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A CUP FOR
DRAWING BOARDS

4(- per dozen
sub, plus

Purchase Tax

People are amazed when they learn of the variety of
CLIPS we make - steel clips, bronze clips, stainless
clips, big clips, small clips . . . clips in every
conceivable shape and pattern . . . clips for every
possible use.

We can make to print or specification or our Research
Department can design a clip for that particular job
of yours.

Over 92 years of clip -making is at your disposal.

HERBERT TERRY & SONS LTD. REDDITCH
s'S-4S

London, Birmingham, Manchester.,
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Three-of over FIFTY!
* We now offer from stock in Northampton, London and Manchester a range
of over Fifty SHIPS' FITTINGS, in two sizes (118in. scale and 3116in. scale).
These fittings are beautifully finished and nickel plated and ready for easy
assembly.
THE MARINE MOTOR for motor -boats up to I metre works on dry
battery or accumulator 6-8 volts, weight IS ozs. Price 3716.
SCALE MODEL STANCHIONS in hard brass, unequalled for accuracy
and strength-scale 118in. to 1ft.

For prices and particulars of these and other models now available, write
now for List (SF/I2), price I -.
Write also for (MY112), price 6d. How to Sail Your Model Yacht.
(L112), price 6d. Stock List of Model Supplies.
Please quote our reference for each booklet.

BASSETT-LOWKE LTD.
NORTHAMPTON

* London Showrooms : 112, High Holborn, W.C.2.
Manchester: 28, Corporation Street.

* You are invited to visit our London Showrooms where our staff is at your service.

Woodbrook

How fortunatefortunate that you can bestow,
at such low cost, a present of such
high intrinsic and lasting value as a

Smiths Clock. This happy fact is

solving the ' gift problem ' every-
where today. Obtainable from your
local Smiths Stockists.

911111S CLOCKS
'S E C T R I C' AND HANDWOUND

SCM 1241

THE fa " "TEN- PRECISION
SAW TABLE

FOR CROSSCUTTING, RIPPING,
GROOVING, MITREING,
BEVELLING, ETC.

" THE MACHINE FOR THE CRAFTSMAN "
Takes 10in. saw spindle. Runs' in heavy ball bearings. Parallel rise and fall table
with rack feed and canting table for bevelling, etc. Right- and left-hand mitre
and fence slides. Officially approved saw guards. Long ripping fence with fine

adjustment. Calibrated mitre fence.
SIZE OF TABLE I8in. x I9in.

SUPPLIED AS A BENCH MODEL AS ILLUSTRATED OR FULLY MOTORISED
ON STAND WITH ADJUSTABLE MOTOR BASE.

MOTOR SUPPLIED IN SINGLE, 3 PHASE AND D.C. SUPPLY.
Illustrated Leaflet and full details FREE on application.

S. TYZACK & SON, MACHINERYT)1- :PM A L ISTS
341-345 OLD STREET, LONDON, E.C.1
Telephone: Clerkenwell 4004-5-6

JOHNSONS OF HENDON ARE AGAIN ABLE TO OFFER A
RANGE OF PHOTOGRAPHIC CHEMICALS IN SMALL AND
HANDY PACKAGES UNDER THE BRAND NAME OF

* The most
popular pactum
package is M -Qdeveloper
(Metol - Qui nol)
containing all
thz chemicals
required to
make 10 oz. of
solution for dish
development.
This M -Q pac-
cum will also
make 16 07. of
solution for
using in a tank.

JOHNSON

PACTUMS

OVilt

T,c9l1i111d

-pctoe' qlt ours.

JOHNSON PACTUMS are exceptionally
useful for those amateur photographers
who like to make up small quantities of
solution at a time. Toners, Intensifiers
and Reducers are only needed occasionally
and to have the chemicals at hand in
this convenient form saves time and
trouble. Get a few PACTUMS of. each
kind and keep them ready in your dark

room.

The following packings ore available.
*M -Q DEVELOPER (Metol-Quinol)
COPPER INTENSIFIER for 8 oz.
REDUCER sufficient for 8 oz.
BLUE TONER for making 10 oz.
SEPIA TONER to make up 8 oz.
GREEN TONER for making 10 oz.

Ask your Dealer for Scales Brand Pactums.

& SONS, MANUFACTURING CHEMISTS, LTD.,
HENDON, LONDON, N.W.4. ESTABLISHED 1743.



146 NEWNES PRACTICAL MECHANICS February, 1948

I.C.S. TRAINED MEN
are in Greater Demand
than Ever-Maximum production
depends on high technical skill, such
as that acquired by I.C.S. Students

TENS OF THOUSANDS MORE
TRAINED MEN ARE URGENTLY
NEEDED NOW-BUT THERE IS
NO WORTH -WHILE PLACE FOR

THE UNTRAINED
Ambitious men everywhere have succeeded through
I.C.S. Home -Study Courses. So also can you.

The man with an I.C.S. Training in any one of the subjects
listed below knows it thoroughly, completely, practically.
And he knows how to apply it in his everyday work.

Accountancy
Advertising
Aeronautical

Engineering
Air and Vacuum

Brakes
Air -Conditioning
Architecture
Architectural Drawing
Auditing
Boiler Engineering
Book-keeping
Building Construction
Building Specifications
Business Training
Business Management
Carpentry
Chemical Engineering
Chemistry, I. & 0.
Civil Engineering
Clerk cif Works
Coal Mining
Colliery Examiner's
Colliery Overman's
Commercial Art
Concrete Engineering
Cotton Manufacturing

Diesel Engines
Draughtsmanship

(State which branch)
Drawing Office Practice
Electrical Engineering
Electric Power, Light-

ing, Transmission,
Traction

Eng. Shop Practice
Fire Engineering
Free -Lance Journalism
Fuel Technology
Heating and Ventilation
Hydraulic Engineering
Hydro -Electric
Illumination Eng.
Industrial Management
Internal Comb. Eng.
Joinery
Lettering
Machine Designing
Machine -Tool Work
Marine Engineers
Mechanical Drawing
Me chanicalEngineering
Mine Surveying
Mining Engineering

Motor Engineering
Motor Mechanic
Motor Vehicle Elec.
Municipal Eng.
Plastics
Plumbing
Quantity Surveying
Radio Engineering
Radio Service Eng.
Refrigeration
Sales Management
Salesmanship
Sanitary and Domestic

Engineering
Sheet -Metal Work
Short -Story Writing
Steam Engineering
Structural Steelwork
Surveying

(State which branch)
Telegraph Engineering
Textile Designing
Welding, Gas and Elec.
Woodworking
Woollen and Worsted

Manufacturing
Works Engineering

And most of the Technical. Professional, Commercial and Civil Service
Exams. ; also C.I.I. Elements of Nat. Insurance.

(I.C.S. students preparing for Examinations are coacned tilt successful)

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

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

Use this Coupon

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

Please send me particulars of your Courses in

Name Age
"(USE BLOCK LETTERS)

Address

Addresses for Overseas Readers
Australia : 140, Elizabeth Street, Sydney.
Egypt : 40, Sharia Malika Farida, Cairo.
India : Lakshmi Bldgs., Sir Phcrozsha .Mehta Rd., Fort,

Bombay.
New Zealand : 182, Wakefield Street, Wellington. '

South Africa : 45, Shortmarket Street, Cape Town:

ICS

Tools YOU Should have
The "AEROMATIC"
Soldering & Brazing Torch

A general purpose low pressure gas torch with high
pressure performance. Only needs connecting to any
ordinary gas tap. No maintenance, no ',adjustments, no

lighting back.

SIMPLE - FOOLPROOF - EFFICIENT

Sent complete, as illustrated,
on receipt of 3716d. with order.

The
Spray Gun

The ideal tool for all painting jobs from a
model to a car. Also for house painting,
distempering, etc. Connected to any standard
vacuum cleaner it will produce professional
results without mess, waste or effort.

" CRYSTAL "

The " Crystal "Spray Gun will be forwarded
by return, post free, on receipt of 75/ -
with order. N. B. Please state make and
type of cleaner when ordering. A special
connector, desirable with all and essential
with some cleaners, is available at 316 extra.

Dept. P.M.

TRADE
ENQUIRIES

INVITED

DOMESTIC SUPPLY COMPANY
341, REGENT'S PARK ROAD, LONDON, N.3
(Near Finchley Central Station) Tel: FINchley 5190

The famous S. G. Brown
Type " A " Headphones
give highest possible effi-
ciency ; this is attained by
the Adjustable Reed Move-
ment which replaces the
usual flat diaphragm.

Price 601- per pair

FROM YOUR LOCAL DEALER

Send for
Erochure ''P.M."

Phone : ACOrn 5021

CALL1N"

AMATEURS!

500 SIW STATIONS
In a letter recently received by us from Mr.

H. R. Lodge, of Worthing, Susiex, he says :-
" With further reference to the SIW

list of Stations heard on my ONE Valve
Receiver using your TYPE ' A ' Headphones, I
have pleasure in reporting that I have now

listed St000 SIW Stations mostly 40 and 20 metres
with a few on 10 metres, with 130 Territories
represented.

" Among the G Stations recorded were four
working on low power. Henley-on-Thames ONE
watt. Falmouth 3 watts, Lines 5 watts, and S. Wales
8 watts.

" Am now out for ten thousand ! But each addi-
tional thousand now is hard work ; but careful
listening with these sensitive headphones should
eventually secure the target.

" Yours sincerely,
H. R. Lodge."

HEADPHONES WHICH UPHOLD BRITISH PRESTIGE

VICTORIA ROAD,
NORTH ACTON, LONDON, W.3
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BRAND -NEW DESIGN
AFFORDS THESE
UNIQUE FEATURES
Can be used as a Hand or
Breast Drill.
Breast pad adjustable for length
and can be revolved for use on
knee, etc.
2 -speed easy -change totally en-
closed gear box.
Operating handle adjustable --
3 positions.
The whole job is beautifully engineered
and constructed-bearings are self -
oiling phosphor bronze. Ball race takes
drilling pressure. See It at your local
toolshop or write for illustrated leaflet.

OTHER LEYTOOLS

PRECISION
HAND
DRILL

;in. dia.
capacity.

RATCHET
SPANNERS
(150 Stock

sizes).

Universally
Jointed

SOCKET
SPANNERS

18 Stock
sizes.

4 -BLADED
POCKET
SCREW-
DRIVER

ADJUSTABLE
BREAST PAD

\IWO-SPEED
GEAR BOX'

All Leytools are entirely ori-
ginal and patented designs.
Send for illustrated literature.

LEYTONSTONE
JIG & TOOL CO., LTD.
Leytool Works, High Road,

Leyton, London, E.10.
Telephone: Leytonstone 5022-3.

SPECIAL
HANDY CARTON

D

ENOUGH FOR
200 AVERAGE

JOINTS

You just
make it and
bake it-

tritX az&

NEW
MODELLING MATERIAL

MODEL railway buildings and platforms,
model ships and houses, animals and
many useful and permanent objects

can be made with Pyruma Plastic Cement.
You just "make it and bake it" to stone -
hardness, and afterwards, according to our
instructions, paint in natural colours, i.e:
with enamels, poster -paints, etc. Pyruma
is comparatively inexpensive, and is obtain-
able in tins from Ironmongers, Art Material
Dealers and Hobbies Shops. Sqnd Id.
stamp for illustrated instruction sheet on
Pyruma modelling to the address below.

I LFORD

Write : Dept. 4

" J. H SANKEY& S0111,1,11
4I

EST. 1 857 ESSEX

MULTICORE SOLDERS LTD MELLIER HOUSE, ALBEMARLE STREET, LONDON, W. I
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RADIO GEAR for ALL AMATEURS
COMMUNICATIONS RECEIVERS. International Electronics, 7 -valve, 3 wave-
band, covering 16-400 metres. Latest Brimar single -ended valves, variable BFO,
Stand-by switch, RF and LF gain. Self-contained speaker, giving excellent volume.
Fine signal-to-noise ratio. A.C. mains 190-260y. Guaranteed 12 months. 34 gns.

ALL -DRY SUPERHET, covering 6-9 mcls., 465 kcls. IF, Mazda valves, 2 speed
tuning, complete with 'phones and batteries. 6 gns. " P " coils, 13-2,000 m., 61 -

per pair extra.
TRANSMITTERS. 60 watt Multi Band by " International Electronics," covering the
range 1.5-60 mcls. on internal coil unit. TTI I osc. 807PA. Aerial Coupling Circuit.
Two SI30 stabilisers. Metering and crystal socket on front panel. Steel case. Precision
built. A.C. mains, I90 -260v. Stand-by Switching. PA anode works at 700v. H.T.
30 gns.
25 watt, with built-in Modulator. 30 gns.
20 watt, miniature, with built-in coil unit, covering 14 mcls. to 500 kcls. A.C. mains.
12 gns.
18 watt, miniature, 3.5-7 mcls. A.C. mains. £811010.

