one of my visitors was
none other than Frank Urry, well known to readers of
this periodical. As usual, F.J.U. was looking the very

icture of health, and it struck me that he was a magni-

cent advertisement for our pastime, in which he has
revelled for almost as many years as 1. He has a penchant
for hohdays. and his bronzed appearance may give rise
to the misconception that he spends all his time out-of-
doors, as he would like to do. He has to work for his
as. he . would say!—but -he
achieves 14 miles a day to and from the grindstone,
while he is out on a bicycle most week-ends. Frank and
I live about seven miles, apart—and seldom meet !
Having been visited by him m January, 1 did not see
him agam -until September, when we encountered one
another in the country, he returning home to dinner,
his bicycle laden \u(h rabbits (one of which,- with
characteristic generosity, he oﬂ"ered to, me), eggs, and
things, and I working out a *‘ short cut * to an appoint-
ment with a knife and fork at Henley-in-Arden. Yes !
F.J.U.’s appearance constitutes cloqucnl testlmony to
the valu€ of cycling-as a ** health resort,
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