VALVES. EF50, SP4I, 51-. EB34, 419. EA50 and holder, 513. SU4G, U52, U17, 6L6G,
1813. 807, 251, 9002, 9003, IT4, 154, IRS, 954 acorn, 141-. 446A lighthouse, 5916. STC
Grounded Grid, 5216. EK32, EF39, EF37, EF36, 6K7, 12K7, 35L6, 6SH7, 6AC7, 12110.
615, EBC33, 716. Klystron 10 cm. 4v., with holder, 3916. All scarce British and American
types in stock, 6C4, 6AG5, 15/-. Frequenctite Holders, British, 5-, 7 -pin, EF50 B8G, 113.
EF50 Ceramic, 119.

MAGAZINES AND MANUALS. We stock all Periodicals and Manuals, including :
Television Construction, Electrostatic... 316

Short-wave Handbook . 21 -

Cathode Ray Oscilloscope ... 21 -

Amateur Transmitters Construction ... 216

USW Handbook ... 2:6

Short-wave Station List ... It -

Valve Equivalents, Service and Commercial ... 216

Oscillograph in Industry 181-

Puckle Time Bases 161-

American Radio Manual ... 281-

Great Circle Map 319

SPEAKERS ! SPECIAL OFFER ! Bin. P.M. speakers, normally priced 2716. 1916.
5in. P.M. high sensitivity, normally priced 251-. Our price this month 151,

Brand New. Fully Guaranteed.
Post Orders, Cash with Order. Carriage extra.

ADAMS RADIO Dept. P.M., ELECTRON HOUSE,
655, Fulham Road, London, S.W.6.

'Phone and Telegrams : RENown 4178. Buses I I, 14, 28, 91, 96. Tube Stn.: Walham
Green.

COMPTON DPF EP AL EI IC4TTR I CSPRAY DPRLIAV

FOR USE WITH FLAT OIL PAINT, SYNTHETIC
AND DISTEMPERS. IS THE IDEAL PORTABLE
OUTFIT FOR PAINTING CONTRACTORS,
FACTORY WORK, Etc.
PRICE COMPLETE AND READY FOR USE £35
COMPTON MARK II II AND MARK
IV SPRAY GUNS PRICES FROM £2  I.  6

ALSO HAND -OPERATED OUTFITS
AS ILLUSTRATED BELOW

CLEANING OF GUN
UNNECESSARY ON
INTERMITTENT
WORK

FROM ALL
USUAL
TRADE

CHANNELS
OR DIRECT

READY FOR USE

INCLUDES:

PRESSURE

GAUGE

8ft. HOSE
AND

Mk.11.HGUN
WITH SPECIAL JET

HANDLES
CELLULOSE

SYNTHETIC AND
OTHER

FINISHES

LEAFLET ON APPLICATION :

DAWSON
McDONALD &DAWSON

COMPTON WORKS, ASHBOURNE, DERBYS.

COMPTON
QUALITY
ENSURES
TROUBLE

FREE
WORKING

TWELVE
MONTHS'

GUARANTEE
GIVEN

ENQUIRIES
FROM

OVERSEAS
BUYERS

ARE
ESPECIALLY

INVITED

RIGHT
IN
THEORY

. meaws V6Wr/it e

Theoretical Knowledge and Practical
Knowledge you must have if you are
to "make the grade" as a qualified
technician. Through the medium of
special postal courses, the Pitman
College of Technology can provide
you with the right theoretical training
which will not only materially assist
your progress on the practical side, but
will enable you to qualify more easily
for a well -paid technical post when
your apprenticeship is completed.

Elementary
Engineering Course:-
Workshop Calculations
Workshop Training
Engineering Science
(Mechanical & ElectrIcal)
Engineering Drawing
Mechanics

Single Subject
Courses include:-
Wireless Engineering
Motor Engineering
Diesel Engines
Plastics
RadioCommunicatien
Elements of

General Science
StructuralEngineering

Heotricity&Magnetism Elements of Quantity
Heat, Light & Sound Surveying

Write at once for free prospectus to:

PITMAN'
COLLEGE 01 . TECHNOLOGY

177 SOUTHAMPTON ROW, W.C.I
Principal: H.R. Light,B.Sc.(Lond.),F.C.LS.

PT'
mthaarami .-711.61 uiumuirdMEM ,..favarth
11111MWERMITATIMENVIEMOI

41 NG
LADE RUL

DR
INfT r,JM ENT

SueciaCit[ed

Manufacturers of

DRAWING and
SURVEYING

INSTRUMENTS

SLIDE RULES

DRAWING MATERIALS

DRAWING OFFICE
STATIONERY

A. Ti -F0 RN TO N LTD
.977,vuu.t Speciaic.§&

41 GAR..T/IDE IT. MANCiiff TER. 3.

T56"

Plaitsfor a model of
the four -masted barque
" A nearnALD RUSSELL.''
This magnificent set of plans
consists of 6 sheets, 2.21" x 35"
accurate down to minutest details
and fully annotated with carefully
planned building instructions. The
ship herself is one of the most
famous of the last survivors of the
age of sail, a creature of strength,
beauty, speed and withal cargo
carrying capacity. (Hull 9/6length 3oins., mast height
2Oins.) POST 6d.
*Also Edward Bowness' book
"Modelling the Archibald Russell."
Published by Percival Marshall,
Ltd., this makes an ideal corn-
panion to the set of plans which
we offer, so we are carry- Prn
ing good stocks to go with CP/
the plans. POST 6d.

Plans for a miniature
" MAYFLOWER" (Length 7")
This is our latest addition to the
series of miniature galleons which
has had the honour of being'filmed
and televised. These perfect little
ships include " Golden Hind,"
" Santa Maria," and 2/6" Royal Stuart Yacht."

POST 3d.

MAGAZINE rt LIST No. 4.
Nearly 450 plans, plan books, kits
and accessories listed, with many
new items. Articles by leading
authorities in every / POST
branch of model making.11 mFREE.

Modeleraft Ltd.,
7I(L), Grosvenor Road,

London, S.W.1.
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SIR WM. BURNETT Z. CO, (CHEMICALS) LTD,
GREAT WEST ROAD, ISLEWORTH, MIDDLESEX
BELFAST TORONTO MELBOURNE
JOHANNESBURG WELLINGTON N.Z.

BARGAINS
in Ex -Government

Stocks
TR 'PODS, aft. high when
erected. Fitted brass thread
and cap. web sling for carry-
ing. In wood or metal.
Su(table for Surveyors. pro-
jectors, cameras, dis-

14A/6play purposes, etc.

R1155 COMMUNICATION
RECEIVERS £1 5-15-0(Ex-R.A.F.)

PRESSUR
GAUGE

reads 0-150 lbs.
Fitted good
length of cop-
per tubing. 716

PYR OM ETER
TYPE THER-

MOMETER
reads 0-100 te
Centigrade WV

4 -VALVE
SU PERIIET

Receiver for short
waves comp ete.

Guaranteed
perfect : needs
only batteries

& 'phones,

29/6
'Phones 9.- Pan

PORTABLE ELEC
THIC H EATER,
ideal

watts
for lofts, 37/6

50o

MULTIMETER, 17 ranges. AC/DC
volts, m/amps & ohms. New and Dv

perfect. m, I

ELECTRIC
PANEL

HEATERS.
Can be placed or
fixed anywhere.
900 watts 52/6

Carriage Paid (Dept. K

INSTRUMENT CO.,
Z14 Harrow Rd., London,

Smee's

Wherever solvents and cutting oils are in constant
use, there is danger of dermatitis - and in its train
come loss of output and lowered morale. Issue
Rozalex to each shift, and guard your workers against
a very real danger. Rozalex, the barrier -cream of
proved efficiency, is easy to apply, saves soap and
is Most economical.

ROZALEX
REG D BRAND

Rozalex Limited, 10 Norfolk Street, Manchester, 2

xfiaxxx:X,

No. I SET
COMPLETE

with
TOOL

and
EQUIPMENT

Spare Equipment obtainable from I'-.

FROM APPOINTED
DEALERS ONLY

If unable to obtain locally
write to sole Manufacturers

NEERO LTD., Sterling Corner, Boreham
Wood, Herts.

No. 2 SET

t4PEii*)("
8,

00001' E"

We are OFFICIAL STOCKISTS of
PERSPEX " and " CRINO-

THENE," carrying large stocks for
immediate delivery at CON-
TROLLED PRICES.

" PERSPEX " in Clear and Coloured,
in flat sheet from III6in to fin.

titickness.

Small Consumers, Hobbyists and

prototype Plastic Engineers, come to
us with your enquiries.

Send for Price List.

PLASTICS
(MCR.) LIMITED.
II, WHITWORTH ST.,

MANCHESTER. I.
Phones: Central 0272

and 1725
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PREPARE FOR COMPETITION -NOW!
As the Engineering Industry swings into its normal stride, the inevitable competition
for the secure and well -paid posts will return. It is the man who stands out from the
rest because he is technically trained who will be in the happy position of taking over
the more responsible, more secure, and better paid positions. " ENGINEERING
OPPORTUNITIES " will show you how to get 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 ELECTRICAL ENGINEERING GROUP
A.M.I.Mech.E. Mining Practice A.M.I.E.E. Electricity Supply
A.M.I.E.D. Estimating City & Guilds Electrical Meters
City & Guilds Foremanship General Electrical Eng. Electrical Design
General Mechanical Eng. Jig & Tool Design Alternating Currents Illumination
Diesel Engines Viewing & Inspection Power House Design Installations
.IDraughtsmanship & Tracing Welding Traction Telegraphy
Works Management Sheet Metal Work Mains Eng. Telephony
Press Tool Work Maintenance Eng. Mining Electrical Engineering
Pattern Making Metallurgy
Foundry Practice Refrigeration WIRELESS GROUP

COMMERCIAL ENGINEERING GROUP
A.M.I.P.E. Cost Accounts
Commercial Eng. Languages

CIVIL ENGINEERING GROUP
A.M.I.C.E.
Inst. Mun. Engineer
A.M.I.Struct.E.
M.R. San.l.
City & Guilds
Sanitary Inspector
Specification
Structural Design

Mining Surveying
Road Eng.
Hydraulics
Municipal Eng.
General Civil Eng.
Structural Eng.
Reinforced Concrete
Railway Eng.

SURVEYING AND BUILDING GROUP
A.R.I.B.A.
F.R.I.C.S.
A.M.I.H. & V.E.
L.I.O.B.
F.A.I.

Costing & Valuations
Heating & Ventilating
Clerk of Works
Surveying & Levelling
Building (all branches)

A.M.Brit.I.R.E.
C. & G. Telecommunications
General Wireless
Short-wave Wireless

Advanced Wireless
Radio Servicing
Television
Sound -film Projection Eng.

AUTOMOBILE ENGINEERING GROUP
A.M.I.M.I.
City & Guilds
Automobile Repairman

Course

General Automobile Eng.
Garage Management
Electrical Equipment
High Speed Diesels

AERONAUTICAL ENGINEERING GROUP
A.F.R.Ae.S. Aero Engines
R.A.F. (Maths.) Navigators' Licences
Pilots' Licences Aeroplane Design
A.R.B. Licences Meteorology

UNIVERSITY DEGREES
London Matriculation University Entrance
School Certificate Intermediate B.Sc.

* Our Diploma is accepted for Graduate ship of the Inst. of Engineering Draughtsmen and Designers.

WE DEFINITELY GUARANTEE
" NO PASS -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 future secure, and
describes many chances you are now missing. In your own interest we advise you to write for your
copy of this enlightening guide to well -paid posts NOW-FREE and without obligation.

BRITISH INSITIHE OF ENGINEERING TECHNOLOGY
410A, SHAKESPEARE HOUSE, 17, STRATFORD PLACE, LONDON, W.1

THE B.I.E.T. IS THE LEADING INSTITUTE OF ITS KIND IN THE WORLD
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SUBSCRIPTION RATES
(including postage)

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

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

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

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

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

expressly forbidden.

FAIR COMMENT

PRACTICAL
ECHAN I CS

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

Editor : F. J. CAMM

VOL. XV FEBRUARY, 1948 No. 172

BY THE EDITOR

About Time and Timepieces
THERE is a never-ending fascination about

clocks, watches, and other devices for
measuring the passage of time. These

go back to the very earliest days of which
man has record. The Chinese probably
invented the first form of clock, the Clepsydra,
or water -clock, consisting of a container filled
with water with a float. The water was
allowed to drip from a small orifice, and as the
float descended with the diminishing level of
the water, a cord wound round a rod and
attached to the top of the float caused a hand
to record the movement on a dial.

Many modern copies of the Clepsydra have
been made for demonstration purposes, and
they can be made to keep reasonably close
time. Sundials and graduated handles were
introduced by the Greeks from the Romans.

The earliest astronomers observed that the
earth took a year to make a revolution round
the sun, and one day to make one revolution
round its own axis.

Julius Cxsar was the first to attempt to
construct a calendar which would tally with
the sun's year, and he decided on a year,
divided into twelve months, or a year the
odd months having 31 days and the even 3o,
with the exception of February which was to
have 29, and 3o every fourth year. It is
common knowledge that the year consists of
365i days. The quarter of a day is ignored
excepting during Leap Year, when it is added
to the month of February. July took its name
from Cresar's christian name, the month
of Julius.

However, the Roman Emperor Augustus,
who was born in the eighth month, thought
that one of the months should be named after
him, so he borrowed February's 29th day and
added it to August, thus bringing February
to 28 days.

It was not until 1,50o years later that it was
discovered the Julian system resulted in a
loss of 11 mins. to secs. every year ; thus by
the year 1532 there was a deficit of t 1 days,
and to remedy this is days were dropped from
the year 1532 and a new calendar was
established which was lengthened by 5hrs.
49 mins. This calendar was introduced by
Pope Gregory XIII, and it is known as the
Gregorian Calendar. He decided that rather
than add the awkward figure of 5 hrs. 49 mins.
to the year, he would add an extra day every
300 years.

England followed this example, and on
September znd, 1752, there was a gap of xi
days, and people went to bed on September
2nd to awake on September 14th. It was in
1752 that January 1st was established as
New Year's Day.

It is a popular belief that Leap Year is every
year that is divisible by four, but the year 1900
was not a Leap Year, although the year 2000
will be.

Of course, by adding a day every fourth year
in the course of a century we have added
almost a day too much, and therefore the
century years which are divisible by too
are not Leap Years unless they are also
divisible by 400.

First Mechanical Clock
IT was not until the 14th century that theI first mechanical clock was constructed.
Although the name of
it is certain that it was until 1872 in the
tower of Dover Castle. It was probably made
in about 1395, and may be seen working in
the Science Museum, South Kensington. Its
construction is of great interest, because it
paves the way for the early watch escapement.
All of the clocks and watches until 175o were
fitted with an escapement similar to that used
in the Dover clock, and known as the Verge.

In it the balance -arm or foliot was not
fitted with a spring, but carried two heavy lead
blocks which swung through an angle of about
90 deg. under the action of the escape -wheel.

It was in 567o that Huygens adapted the
pendulum to the control of clocks. The
properties of the pendulum had been dis-
covered about 1620 by Galileo while com-
paring the swinging of a lamp pendulum with
the beating of his pulse during a service in
Pisa Cathedral. He discovered that isochron-
ism (or equal time periods) of a pendulum is
approximate only, and is only exact when the
arc remains constant. The Verge escapement,
the only one then known, demanded an arc of
at least 6o deg., and the timekeeping therefore
was not good.

Dr. Robert Hooke invented the anchor
escapement in 1675, and this made it possible
to use a pendulum which swung through a
small arc only and thus enabled greater
timekeeping accuracy to be obtained. It was
Hooke who also discovered the law relating
the action of forces with the deflection of
springs, and he also discovered the coupling
for shafts which are not' in line known as
Hooke's joint, or the universal joint.

The early clocks were invariably driven by
means of a weight, and it was the invention
of the mainspring by Peter Henlein of Nurem-
burg at the end of the 15th century that made
possible the construction of a watch. The
first watch escapements were of the Verge
type, and the amount of space occupied by
this escapement caused the watch to be almost
spherical in shape, which resulted in them

being called Nuremburg Eggs. They were
not accurate timekeepers.

There are plenty of specimens of Verge
escapement watches still in existence, and
they may be picked up quite cheaply. They
are, of course, beautifully made, but most
erratic and inaccurate timepieces.
The " Fusee "
In an effort to improve their timekeeping

by providing a constant torque, a device
known as the fusee was invented about 1525.
It is still used in some clocks to -day and in a
few pocket chionometers. In this device
the mainspring is contained in a cylindrical
drum or barrel on which is wound a length
of slender chain. The other end of the chain
is wound on a spiral drum, so contrived that
as the spring runs down and becomes weaker
the leverage on the axis of the spiral becomes
greater, thus giving a practically constant
torque throughout the range of the spring.
In many respects, however, it was found that
the fusee was a fallacy for accurate time-
keeping, which does not depend so much upon
an equal torque as upon the isochronism of
the escapement ; that is to say, when the watch
or clock is fully wound and the balance has
a greater arc of movement the time of each
arc should be exactly equal to the short arc
when the watch is nearly run down. It also
depends to some extent upon the compensa-
tion of the balance, to correct temperature
changes. When the temperature of a watch
is raised the hairspring lengthens, becomes
weaker and the watch tends to lose. To
correct this the balance is made bi-metallic,
and under the influence of heat tends to
become smaller in diameter. As it thus has
a smaller radius of gyration, it will tend to
go faster and so compensate for the weakness
of the hairspring.
Elinvar Hairsprings

To -day, in very high-class watches, elinvar
hairsprings are used. This metal has the
peculiar property of being practically un-
affected by heat.

It was Hooke who invented the hairspring
in x66o. It gives the balance a definite
period of oscillation. The first big improve-
ment in escapements, was made by George
Graham in 1725, with his cylinder escape-
ment. This is now practically obsolete, for
it still did not attain the perfection sought.
Mudge invented the detached lever escape -
merit, and with modifications this is the form
of escapement almost universally employed
to -day. A few chronometers are made with
detent escapements, in which a lever is not
used.-F. J. C.
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Developments in Magnetic
Sound Recording

A Meeting of the B.S.R.A.
Reported by DONALD W. ALDOUS, M.Inst.E.

AT a recent meeting of the British Sound
Recording Association in London,
Mr. P. T. Hobson (of Boosey &

Hawkes, Ltd.), delivered a lecture on
developments and present-day applications of
magnetic recording, with special reference toy
the wire system.

Dr. L. E. C. Hughes, president of the
B.S.R.A., was in the chair, and in his intro-
duction he made a brief reference to the
historical aspect of the subject. He men-
tioned that the principles of "magnetic
recording have been known for more than
40 years, as Valdemar Paulsen, the Danish
scientist, demonstrated his " Telegraphone "
at the Paris Exposition in 1900, and in the
same year Poulsen obtained U.S. Patent No.
661,6t9 for steel tape as a recording medium
or carrier. A model of the early Paulsen
wire recorder can be found in the Science
Museum, South Kensington.

Mr. Hobson, in his opening remarks,
explained that there was no important
advance in this method until the advent of
the thermionic valve amplifier and the pro-
duction of suitable steel tape. These.resulted
in the introduction of the Blattnerphone
(named after the late Ludwig Blattner) and
its improved successor, the Marconi-Stille
recorder, both using steel tape, the former

The Boosey & Hawkes studio model recorder, Type S.1,
is designed for high -quality music recording.

being first used in this country
by the B.B.C. in 193o.

The Magnetophon
In Germany an instrument

known as the Magnetophon was
developed and marketed by
A.E.G. of Berlin several years
before the war, primarily as a
dictating machine. During the
war intensive research produced
marked improvements in per-
formance, and the quality of re-
production now obtainable is of
a high order. The two prin-
cipal novel features are : (a) the
use of supersonic frequency
A.C. for biasing (i.e., pre -
magnetising) as well as for wip-
ing (i.e., erasing the signal), and
(2) the use as a recording med-
ium of a tape the magnetisable
layer of which consists of a dis-
persion of iron -oxide particles
in a plastic material (usually
acetyl -cellulose or polyvinyl -
chloride).

The difficulty that had, since
the beginning of the century,

impeded progress was the
view accepted by science of
the magnetisation process
itself. Research by the
Armour Research Founda-
tion, of the Illinois Insti-
tute of Technology, Chic-
ago, particularly the work
of the young American
engineer Marvin Camras,
and later through experi-
ments in this country, had
revealed a much clearer
picture of the requirements
of the material for wire
recording, and on applying
the results to the design of
practical machines, mag-
netic recording on wire had
been raised to the high -
quality class, as Mr. Hob-
son proved by a demonstra-
tion of specimen recordings.

Stainless Steel Wire
The clue to the realisa-

tion of practical equipment
was in the wire. A stain-
less steel wire of 4 mils.
diameter had finally been
selected, and the standard
speed for quality reproduc-
tion is 24in. per second.
The standard playing -time
is 66 minutes, which could
be increased if a lower
grade of speech quality is
acceptable. Longitudinal
magnetisation is used, and
the wire runs through a
carefully designed head. If
the wire should break, a
knot could be tied, the ends
trimmed and the joint
would pass safely over a
channel in the head.

The new British wire recorder, the Model "A" Boosey
& Hawkes unit, intended for speech recording.

The process of magnetisation induced a
multitude of disc -like magnets, face to face
along the length of the wire, of a thickness
depending on the wavelength. The de-`,.
magnetisation effect was of paramount signi
ficance, as it determined the losses for a given
wire speed and maximum frequency of the
recording currents because of the self -erasing
effect of the high demagnetisation in short
magnets, here related to the constant diameter
of the wire.

A demagnetisation curve of a sample of
material, used to indicate the relation between
H and the resulting B, showed the relation
between the applied field H and 4 7r I, where
I was the intensity of magnetisation. The
curve revealed the applied field which was
necessary to reduce the coercivity to zero;
and this value determined the effectiveness of
the material as a permanent magnet.

The term coercivity covered two concep-
tions : the inductive coercivity, which was
the field required to reduce the remanent
induction to zero, and the intensity coerci-
vity, which was the field required to reduce
the intensity of magnetisation to zero. This
distinction was not of importance, how-
ever when permanent magnets rarely had
total coercivities greater than too oersteds,
because below that figure there was prac-
tically no difference between the two.

Magnetic Induction
After this exposition of the magnetisation

process, Mr. Hobson explained that it was
the magnetic induction in the wire that
generated a reproducing voltage, and even
if the self -demagnetisation was complete,
there still remained some intensity of mag-
netisation which was only entirely removed
if the total demagnetising field was increased
to the intensity coercivity of the material.

If a line was drawn from the origin to.
the demagnetisation point on the B: H curve
(hysteresis loop), it was found that the
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tangent of this line to the vertical,
D, was directly related to the ratio of the
wavelength to the diameter, and thus to
frequency. Hence, for the purposes of
sound reproduction, it can be shown that:
Loss in db. (decibels) = 20 log.R/(R + D),
where R is the ratio of inductive coercivity
to remanent induction, which depended
experimentally on the material, and it had
a limit of unity.

The wire for the original machines had
a remanence of 6,000 to 7,000 gauss, and
required a speed of 5ft. per second for
speech when employing an available stainless
steel wire, with a coercivity of 6o to 90
oersteds. It had now been shown that the
highest inductive coercivities at the expense
of remanence were needed, and these require-
ments were met in a completely annealed
austenitic steel which, because of the neces-
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sary heat treatment, was substantially non-
magnetic, the remanence being 600 gauss
and coercivity 300 oersteds. This type of
wire was now in production in Great
Britain, with continuous monitoring and
automatic control of the hysteresis loop on
a cathode-ray tube as -the annealing current
was passed through the wire.

The use of a high amplitude biasing or
polarising current was usually thought to be
essential in overcoming the bend in the
initial magnetising curve when recording,
but Mr. Hobson outlined a more funda-
mental approach according to the Weiss
domain theory of magnetisation.

Noise Analysis
Noise analysis is complex, commented

Mr. Hobson, as there are several types of
noise contributing to the total output ; for
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example, virgin noise (i.e., as the wire comes
from the drawing machine), dynamic back-
ground noise from the recording bias, static
background noise from erased recordings,
and a modulation noise component, but as
one of the chief noise sources is proportional
to the remanence it is possible to obtain a
low noise level corresponding to a signal/
noise ratio of 6o decibels.

The speaker revealed, in conclusion, that
the British version of the American Armour
Model 5o wire recorder, which was exten-
sively used during the war by the Services,
both in the air and on the ground, was
now in production, and a few units were
available strictly for speech and non -enter-
tainment applications costing around £147.
Fidelity models for music recording were
now being developed, and it is hoped they
would be marketed in about a year.

Electric Light and Power
Installation -3

House Circuits Conduit Sizes : Looping -in Wiring System.

THE main cables of all installations are
led to a main distribution board, and
from there the current is distributed

to the various localised centres which may
be on different floor levels.

Local distribution boards are placed as
near as possible in the centre of .the area
they serve. From the local boards conduc-
tors radiate to various branch circuits. Each
of these circuits will feed a number of light-
ing and/or power points. The number of
points is usually limited to not more than
ten on one fuse. In case of a short circuit
blowing a fuse the least number of points
put out of action the better ; it is also easier
to locate the source of trouble.

House Circuits
Ordinary private house installations usu-

ally have only one distribution board, or. box,
with fuses on both poles of each circuit. A
circuit feeds all the points on one floor only,
so 'that it is quickly known which fuses have
blown without having to withdraw all of
them for inspection. Incidentally, the fuse
box should have a diagram inside the lid,
showing the position of the fuses for each
floor. Unfortunately, most small installa-
tions have only one switch serving the dis-
tribution board. A first-class installation will
have a switch for each circuit. A fuse should
not be changed without switching off, for it
is not safe for an amateur to tamper with a
live circuit.

Capacity of Cables
All electric cables develop heat when a

current is passing through them. As the
temperature -rises the resistance of the wire to
the passage of the current becomes greater
and this causes a loss of voltage.

The safe current carrying capacity of a
cable, in amperes, is proportional to its cross
section. It must be of such a size that the
rise of temperature is not appreciable when
carrying a maximum load. , In lighting cir-
cuits a very small fall in potential makes a
considerable difference to the illuminating
power of the lamps.

On long main feeders the cross section area

(Continued from page 87, December issue.)

is calculated to give a minimum voltage drop.
It is the general practice to instal cables of
little greater capacity than is necessary .to
carry the possible maximum load. Too lib-
eral an allowance in this respect will add very
considerably to the cost of cables and other
materials. There are also other important
factors that require consideration.

Standard Loading Capacity
Standard maximum loading has been fixed

by the rules of the Institution of Electrical
Engineers. The amount of current that can
be safely carried by a cable depends on the
cross section area of the wires, and the rise
of temperature within safe limits. Heat that
is developed in a cable is dissipated to the
surrounding atmosphere through the insulat-
ing material. Much, therefore, will depend
on the composition and thickness of the in-
sulation, and, in turn,
the thickness of the
insulation depends on the
voltage of the system.

A metal conductor
(copper in most cables)
of small cross section
area has proportionately
greater surface area than
a thick conductor. It has,
therefore, a proportion-
ately superior heat dissi-
pating area. Within cer-
tain limits, a thin con-
ductor can safely carry a
higher current density
than one of greater cross
section.

Standard cable loadings
are calculated to carry "a
maximum current with a
minimum voltage drop
taking all the foregoing
factors into consideration.

The following table
gives a range of suitable
cables to carry from 5 to
37 amperes.

Mains
Switch

By S. T. CORNER

CURRENT -CARRYING CAPACITIES OF
CONDUCTORS

Carrying Approx. length
Number Diameter capacity in feet (lead

of of Wire in amperes and return) for
Strands (in.) I.E.E. 1 volt drop by

Rules I.E.E. Rules

I .044 i . 5 36
3 .029 5 47
3 036 to 35
7 .029 15 34
7 .o36 24 33
7 .044 31 ' 39
7 .052 37 45

Conduit Sizes .

Before wiring an installation it is most
important to determine the size and the
number of wires to be run. This will depend
on the system of wiring adopted, which will
be dealt with later. The number of cables
to be run determines the size of the conduit.
If the correct size of tubing is used no diffi-
culty will be experienced in drawing in the

Mains

Fig i3. Diagram of looped -in wiring system.

Looped- /n Wiring

Back Of Two Way

Switch Board Showing
Leads From Each Pole
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wires and easing them from one bend to
another, or from a tee piece or elbow to the
tube ends.

Wiring is always a two -man job ; one is
needed on the draw wire while the other feeds
in and eases the wires around bends to pre-
vent damage to the insulation. Should the
cables be too tight a fit in the tubing the
insulation may be damaged and the wires
stretched or even broken. Powdered french
chalk, sprinkled on the insulation, may be
used as a lubricant to assist when drawing
in. Anything of the nature of grease or oil
must not be used in any circumstances ; the
insulation would be ruined.

The following conduit wiring table may
be taken as a general guide for tube sizes.

CONDUIT WIRING TABLE
Giving approximate number of cables that tubes

can contain.

Cable
Size

Light Gauge
Size of Tube

Heavy Gauge
Size of tube

1/044
3/029
3/036
7/029
7/036
7/044
7/064

fin. fin. fin. sin. fin. fin. I in. tin.

6 10
I 4 5
I 3 4- 2 3 7

2 3 6

- I 2 4
I I 2

9
8

2 ,3 5
I 3 4- 2 4- I 3 5- I 2 5- - - 4- - 2

8
8
8

Circuit Wiring
The wiring from the circuit distribution

boards is much smaller than that used for
the main cables. As a general rule light-
ing circuits are divided up so that each
carries a maximum load of about three
amperes ; the wiring is actually calculated to
carry five amperes. There is an alternative
choice of two types of cable, viz., single
strand 0.044 gauge, or three strand 0.029
gauge, known in the trade as 1/.044 and
3/.029 respectively. Stranded wires, being
more flexible, are preferable to the single wire
type.In good modern wiring work the use of
jointed wire is strictly taboo, -and in no
circumstances is a jointed wire drawn into
a tube. 'Where a joint is unavoidable, for
any particular reason, it is made in a special
joint box or a junction box. Unsoldered, or
dry joints, are barred at all times. No matter
how carefully they may be made corrosion is
sure to develop in time ; this will set up a,
high resistance that will generate heat, which
may cause fire. There are occasions when
a jointed wire is unavoidable, but it must
always be soldered, and well insulated with
a rubber sleeve and insulating tape.

Cut-outs and Fuses
Every electric circuit is protected by a cut-

out device to prevent damage to the wiring
by over -heating if a sudden overloading or a
short circuit occurs ; it also protects the
lamps, motors, and instruments in the cir-
cuit. At the power station the mains are
protected by automatic cut-out devices that
break the circuit by dropping out the main
switches. Similar devices are used for high -
power motors. Ordinary house circuits are
protected by main fuses fitted between the
main switch and the distribution board, and
each of the auxiliary circuits has a pair of
fuses.

House fuse boards are usually installed in
a cupboard under the stairs, or in an incon-
venient position in a pantry. It is very bad
practice to place a fuse board high up over a
door where fuse renewal is difficult in an
emergency. At the same time, the fuse
board must be kept out of reach of children,
or placed where it is not likely to attract
attention as a possible plaything. Where
this danger exists an ironclad fusee box is
safest, with 'a lid secured by screws; Or a
safety device which prevents lid from being
opened until the switch is off.

The fusible wire cut-out is, of 'course,

simplest and cheapest. It is a well-known
device consisting of a detachable porcelain
hand -grip fuse holder with two slip -in ter-
minals that fit into spring -clip terminals on
the base of the fuse -holder. To the ter-
minals of the base are connected the incom-
ing main cable and the outgoing circuit wire,
respectively. Between the two slip -in ter-
minals of the fuse holder is a wire of copper,
tin or lead of a thickness sufficient to carry
an electric current of pre -determined value.

Safety Fuse -holders
Fuse -holders of the safety type are those

with a tube or a channel through which
the fuse wire passes from one terminal to the
other. Whether for quickness or ease, the
fuse wire must not be made to by-pass
the proper course. The tubular type serves
a double purpose ; when a fuse blows the
molten metal is retained in the enclosure and
prevented from causing damage or fire ; and
the violence of the rupture induces heated air
to rush out of the tube and break the arc as
the circuit is opened.

Junction Box Suitable For
Tough Rubber Cables.

Junction Box Suitable For
Lead Covered Cable

Fig. t4.-TWO types of junction

All fuses are fitted between the switches
and the lighting and power circuits, so that
the current can be switched off before a fuse
is renewed. A fuse acts as the weakest link
ig the chain, which will break before an over-
load can do damage. Normal lighting cir-
cuits are usually wired to carry five amperes,
but are loaded to about three amperes. Gen-
erally a five -ampere fuse wire is used. Cir-
cuits carrying variable loads, such as those
that feed electric motors, which normally
take a heavy starting current, have fuses that
blow at as much as too per cent. above the
rated current intake of the motor.

Looping -in Wiring System
Most, in fact it might be said all, modern

lighting circuits are wired on the " looping -
in." system. This method has the advan-
tage of being easy to run without having to
make a multiplicity of joints, or use of a
great number of joint boxes. Wires of two
different colours are used to facilitate recog-
nition at the connecting ends. The red

wires are carried to the switches and the
black to the lamps. Red, or switch, wires
are connected to the live side of the circuit.

Referring to Fig. 13, it will be noticed
that the feed wire is taken to the live side
of the first switch and then looped out and
carried to the live side of the next switch,
and so on in unbroken succession. The wires
are of necessity cut at the switch and the
ends twisted together, but the joint is a safe
mechanical one secured by the switch term-
inal screw. Provided the screws are tight,
there is little fear of corrosion. From the
other terminal of the switch another red wire
is taken to one of the lamp -fitting terminals.

The black wire from distribution board
is carried to the first lamp fitting and from
there looped out and taken to the next lamp
fitting, in exactly the same way as the switch
wires are run. Each lamp terminal acts as
a mechanical joint fitting which is electric-
ally sound, and is in a safe and convenient
position within the fitting itself.

The great advantage of the " looping -in "
system is the absence of intermittent joints.

When it is necessary to
test out an installation,
or to trace a fault in the
wiring, the positions of
all the joints are known.
It is necessary only to
open up or remove a
fitting to get at the bare
end of a lead and con-
nect a testing instru-
ment.

Junction Boxes
Looping -in is not

always so simple as it
may appear from the
foregoing description ;
runs- are not ideally
straight, nor devoid of

complications, and it is frequently necessary
to use junction boxes, two examples of which
are shown in Fig. 14. The junction box
" A " has a specidl type of terminal which
makes a sound mechanical joint. The box
itself, being made of metal, provides for the
'continuity of the earthing system of the tub-
ing. Box " B " is suitable for lead -covered
cable being provided with earthing clips that
grip the metal sheath. The base of the box
in this case is also of metal. Junction boxes
of plastic material do not provide continuity,
and when these are used the outer sheaths of
the cables are connected by a bare copper wire,
preferably run round the outside of the fitting.

On small installations a considerable
amount of tubing and cable can sometimes be
saved if the main leads are taken to a cen-
trally situated junction box, and froth there
the looping runs carried to the various
switches and light points. Various switching
systems call for additional wires or a differ-
ent arrangement of the looped -in wires. These
will be dealt with in a later article.

(To be continued.)
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Stone PolishinA for Amateurs
A Simple Explanation of a Fascinating

WHEN you visit any of our seaside
resorts a close scrutiny of the sands
and shingle may reward you with

what is usually terrrred a " pebble, though
not always will it have that rounded four;
we associate with the word.

Pebbles may be recognised by their trans-
lucency and colour, and most commonly are
forms of silica to which such names as agate,
cornelian, jasper and chalcedony are applied.
They include also cairngorm and amethyst,
though these two are local and rare. The
south and east coasts are happy hunting
grounds for the pebble hunter.

Now, having found your pebble, you will
want to cut it, in other words, to reduce it
to a regular shape and give it polish to bring
out its colour and markings.

Tools Required
Just what tools are required will depend

upon what is to be done with the stones.

Fig. 3. - This arrange-
ment, using an Archimedean
drill, can also be adopted.

B

Fig. 1.-(Above). T h e
apparatus used in stone
polishing. Fig. 4.-(Right)
The stone should be cemented
to a short handle when
the lapping board is used

in the lathe.

If it be desired to only grind and poliih a
single face to bring out the colour and mark-
ings, very simple appliances will serve. The
rough grinding will be done on a grindstone
or emery wheel, if either is available ; if
not, then the more arduous process of rub-
bing down by hand on a slab of sandstone,
or wood charged with coarse carborundum
powder and .water, is the next best way.

Having ground the stone to a fair surface,
free from pits and other blemishes, the next

Process

thing is to repeat the process with a new
tool and a finer grade of carborundum, until
the surface shows no sign of scoring and
takes on a surface that may be compared
with ground glass.

The Polishing Process
It will then be ready for polishing, which

may be done on a pad of felt tacked. to a
slab of wood and charged with putty powder
and oil. The polishing process demands
patience, and must be continued until the
polish remains after the surface has been
washed free of oil: If the utmost brilliancy
be desired, the polishing may be continued
with jewellers' rouge on a surface of pitch,
using the rouge wet, but allowing it to be-
come nearly dry as the process approaches
completion.

Should the stone be of such a shape or size
that it cannot be held in the hand, it may be
cemented to a block of wood, so as to give
a better hand -hold.

Mounting the Stones
Stones polished in this way have a certain

amount of interest as mineral specimens, but
there is no very useful purpose to which they
could be applied. If it be desired to mount
the stones either in jewellery or as surface
decoration, say, to a box lid, then the polish-
ing process must be adapted to the produc-
tion of a regular convex surface. This may
be done by the use of the simple appliances
illustrated.

Fig. r shows a spindle made from dowelling
on the centre of which a cotton reel with
bore enlarged is fixed ; at top a wire nail is
driven in, the head cut off and the nail filed
to a rounded point. The pebble is cemented
to, the other end of the spindle as shown.
A knob handle, shod with a plate of brass
in which a central socket is drilled, must be
made, as shown at A. This spindle is rotated
with a bow, pressure being put on with, the
handle held in the left hand, whilst the
pebble is sunk in a hollow gouged in the slab
of wood B, carborundum being used as the
abrasive. It is with this simple appliance
the lapidaries of India cut and polish their
gems. Fig. 2 shows the process in operation.

An Archimedean Drill
If the worker has an ordinary drill stock

with expanding chuck, the arrangement
shown in Fig. 3 might be adopted with
advantage. The stone is cemented to a short
piece of dowelling, into which a stout screw
is driven and its head cut off with the hack-
saw.

Grinding and Polishing Pebbles
Those who possess a lathe may use it for

the grinding and polishing of pebbles, chuck -

Fig. z.-The polishing process in ope: crion.

ing the wood block B, Fig. s, and mounting
the pebble on a short handle as shown in
Fig. 4, but they must be warned not to allow
the abrasive to get into the lathe bearings.

The process obviously can be better con-
ducted with the lapidaries' wheel, which
rotates horizontally. This tool may be
adapted also to slitting and faceting stones
and, in fact, to every process connected with
the cutting and polishing of precious and
other stones.

Science Notes.
High-speed Photography
T LIKE to remind my friends that they are
-I- unintentionally scientific. You cannot
spend a day without using science. If, which
heaven forbid, you play golf, you must rea-
lise that high-speed cinema pictures have
been employed to record the flight of balls,
that instruments which would show the bend-
ing of a half -inch plank under the weight of
a fly have helped to balance the ball, or that
a most expensive mechanism has prepared
your club and the green.

If you go to the cinema, remember that
high-speed photography has shown that gas
=jiving fast can break glass and that it is
only the poorness of your eye which prevents
you from discovering that you sit in darkness
every time each " frame " changes. That is,
of course, when successive photographs are
thrown upon the screen.
Paper Saucepans
IF you take a paper jar such as is used for

ice cream or milk you can easily boil water
in it ; this may be used commercially one day

By A. M. L

to save washing-up. Washing-up machines
are not good, badly as they are needed, if
their setting up takes more time than the
whole operation.

To return to the paper saucepans, you can
soon prove to yourself that water conducts
the heat away through thin paper so quickly
that the paper will not catch fire. If the
paper is doubled so that the air is trapped
between the layers it will act as an insulator
to both sound and heat. Many cinema
theatres are equipped with absorbents made
of cellular paper.
Radiated Energy

Thick or folded paper will burn, simply
because the heat cannot get through it quickly
enough and so the temperature rises. Heat,
by the .way, radiates through the ether like
light although it has a far longer wavelength.
The radiated energy from the sun actually
presses upon the earth to a total extent of
about 75,000 tons. Heat hits you, in truth,
as well as phrase.
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Electrical Notes
A Discussion on Various Electrical Problems of General Interest

UCH argument sometimes arises con-
cerning earthed mains, or 'potential
" to earth," etc.

For instance : In the 200 v. insulated
D.C. system Fig. i (a), is one main zoo v.
1`,1,above," and the other 200 V. " below"
earth pOtential ? If so, should not the
potential -difference across the pair be 200 V.
1-(-200 v.)=400 V. ? If the ' system were
perfectly insulated, would it be possible to
receive a shock from either line, standing on
earth ?

One does occasionally hear wrong reasons
for earthing D.C. or A.G. distribution systems.
Would there be any advantage- whatever in
connecting solidly to earth'orte of the lines in
Fig. 1 (a) ?-to take the simplest example.

The answer is none, as far as any safety
requirement is concerned. In fact, there
would be some disadvantages.

Voltage " To Earth "
The " earth return " is still with us in

railway traction. It effects a saving, of course,
but a second ".earth " on the insulated line
means a shut -down, whereas in a system
where both lines are insulated a single dead
earth Would not immediately amount to a
" dead short."

200 V.

(a) (b)
Fig. I. Diagrams illustriing earthing problems.

By " MICRON "

to which it is connected, as in Fig. 2 (b),
and. so give an entirely false indication
-assuming it is sensitive enough to give any
reading at all.

It is a straightforward example of potential
division.' Thus :

Voltage from + Side to Earth
=P.D. across 4 megohms
=4/10, or 0.4 of 250 V. = 500 V.

Voltage from - Side to Earth
-6/1o, or o.6 of 25o V. =150 V.

OT -= 250 V. - I00 V. =450 V.
Consider, next, the slightly more com-

plicated network of Fig. 3 (a). With the resist-
ance values shown, what is the potential of
the point P to earth ? As before, the 4 and 6
megohms might denote the insulation resist-
ance of each side.

The four resistances form a Wheatstone
Bridge,Fig. 3 (b). In one arm we have : 1:13-
5,000 hms, PO =4,000 ohms; in the opposite
arm : MQ =4 million ohms, QR =6 million
ohms, with point Q tied to earth, potential.

If a voltmeter or other resistance (making a
fifth) were connected as a " diagonal "
across points PQ-or from P to earth-a
couple o f simultaneous equations

would have to be
solved to find the
current in this resist-
ance, and hence the
p.d. As it is, things
are simple. Thus :

From the + main :
Volts dropped

across MQ = 0.4 x
25o v.

=100 v. as before.
Volts dropped

across LP = 1:5 ;
250 V.

=50 V.
Point P is 5o v. negative with ,respect to

the + line, and point Q is ioo v. negative.
Hence point P is 5o v. less negative than point
Q, or is therefore at +50 v. (5o v. positive)
with respect to Q and earth.

The same results would be got by con-
sidering the negative line and resistances
lQ and OP.

" Capacitance " Potentials to Earth
In Fig. 4 (a) is shown again our 25o v. D.C.

system, supposed to be perfectly insulated on
+ and sides.

Some may find it a little difficult to answer
the question : What is the potential of each
line " to earth," where we have no leakage
resistances ? In other words : Would a
voltmeter register any-
thing if connected

3 -Wire Balancers

250 V.

soot.

2501

To get a clear perspective of why earthing
is essential as a safety precaution-and also
to halve the strain on the insulation of trans-
formers, etc.,-consider a transformer secon-
dary, Fig. 1 (b), delivering a fairly dangerous
pressure, say 500 v. across lines. By earthing
the centre -point of the secondary, the maxi-
mum r.m.s. potential with respect to giound
will be limited to 25o v., which is the highest
pressure allowed in domestic installations.

The three -wire D.C. system, Fig. r (c),
reduces to the same thing, except that a neutral
conductor must be provided right back to the
balancer-there must be no possibility of
breaking the neutral conductor by fuse links,
etc., since the voltages on each side would
then be entirely independent of the balancer,
i.e., dependent only upon the loads on the
two sides.

Some Basic Principles
As a useful introduction to insulation

problems in general, let us consider one or two
theoretical examples.

In Fig. 2 (a), two resistances of 4 and 6
megohms, respectively, are shown connected
across a 25o v. two -wire system, with mid -
connection earthed. This is an exact repre-
sentation of the " leakage resistances " to
earth from each line.

The voltage to earth from + and - sides
could be accurately measured by an electro-
static voltmeter which takes no current. Any
other type of instrument would shunt a
relatively low resistance in parallel with the
much higher leakage resistance on the side

(c)

between a line and
earth ? From a safety
point of view, would a

shock " be received
on touching either line'_?

A moving -coil or a
moving -iron voltmeter
would ',show absolutely
nothing-and the same
applies to every type of
instrument which has
an internal conducting
circuit. An electrostatic
type would register the
static " charge " in the
capacitances C, and C,
(intended to include the

250 v.

internal capacitances in generators, etc.).
Each line forms one plate of a " condenser,"

with the earth as the opposite plate, and the
insulation as " dielectric." C, and C, are
in series across the line, and are therefore
charged to potentials :

Ca of 25o v.,
Ci ± C2

and, CI of 25o V.
CI+ C2

Thus, if C, -C,, the potential -difference
of each line " to earth " will be 125 v. But
the "earth " is 125 v. negative in relation
to the + main, and 525 v. positive to the
- side, which answers the question why the
total potential -difference must be 25o v.,
and not 250- ( -250).

If C, and C, had different values, the
potentials would be calculated as above,
remembering that the larger capacitance will
be changed to the lower voltage, i.e., P.D.
across C, -C2/(C, + C2) ; P.D. across C,=

+C,).
The effect of shunting a resistance R

across one side is shown in Fig. 4 (b). This
'resistance might be leakage, a moving -coil or
moving -iron voltmeter, or the " resistance "
of a person standing on earth and touching
one main !

Condenser C, will become charged to the
full 25o v., or the p.d. between the opposite
main and ground will be raised from 125 v.
to 25o v. Depending upon the value of R,
a voltmeter connected between the negative
and earth would show some value of steady
voltage -25o v. if R was comparatively low,
or no reading at all if the resistance was large
enough to pass insufficient current to move
the pointer.

During the minute interval when C, is
receiving extra charge to raise the p.d. across
its plates from 125 v. to 25o v., a current
will be flowing in R ; if C, and C, are large,
a " shock " would certainly be felt. But as
soon as the potential has attained 250 v.,
the back e.m.f. in C, will be equal and
opposite to the line voltage ; charging
current will cease, and there will be no
potential -difference across R or CI.

Thus, the " earth " would be " charged "
to the same potential as the + line, so putting
that line at ground electrostatic potential.
But, of course, in an actual D.C. system
there will always be some leakage resistance
from each side, more or less as in Fig. 2 (a),
hence it is not so helpful to look at things
here from an electrostatic point of view.

A.C. Supplies
Irrespective of leakage, the capacitances

1

/00 V.

150 V.

4

10,

4
titre

Ain

(b) (c)
Fig. 2.-Potential-division " to earth" across leakage resistances, (a).
In (b) and (c) is illustrated the effect of trying to measure these
potentials with a voltmeter of comparatively low resistance R.

Mn

(a)
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C, and C, will act very differently when the
supply is alternating.

As before, we have virtually two condensers
in series across the line, ,with the middle
connection earthed, and the alternating p.d.s
can be found by the same rules as in the
D.C. case. Only they are no longer " electro-
static " potentials. A capacitance behaves
more like a " resistance " to A.C.-or, more
precisely, a reactance of x 2.-rfC ohms. It
takes a definite charging -current of constant
ran.s. value. True, this current is quarter
of a cycle leading on the line voltage, but
nevertheless flows over complete cycles.

Thus, independent of any leakage
resistances, we now have a definite A.G.

path " with part of the line alternating
p.d. across C, and C7, acting as a potential -
divider.

Of course, we must not forget that
electrostatic charges can be extremely
dangerous. There are no e.h.t. D.C. systems,
but consider an II kV. A.C. feeder of such
length that the capacitances are considerable.
If C, =C2, each will be charged to a maximum
potential equal to half the peak voltage
across lines, i.e., k x 11,000 v. x 1.4=7,700 v.
If the supply had been switched off at this
instant of peak voltage, the lines will remain
" charged " at 7,700 v. to earth, and must be
discharged before any work is attempted.
The large internal capacitances of machines
and transformers have been the cause of
fatal accidents through failure to realise such
facts.

As regards " earthing " the neutral in
three-phase star -connected systems, a number
of somewhat involved considerations enter
from the standpoint of protection, fault -
isolation, harmonic currents or voltages, etc.
It is hoped to discuss some of these in future
articles. For present purposes it is sufficient
to know that the voltage " across lines " is
v3 =1.732 times that from each line to
neutral-or 73.2 per cent. greater than the
phase -voltage. Hence, two alternative
pressures are available for domestic and
other consumers, whilst by solidly earthing
the neutral the maximum potential to ground
is limited to the phase -voltage.

A great deal more might be written on
these questions, but possibly the foregoing
exposition of a few principles will help.

Racing Characteristics of Motors
The reason why D.C. motors will, under

certain conditions, " race " at dangerous
speeds is seldom well understood.

A car starter motor I saw tested on the
bench the other day is a case in point.
Connected to a 12 v. battery, it accelerated
rapidly to a speed which developed into a
" roar." It was obvious the machine had
never been designed to run at such a speed,
and a breakdown would inevitably have
resulted if left to accelerate.

For a motor of this type would
accelerate until something gave way-
usually the commutator segments are " thrown
out " by centrifugal forces, which is quite
enough to start with !

Of course, many readers will know that a
starter motor is a series machine. The field
windings are connected in series with the
armature, and, when this is so, the motor
will run at normal speed only when coupled
to its mechanical load. If started when
uncoupled from the load-or with too light
a load-the field will become very weak, with
the result indicated.

But it should not be forgotten that shunt
motors, too, can race. I have seen quite a
few doing so, with sad results. Normally, a
shunt motor will not run at excessive speed
when disconnected from its load. The field
is energised directly across the supply, and
as long as we get normal field the speed will
be about the same on no-load and full-load-
there is a drop of a few per cent. (depending

0

(a) ( b)

Fig. 3.-Analysing a slightly more complicated
network. What is the potential of point P

" to earth" ?

on the size of motor) when the load comes on.
Shunt-wound machines are not employed

for car -starting, or for any other heavy
duties such as traction, because the series
type can exert extremely large starting
torques-at least, that one reason will do
to get on with. On the other hand, a motor
whose speed is likely to undergo violent
fluctuations with load changes would be
rather hopeless, say, for a machine -shop drive
where no large starting torque is necessary.

If, however, when on light load, the
shunt -field connection is broken at some point,
a shunt motor will race much the same as a
series motor running on no-load. If there is
any appreciable load on the shaft the shunt
motor will not accelerate dangerously, since
the excessive current will blow the fuses.

It may not be very clear how any motor
can run even at normal speed when the
winding responsible for providing a field
is disconnected ? Actually there will be
residual magnetism-weak though it is-to
provide enough torque for acceleration at
light load, whilst it is possible for the armature
current to reinforce this field.

+ : #

'Ti,

250 v. f- -+
E

,C' 2

T/

250 v

.C2

(a) (b)
Fig. 4.-" Capacitance Potentials" to earth
assuming (a), a perfectly insulated D.C. system.
In (b), a moving -coil voltmeter of resistance R
would discharge " condenser " Cr, throwing the

full 250 v. across C2.

Speed/Flux Relationship°
What is difficult to understand is why

the speed of a motor should increase when
the flux is made weaker.

Another catch question involving the same
principles is this: Would a motor run faster,
or slower, if more " turns " were put on the
armature ?

The answer to all, such problems is simple
once a few fundamental facts are understood. 
First, at a given speed a machine takes a
definite amount of power from the supply.
Thus, if on no-load, the power will be just
sufficient to make up all the losses : friction,
windage, magnetic core losses, etc. It is
running at a steady speed because of this
state of balance where' power supplied
total power losses.

If for any reason more power is supplied, it
will now be in excess of the amount required
to balance losses at the " given speed," so
the armature accelerates to some higher
speed where, once again, increased power

supplied =increased total losses. It will
continue accelerating until this fundamental
" equation " is exactly true, after which the
speed will again be steady at some higher
value.

After all, these facts are obvious, once
stated. They are necessarily true of all
machines, not only electric motors.

But in the motor we have another
" governing " device-an electrical one, which
causes the machine to regulate its power
requirements automatically to suit the load
conditions. This is the counter e.m.f. or
back e.m.f. generated in, the armature coils.

The important thing to realise regarding a
" back e.m.f." is that it annuls part of the
applied voltage, in so far as a portion of the
latter (equal to the back e.m.f.) will not be
available for overcoming resistance-or for
giving rise to a current. A numerical
illustration will make this clear. -

If we had a supply at 200 v., and if the
armature of a motor developed a counter
e.m.f. of 199 v., the only effective voltage
producing a current in the circuit is 200 V.-
199 V.= I.0 v. If the resistance of the
armature is 0.04 ohm, the current will be
r.o v. o.o4 -25 amperes-a fairly large
" amperage," since, although we have' only
i.o v. available for overcoming resistance,
that resistance is only four -hundredths of
an ohm.

All this, of course, boils down to the basic
equation for a circuit having a back e.m.f. :

Current I=V e
R-

where V -the supply voltage
e =the counter e.m.f.
R =the circuit resistance in ohms.

If we denote the resultant voltage (V -e)
by some symbol, such as v, we have simply :

I -viR
Thus v is the difference of two e.m.f.s

that will normally be almost equal, e.g.,
zoo v., and 199 v. as above. Also, because
of the low " R," a small change in this
difference, i.e., a small change in the back
e.m.f. can give rise to a relatively large change
in the current.

For example : If the counter e.m.f. dropped
from 199 v. to 198 v. due to an extra " pull "
on the shaft, the current will rise from
25 a. to 5o a., and the power taken will thus
be increased too per cent. Observe that the
back e.m.f.-and the speed-has dropped by
only I v. in 199 v.-a little more than 0.5
per cent. It explains why a shunt-wound
motor (having a constant field) is practically
a constant speed machine.

What will happen if we weaken the field ?
The immediate effect will be a reduction in
" e "-everything else remaining constant in
the above equation. The armature at once
takes more current and power from the
supply, much in excess of that required for
the speed at which it is at present running.
In fact, the increase of power will accelerate
it to a higher speed ; e will increase, the
current " I " will fall, until Volts x Amperes
(VI-Power) is just sufficient to maintain a
steady speed at some higher value than before
the field was weakened.

It is not quite correct to say " the speed
will increase until the back e.m.f. is the same
as before." No machine can run at a higher
speed, taking the same power. As seen, the
back e.m.f. will always be of about the same
magnitude as the applied voltage. In this
case, if it was 199 v. before weakening the field,
the motor will accelerate so as to generate,
say, 198.7 v. ; with the reduced flux, it
cannot become 199 v., exactly the same as at
the lOwer speed.

From this there should be no diffi-
culty in explaining what the armature is
" trying to do " when it is racing under very
weak field conditions. It should also be cleat

- that putting more turns of wire on an
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armature will reduce the speed, since a given
back e.m.f. can be generated at a lower speed
than before.

A " Power " Problem
What value of resistance should be put in

series to halve the power in a resistance of
20 Ohms ?

This question cropped up in connection
with a heater, but I am not going to give
any kW. or voltage figures, because the
correct answer is not at all dependent upon
them. You are given only the resistance
(20 ohms), and you must do the rest.

Quite easy if approached the right way,
though I have known a page of quadratic
expressions used to arrive at a solution-from
lack of a little clear thinking about " PR."

One or two points should be noted. First,
it is the power, not the current, which is to
be .halved. Secondly, we want to halve the
power in the zo ohms-not the total power
taken from the supply. Therefore, the
answer is not " another 20 ohms in series."
Evidehtly that would halve the current and
halve the total power-at a constant supply
voltage ; the power in the 20 ohms would
then be reduced to one -quarter.

To halve the power in a given resistance,
in what ratio should the current be reduced ?
What extra resistance must be added to give

- this current reduction ? Reasoned along these
lines the answer is almost self-evident. It
is about 8 ohms extra resistance in series,
making a total of 28 ohms.

What would be the total power saving as
a result of using such an arrangement ? The
power has been reduced 5o per cent. in one
part of the circuit, but the series resistance
will dissipate some-the total reduction in
the power from the supply will not be as
much as 5o per cent. Roughly, it will be
almost exactly 3o per cent.

Anyhow, see if you can spot the easy
way of arriving at the answers.

Rectifier Instruments
From time to time I have had numerous

queries from students and others regarding
the " form factorerror " to which A.C.
instruments incorporating rectifiers are subject.

A point of some difficulty is to understand
that these are not r.m.s. instruments proper.
The scales are calibrated to show r.m.s.
values, it is true, but the figures must not
be taken as " fixed " and correct for all sorts
of alternating currents ; in fact, they are
correct only for a sine -wave.

Any meter embodying a rectifier is an
" average current " instrument. The alternat-
ing current is rectified, becomes " pulsating
D.C.," whilst the moving -coil instrument gives
deflections proportional to the " average ' or
" mean " value of this varying D.C. Upon
a sine -wave assumption, the instrument is
then scaled -off to read what the r.m.s. values
should be with an ideal waveform.

If rectified as described (i.e., full -wave
rectification), the average current will be
about 0.637 of its maximum value at the peak
of a pulse, whilst the r.m.s. value will be
0.707 of the maximum as for a sine alternating
wave. Thus the r.m.s. value is 0.707/0.637
= 1. r r times, or t t per cent. greateir than the
mean value-still upon a sine -wave hypothesis.

The important thing to realise is that the
r.m.s, calibrations are strictly correct only for
one particular waveform. For any other
wave -shape, the mean current will not be
0.637 of the maximum, neither will the
r.m.s. value be 0.707. The form factorwill
thus be some figure other than r. r r. It all
boils down to saying the " ideal " scale -
calibrations will not be correct.

An r.m.s. instrument, proper, reads the
true root -mean -square value, no matter
what the waveform. The reading depends,
for instance, upon the heating effect of the
current to be measured. The heat developed

in a wire is proportional to the mean power
-not the mean current-and " r.m.s. value "
simply signifies the effective current which
is the equivalent of this average power.

Thus, the heating effect will depend upon
the wave -shape, but the instrument indication
will vary accordingly, still representing the
true effective current value. There can be
no " form -factor error," because the average
value of a rectified current simply does not
enter into the matter.

Power -factor Correction
In simple terms, why is it necessary to

" correct " a lagging power -factor, if, as
stated, a "wattless current " does nothing
whatever in a network ?

This question can most profitably be
discussed by taking a concrete example.
Suppose you had a load of induction motors
or electromagnets taking a total true power
of 1 kW., but at a power -factor let us say as
low as 0.5-probably 0.7 or o.8 would be
nearer the mark under full -load conditions.

What size of transformer would you order
from the manufacturers ? No doubt, any
manufacturer of standing would want to
know more about your " load " before
supplying a transformer, but if you purchased
one advertised secondhand as being " r.o
kilowatt," the meaning of power -factor would
soon become evident !

For although there is a " wattless " current
component in the circuit, the total current
the windings have to carry would be that
corresponding to 2 kVA., not t kW., and
the wire used must be thick enough to carry
the total current-" wattful," and " wattless."

Remembering that power -factor is the
cosine of the phase -angle, a p.f. of o.5 means
a current lagging 6o degs. on the voltage.
Suppose the total current is IooA., lagging
6o degrees.

The wattful (in -phase) component is

tooA X cos 6o° -50A. The wattless com-
ponent is tooA x sin 60°=86.6A. The latter
" does nothing." Nevertheless, the transformer
secondary must carry tooA., not 5oA.-the
current equivalent of the " true power."

In fact, if the power -factor was corrected
to unity (cos s6 = 1.0), 50A. would be the
only current. The heat generated in wires
varies as " IzR," so if windings designed to
carry 5oA. are loaded with tooA., there is
going to be a pretty serious temperature
rise !

The Supply Authority
Apply the argument to all the transformers,

cables and generating plant the supply
authority has to provide, and it will be clear
why he is bound to impose drastic penalties
to consumers whose p.f. is notoriously poor
-charges of such magnitude as will render
" correction " an economic necessity.

The " size " (kVA. rating) of plant right
back to the central station is partly determined
by the total current to be carried, whilst that,
as seen, varies in an inverse proportion to
the power -factor.

What are the things responsible for poor
power -factors ? Actually, anything that
takes an A.C. magnetising-current-electro-
magnets, transformers, induction motors,
etc. This current is purely lagging, by
90° on the supply voltage, and while usually
small compared with the normal full -load
current of a particular piece of equipment,
a large number of such " pieces " coupled
to the supply network, many of which may
be on light loads for appreciable interval,
will load the system heavily with reactive
volt-amperes.

If p.f. was looked at from a practical
angle instead of merely remembering it is
something given by " cos q," it would help
as an introduction to aspects of supply
economics generally.

The New Twin-engined "Aerocar"

Many new aircraft not previously seen in public were on view at the flying display and exhibition
organised by the Society of British Aircraft Constructors, at Radlett, recently. It was the biggest
show of its kind held in this country, and visitors from all parts of the world viewed the aircraft
on show, including the machine illustrated, the Portsmouth Aviation Company's new " Aerocar,"

a six -seater, powered by two Cirrus major engines.
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The Elements of Mechanics
and Mechanisms -4

The Second Law of

By F. 1. CAMM
(All Rights Reserved.)

Motion Falling Bodies : Forces Acting in Opposite Directions
IF a ball is struck with a cricket bat so that it

travels with a velocity of 5ft. a second,
and whilst the ball is in motion it is

struck with a second bat with a similar force,
it will have a velocity of 'oft. per second,
thus the second force acting on the body in
motion has produced a velocity the same in
magnitude and direction as if the force had
acted on the body at rest.

Now take the case of a boat on a running
stream or river. Assume that in still water an
oarsman can propel a boat at a speed of five

' miles an hour. Assume also that the same
oarsman using the same force propels his
boat on a stream which runs at the rate of
five miles an hour. It therefore follows that,
when rowing in the direction in which the
current is flowing, his muscular force, plus
the current of the stream will produce a
speed of five plus five equals so miles an
hour. This is called the resultant velocity.
If he rode against the stream his actual speed
in relation to the rives bank would be nil.
If the speed of the stream were two miles an
hour, the speed of the boat in relation to the
bank would be three miles an hour upstream.

The velocity of a falling body provides a
further example of the application of the
second law of motion. Assume that the force
of gravity acts for one second upon a body.
During this time that body will fall a distance of
16ft. and will acquire a velocity of 3aft. per
second. If gravity then ceased to act the body
would fall 32ft. during each succeeding second.
We all know that gravity does not cease but
continues to act irrespective of time.

During the second second, therefore, the
body will fall through 32ft. by virtue of the
velocity attained at the end of the first second,
and through an additional 16ft. because of the
continued action of gravity, thus making a
total distance traversed during the second
second of 48ft. At the end of the second second
the falling body will have a velocity of 64ft.
per second, which would carry it through
64ft. in the third second. But the force of
gravity urges the body through 16ft. in this
third second just as in the first, causing the
total distance traversed in the third second to
be 64+ 16 =8oft. It is, therefore, clear that a
force acting on a body in motion will produce
its full effects apart from any motion the body
may already have. In other words it will
produce exactly the same effect as if it acted
on the body at rest. We may summarise this
in the form of a rule :

The resultant velocity of a body urged
onwards by more than one force in the same
direction will be equal to the sum of the
velocity that the forces would produce if they
were to act separately on the body at rest.
Forces Acting in Opposite Directions

The vertical velocity of a falling body
increases until the upward resistance of the
air on its surface is equal to its weight. The
vertical acceleration is then zero and a maxi-
mum velocity has been reached. This
velocity is called the terminal velocity, and it
depends on the weight of the body in relation
to its windage. It is obviously affected by the
shape of the body, streamline form giving the
highest terminal velocity for any given weight
and body. The heavier the body the higher
does its terminal velocity tend to be.

Terminal velocities can be determined with

reasonable accuracy only from special tests.
For heavy bombs they are of the order of
70o to i,000ft. per second. Similarly, the
rate of acceleration during ascent can be
found with certainty only by experiment, but
the following analysis gives a reasonable
approximation to actual conditions if the
terminal velocity is known. It assumes that
air resistance is proportional to the square
of the relative Velocity, and it is known that
for bodies that approximate to streamline
shape this is very approximately true.

The downward acceleration of a falling body
is equal to that due to gravity minus that due
to air resistance, or : g -ku-, where k is a
constant to the body and u is its downward
velocity. If the terminal velocity is U,

g -ku"--o by definition. Hence k=U" and in
u"general acceleration d° = g (1 --IP).

du
This gives -u'iU2 = g dt.

and by integration
U i+u/U-- log,
2 I - U/u

whence u-Uexp (2gt/U)- z
exp (zgt/U)+I

Here exp (2gt!U) means e2gt'U where e
is the base of Napierian logarithms. In
handling numerical values it is convenient
to use the identity et -antilogio 0.4343 x.

If s is the vertical distance of descent
from an instant at which the vertical velocity
is zero,
ds- -1.1, and integrating (2) is found that
dt

(I)

(2)

U 2 exp .(2gt!U)
s =U [t -log,(3)exp (2gt/U)+
Equations (2), and (3) may be used to deter-
mine velocity and distance below the starting
point after any time t. The time taken to
attain any velocity u is determinable from (i).
The time taken to fall through any distance
s may be determined from (3) by repeated
trial.

For example, if U -700 f.s. and s = zo,000ft,
insertion of numerical values (including
g=32.2 f.s.s.) in (3) leads to

700 2 exp 0.110.9)
10,000 =700 [ t -log,32.2 exp (t/i0.9) +

, 2 exp (00.9)
Or 14.29 -21.75 tog, q..)exp (t/to.9)-F I

In the case of a free fall without air resist-
ance, the time taken to fall through a distance
s is

2S s If S =-10,000, this is 17.63 sec.
g 4.01

The actual time will be longer than this.
If the, velocity were equal to 700 f.s.

continuously, the time taken would be
to,000
- - -14.3 sec. The actual time will be

7oo
longer than this.

As a first trial some value of t greater than
17.3 should be used, say 1=25. With this
the value of the right-hand side of ,4) is

25 -21.75 log. 1.818=13 instead of 14.29.
It is found that t=28 leads to 14.55, t='27

leads to 14.05 and t =27.8 leads to 14.35.

Hence the value t=27.8 may be accepted
as being sufficiently accurate.

The vertical velocity on reaching the
ground is determined by inserting this value
of t in ,(2), where

2gt/U =2 < 32.2 X 27.8/700=2.56
Then exp 2.56=12.88 and so

12.88 -1u-7oo 12.88+1
-600

Horizontal Velocity
The variation in horizontal velocity during

the fall is less easy to estimate. The initial
horizontal velocity is that of the aeroplane
at the moment of release and the horizontal
air resistance may be taken as proportional to
the square of the horizontal velocity. The
exact value of the resistance for any particular
velocity can be determined only from actual
test on the particular bomb, but it may be
assumed to be at least four times'for the same
velocity in the direction on the axis of the
bomb. On this basis the horizontal retarda-
tion (i.e., perpendicular to the axis of the
bomb) due to air resistance at a horizontal
speed v is equal to 4uv: g. Where U is (as
before) the terminals velocity in a free fall.

Starting from an initial velocity V, the
horizontal acceleration at any time t

dr v"
g

and by integration this gives
g t+K

where K is the arbitrary constant of integra-

v =V when t=o, K =
V

Vand so v4g
1-1-4gVt

tf-' " V Uz
Taking the previous examples in, conjunct -

lion with initial horizontal velocity V=250
m.p.h. =367 f.s., the horizontal velocity on
reaching the ground, i.e., after time t=27.8
secs., is, by (5)

367 367V -e
+4 X 367

X 27. 8-36.9
The striking velocity is the resultant of

600 f.s. vertically and 99.5 f.s. horizontally,
i.e.,

1/(6002+ 99.5') - 608 f.s.
The horizontal travel of the bomb between

release and impact with the ground is deter-

mined by writing v=-.: in (5) and integrating.

This gives
' , V

s 4gU log,U(1 I 4g
'

(5)

(6)

Using the same numerical values this gives
for the horizontal travel on reaching the
ground

4

00
log, (14 4x 32.2 X 367

X 27.8)
72.

7002

=4,970 ft.(
To' be coh tittered.)
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Makin a Pin -hole Camera
Constructional Details of an Easily -made Instrument

By E. S. BROWN

APIN -HOLE camera can be very
instructive and interesting and, pro-
vided that its limitations are realised,

quite good photographs can be taken with
this simple camera. Of course, one cannot
expect the results of a camera costing many
pounds-indeed, it would be foolish to do so
-but with little practice quite creditable and
pleasing results can be obtained.

The pin -hole camera is,, of course, novel
in that it functions without any lens ; the
image being cast on the sensitised plate
surface by a small pin -hole. This strange
optical feature is often duplicated in nature
by sunlight filtering through the foliage of
trees, and projecting a true image of the
sun wherever a break in the foliage allows a
minute shaft of sunlight to penetrate and
strike an object.

The camera that is described in this
article can be yery easily made from the most
elementary materials, and provides photo-
graphy in its most simple and inexpensive form.

Fig. i.-An " exploded " view of the pin -hole camera.

Constructional Details
To construct the camera, two pieces of

gin. by 6in. by fin. and two pieces of gin.
by 5f in. by tin. smooth wood are required.
These are rebated fin. along both edges, and
joined together with panel pins and glue to
form a box gin. long and 6in. square. The
front of the camera is made from a piece of
6in. by 6in. by 4 -in. wood rebated to make a
dose fit into the sides. It will be noticed that
all the joins in the camera are rebated. This
ensures a practically light -proof form of
construction. A hole fin. diameter is next
drilled through the exact centre of the front,
which is then fixed into position with glue and
panel pins. (Fig. z.)

The " lens " of the camera is made from a
pill -box or similar article, preferably of the
metal variety, complete with lid. A small hole
is made in the dead centre, of the pill -box
with the aid of a normal -sized pin. The size
of the hole determines the ultimate speed of
the camera, and the clarity of the photographs
taken. Unfortunately, in the pin -hole camera
one cannot have both. A small aperture is
conducive to clear pictorial detail, but if the
aperture is too small then the time of exposure
is unduly protracted. Therefore, the .result
must be a compromise, and a normal -sized
pin -hole will be found suitable for mos:
purposes.

The bottom portion of the pill -box is now
placed on the front of the camera so that the
pin -hole in same is exactly central
to the hole drilled in the camera
front. With a washer of, thick
paper interposed between the
pill -box and camera front, fasten
the pill -box into position with two
small screws. Needless to say, it
is of the utmost importance to
make sure that a light -tight fit
is made, and the camera should
be held up to the light and
thoroughly checked for any light -
leakage, not only from the pin-
hole assembly, but also from the
various joins at the sides and front
end of the camera. If any leakage
is detected it should be painted
with a mixture of glue and
lampblack. Sufficient lampblack
should be added' to make the
glue opaque. Slight difficulty may

be eiperienced in rendering
the glue and lampblack
miscible, due to the oily
nature of the latter. If,
however, the glue is main-
tained at a fairly high
temperature it will be found
that by adding the lampblack
in small quantities, and well
s t i r r i n g, the recalcitrant
properties of the lampblack
will be overcome.

Plate Carrier
The back of the camera is

made from a piece of 6in.
by 6in. by in. wood, rebated
for a distance of fin. from
the ,edges. A plate , carrier
is constructed of tin, as
illustrated, and is screwed

8 exactly central to the back of
the camera. The overall
dimensions of the plate carrier
are 4Iin. by 3Iin. The

6'
-.AV Eye Fastene.

Rebate

Plate
Carrier

Runners

h'ed Plush Clued /1)
Rebate

11111111111111Fiieing Screws

Fig. 2.-Back of camera and detail of plate -
holder.

Plate Carrier

The complete
camera. (Note

the position of the
view -finder).

runners are f in. in width, and provide a s /z6in.
clearance to accommodate the plate. (Fig. 2.)

The carrier should allow the plate to slide
fairly easily into position, but at the same time
the plate must be held securely in place. If
the plate is not satisfactorily secured, the
runners should be slightly bent inwards to
increase the tension on the plate.

A strip of red plush is now glued on to the
rebate to ensure a light -tight join when the
back is closed. The hinge is made by glueing
a piece of American cloth or similar material:
on to the back and one side of the camera.
On the opposite side a hook and eye fastener
is fixed. Care should be taken to see that when
the back is closed slight tension is imposed
on the fastener. This ensures a perfect light
seal.

The inside of the camera and the pin -hole
assembly must now be painted with a matt
black finish. This finish or paint can be
obtained at most photographic stores. A
glossy paint should not in any circumstances
be used, as the reflection from its surface will
almost certainly cause " fogging " of the

.,negative upon exposure.
The exterior finish of the camera can be

left to the readers' choice. American cloth
or leatherette glued into place gives a very
pleasing appearance, and, moreover, has the
merit of being easily cleaned. Of course, if
one decides to cover the camera in one of
these materials the hook and eye fastener
must not be fixed until after the camera is
covered.

The camera illustrated was covered in
leather removed from a very old damaged
box camera. Although the job was difficult,
the results were very satisfactory.

View Finder
There, finally, remains the view -finder to

make and fix into the correct position. This is
made from a piece of fairly heavy gauge wire,
41in. in length by 3f in. in width. This is
soldered centrally to a piece of tinplate 6in.
long by sin. wide. The view -finder unit is
then secured to the extreme front end of the
camera with three small screws, and the
camera is then completed.

As before stated, the camera has certain
limitations to its use. It is not possible to take
instantaneous exposures, which, of course,
implies that the subject must be immobile,
The time of exposure depends, of course.
upon the rapidity of the plate used, and the
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quality and degree of light at the time of taking.
This usually varies between three seconds for
brilliant sunshine, and upwards of 20 to 3o
seconds for varying conditions.

When taking landscape views a bright,
although not necessarily sunlight, day should
be chosen, and should the subject include
trees and foliage in the foteground, a calm
day is necessary, otherwise the movement
of the trees will blur and spoil the photograph.

Loading
To load the camera first see that the cap

is in position over the pin -hole attachment.

NEWNES PRACTICAL MECHANICS

The plate required is 41in. by 31in., or quarter
plate, and it should be fairly rapid. It should
be loaded in a dark room by sliding the plate
in the carrier with the emulsified surface
uppermost. With some plates, notably the
Panchromatic type, it is not permissable to
load with the aid of a normal dark -room lamp.
In this case, the emulsified side of the plate can
be detected by gently stroking the finger across
both surfaces of the plate. The sensitized
surface can be found by its matt texture
as opposed to the smooth feel of glass.

Before detection by this means it is advisable
to wash the hands, otherwise there is the risk
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that the natural oils from the skin will be
deposited on the sensitised plate surface, and
so preyent the full development of those
affected parts. When the plate is in position
securely fasten the back of the camera, and it
is then ready for use.

When taking a photograph choose a day
when the light is intensive and strong. Rest
the camera on a firm basis, and sight the object
through the view -finder. Steady the camera
with the left hand, and with the right remove
the pin -hole cap for the necessary duration of
exposure. When the exposure is completed
replace the cap as quickly as possible.

Observations
Further Interesting Scientific Facts About Everyday Topics

By Prof. A. M. LOW

(Continued from page 122, January issue.)

Reaction
EVERYONE talks nowadays of reaction,

but they mean, as a rule, that they are
tired after the strain of war. Reaction

has a technical meaning too. It is equal to
action, as one of the first laws of mechanics
tells every student.

If I push you against a wall, my feet or
body push equally hard in the opposite direc-
tion. A bullet flies from a gun but the
gun jumps too ; being heavier it jumps less
far.

My car has just been rebored and every
time I cautiously accelerate in neutral the car,
shivers because it is trying to turn round the
engine just as much as the engine is turning
round in the car.

Relative speeds offer some comparable
problems. Bullets fired from trains at the
engine driver can hit him because their total
speed is that of the bullet plus the train,
relative to the earth. Fired from the track,
they merely run beside the driver if the speed
of bullet and train are (most improbably)
equal.

When you step on to a moving platform
or stairway, walk quickly so that your body
and the track travel together. If you walk
at the rate of the moving platform and stand
still when reaching it, there will be no shock.
This avoids all chance of " after -dinner."
accusations !

Secrets
T CAN scarcely remember one occasion
1 when I have ever approved of secrecy.
In the first place it is nearly impossible ; and
secrets nearly always do harm in the end.

That is one reason why science is not very
popular. Until quite recently science was
rather frowned upon in England, and was
looked upon to some extent as the prerogative
of poor people while the wealthy devoted their
time to the glories  of Plato, Socrates. and
Louis XIV. Or were supposed to do so.

All this brushes aside the brutal truth that
unless dead languages and old thoughts can
be reborn as something new or original they
are next door to worthless. The medical
profession have been sinners in this respect.
Everyone knows that many diseases have
grown due to the secrecy surrounding their
onset. I understand that both cancer and
T.B. can often be cured or rendered innoc-
uous when taken in time. These things are
not matters for whisperings.

Nor do I like the extensive use of Latin,
or rather Dog Latin, terminology for I think

it gives the partly educated an unfair advan-
tage over those who are too easily impressed.
I had the honour to learn chemistry from the
great Professor Armstrong, and I recollect
that he would never allow us to speak of
sulphuric acid until we knew what we meant.
" Call it firewater," he would say, " in the
meantime."

Patent Medicines
LOOK at the number of patent medicines

which are sneered at because they are
patents, although this trouble has now been
remedied in most casts by the new Patent
Laws which do not permit a combination of
a few chemicals to result in worthwhile pro-
tection ! One hears people say " How absurd
to charge 5s. when the materials are worth a
farthing." " Not at all," I reply ; " they are
well combined, conveniently manufactured
and they do their job."

So let us sweep away this idea that science
belongs only to a few queer men with big
black hats and bushy hair. The housewife
using soda for cooking, or bicarbonate of soda
in bread, may be making a complicated ex-
periment. As well treat this a secret as the
atom bomb. In short, it is impoSsible to keep
it dark.

If I mix a little acid and a little bicarbon-
ate of soda into a pudding, carbon dioxide is
evolved. Just the same gas that so many
fire extinguishers produce. A gas which is
inert, can be used for preserving apples, and
which comes out of our lungs every time we
breathe. The chemical actions which can be 
expressed in complicated symbols really need
no glorification.

If hydrochloric acid is used with chalk as
a " riser " the pudding would rise most excel-
lently. Some of the carbon combines with
some of the oxygen to produce carbon dioxide,
some of the calcium in the chalk combines
with some of the chlorine in the hydrochloric
acid and a little water in various stages of
composition is also released. The real point
is that chlorine, a deadly poison, is quite
harmless when combined with something it
clings on to out of the chalk.

There are many similar examples. Think
of the hydrogen from the gas jet which com-
bines with some of the oxygen in the air, boils
your kettle, forms steam in doing so long
before the kettle boils, and then probably
condenses on the bottom of the kettle before
the rate of heat transfer becomes great enough
to turn the water drops outside the kettle
into steam. All very scientific indeed.

Flowers Can Think !
THERE is no need to look at pictures with

ones' head on one side although it might
be logical not to look at them with the very
centre of the eyeball. Let me explain. The
millions of sensitive points which make up
the retina at the back of the eye are of different
kinds. Some seem so shaped as to be 'very
sensitive to light, while others appreciate
colour.

You will have noticed that looking at a
clock in a dimly lit room it is better to look
a few inches to one side for this brings the
light-sensitive part of the eye into better
play and the time is more easily seen. Colour,
I imagine, should be looked at straightly
because it is in the middle of .the eye that the
majority of colour cells are found.

But to return to nature ; not literally.
We rely upon artificial aids for most pleasures,
and this is natural in an era when we try to
subdue the body that our minds may improve.

Flowers turn to the sun, some catch flies,
others shrivel up' when touched. They are
sentient. How can we be sure that they do
not think and that, in fact, some are not evil ?
Not evil because they may be poisonous,
which doubtless has a vital purpose, but
nasty in their outlook. Flowers may be, I
think, on an infinitesimally smaller scale,
living, thinking, and instinctive parts of life.
Do you experience no feeling of diffidence
when you cut down a "tree ?

What Are the Consequences
THAT depends upon what you have done.

But to be very serious, I have always
wanted to write a book on conseqtiences and
platitudes. The latter are too terrible, for I
listen to them all day in railway carriages and
in restaurants. Why do people imagine that
one wants to hear their noise any more than
we would care to notice their smell ?

Consequences are quite different. They ate
fascinating because of their illimitable range.
Might it not be that wars are caused by a
woman who loses her . comb (id. combs are
is. in London streets nowadays) annoys a
man and so on ? Could not a squabble between
Mr. and Mrs. Engine Driver one morning,
account for an accident ? Why do some seeds
become weeds over long periods of rest ;
what, in fact, is the result of every thought
we make ? For thoughts do make material
things in time.

"Action 'Stations"
IN about the year 1916 I was at a shore

station awaiting the arrival of a submarine
fleet which had been signalled in enormous
numbers. Guards turned out, it was " action
stations " and guns were loaded. A few
minutes' hurried investigation showed a small
fly to be stuck across the wires of an indicating,
galvanometer. Think of sonic of the con-
sequences of things you have done, and you
will realise when you wake up how far you
have travelled. I cannot say I believe whole-
heartedly in chance.
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Notes on Optical
Calculations

A New Method of Working Which Simplifies Optical Problems
By D. C. STILL, F.S.M.C.(Hons.)

IT is frequently necessary for the engineer
or model constructor to work out a simple
optical system and, unless he has retained

a very good grasp of his earlier lessons in
physics, he may find the task somewhat
difficult. There are, unfortunately, several
quite different " sign conventions in yogue,
and the tiro is often puzzled by the fact that
th sign in the well-known u v (conjugate
foci) formula seems to- vary from text -book
to text -book in the most inconsequent way.

It is the writer's intention therefore, to
endeavour to clear the air a bit in regard to
these formulae, and to present a newer method
of working which greatly simplifies, optical
problems. This necessitates the introduction
of a unit little used except by opticians-
the dioptre-but readers will find a clear
conception of the term most helpful.

Card Screen

Imege In Sheep
Focus

Lens
(t18 0)

Fig. 1.-Simple apparatus for finding the foe
When the conventional formula: connecting

object and image distances with the focal
length of a lens are used, great attention has
to be paid to the direction of the light, and
a plus or minus sign given to it according to
some arbitrary convention. Depending on
this convention, the sign in the formula may
be either plus or minus ; hence the confusion
among students transferred from one college
to another where a different sign convention
is in use. In the method I shall presently
outline there are only two things it is necessary
to understand-the dioptric system, and the
elementary principles of the behaviour of
light on reflection or refraction. No formulae
are required ; and the sign convention,
depending directly upon the type of lens or
mirror used, cannot possibly confuse. All
that is really required in addition to a know-
ledge of the rudimentary principles of
refraction is a logical mind.

The Dioptre
The ,dioptre is a unit of vergence (con-

vergence or divergence), and is given by the
reciprocal of a focal length or other optical
measurement in metres. Thus, a lens which
has a focal length of 20 cm. will have a dioptric
power of .2 M. -5 dioptres ; if its focal
length is 8o cm. it will have a focal length of
100 CM./80 CM. =1.25 dioptres.

Similarly, if a mirror has a focal length of
8 cm. its dioptric power will be too cm.18 cm ---
12.5 dioptres (written 12.5 D.). Incidentally,
I would remind readers that the focal length
of a curved mirror is not to be confused with
its radius of curvature ; the radius of curva-
ture being always just double the focal length.

The advantages of the dioptric system are
very great. lit the first place, a good idea of

the power of the lens is obtained in manageable
figures. Moreover, the stronger the power
of the lens, the higher its dioptric number.
Again, a combination of two or more lenses
can easily be calculated simply by adding their
respective dioptric powers, whereas their focal
lengths admit of no such simple calculations.
Finally, the focal length can always be got
back from the lens by the simple expedient
of taking its reciprocal again ; a 2 dioptre
lens has a focal length of 1/2 m.=50 cm.,
or a lens of 5o cm. focal length has a dioptric
power, of 11.5 m.=---2 D. It is just as simple
as that.' The optician always works in dioptres,
which grew out of the focal length system
many years ago.  Of course, if you know the
focal length of a lens accurately in inches,
it can still be converted to dioptres quite
easily. There are 39.37in. in a metre-near

enough 4oin. Divide,
therefore, the focal
length of your lens in
inches into 4o, and you
again find yourself with
its dioptric power.

Finding Focal Length
You may have a

collection of lenses by
you, but have shied off
trying to do anything
with them because you
have no idea of their
focal lengths. It is very
simple to find out what

their powers are. Simply set up your lens
at one end of a ruler, and focus a distant
object (in practice anything over loft. away)
on a piece of card set up behind the lens in
such a manner that it can be slid easily along
the ruler. The diagram, Fig. I, should make
this clear. Then the distance of the lens
from the card screen is its focal length.

If you have a lens of very short focal length,
or a concave lens, the quickest and most
accurate way to find its focal length is to take
it along to your optician, who should be able
to tell you within an astonishingly short time
exactly what its dioptric power is. Don't,
however, worry him with microscope objec-
tives or combinations of thick lenses.

Light From Distant
Object

al length of a lens.

Convergent and Divergent Light
Certain basic facts about lenses and mirrors

even the youngest student knows well.
A convex lens always converges light ; so does
a concave mirror. A concave lens always
diverges light ; so does a convex mirror.
So much we all know.

It is not, then, too much to ask us to con-
sider any lens or mirror which converges light,
or any convergent beam of light, as " plus."

S

("4/3 a 40)
Fig. 3.-If the direction of light is reversed
signs of object and image distances will be
transposed, but the calculations remain identical.

10' 3Metres--P:30-.-.

Ca) +80

Para//e/ Light From Distant
Object

(b)
Light Source +SD

Y8..4
59in

331/3eim
-30) (zi-sd)

Fig. 2.-Diagrams showing parallel light,
and divergent light rays impinging on a lens.

On the other hand, all lenses or mirrors which
diverge light, or any divergent beam of light,
are to be considered minus." In the special
case of light coming from a source it is always
taken as minus, because it diverges, spreading
out in all directions. If, therefore, we' have a
source of light quite near to diens, we are in
effect using divergent light, and the focus of
the lens will correspondingly be altered.

Consider, for instance, the example
illustrated in Fig. 2. In the first sketch
(a) we have parallel light impinging on =-
8 dioptre lens. As the focal length of this
lens is m.,the light will be brought to a
focus 12.5 di. from the lens. Now suppose
our source is brought to 33 cm. from the
lens (Fig. 2b). The light f,rom the source is
now divergent, and the focus of the lens will
consequently be farther away.

But how much farthey away? Well, the
light divergent 33 cm. from the lens has a
dioptric vergence of -3 dioptres. We have,
therefore, light divergent -3D redirected by
a lens of? plus 8D. It is not difficult to see
what the result is going to be. Recall that
you can add and subtract dioptres-that they
are not difficult to handle like focal lengths.
So we have minus 3 plus 8, equal to plus 5
dioptres. The reciprocal of +5 gives you the
image distance in metres, so that the light
converges to a focus on the image side of the
lens at a distance of 20 cm. from it.

In case there is any shadow of doubt
remaining, look at it like this : A convergence
of 8 acts on a divergence of 3 ; there will thus
be a preponderance of 5 of convergence, 3 of
the 8 dioptres of the power of the lens being
used up in overcoming the divergence of the
incident beam.

Another Example /
Suppose we are making a " magic lantern "

and wish to project our image on a wall about
loft. away. We have a lens of 25 cm. focal
length:

It is always easier if you draw a clear
diagram for these problems, as in Fig. 3.

An important fact to remember, which can
often greatly simplify calculations of this type,
is that the path of light through an optical
system is reversible. We can, therefore,
consider it as coming from the screen (S),
diverging for 3 metres (divergence =ID)
until it reaches the lens of plus 4 D). It
will have a vergence on leaving the tens of
-4 plus 4=-3f13. The reciprocal of this
gives us the object distance in metres ; it is
obviously 3/II metres, or 27.27 cm. from the
lens-rather too long to be satisfactory in
practice.

I do not propose to deal with concave
lenses or convex mirrors, as it is only rarely
that these are required. Suffice it that if you
have a convex lens of too high a power it is
possible-but not always practical-to place
it in contact with a concave lens to give you
the required difference in power. If you have
a plus 7 lens you can make this in effect a
plus 6 by placing a minus r dioptre lens in
contact with it. - Concave mirrors are
occasionally used for various purposes, though



February, 1948

they are not as satisfactory as a convex lens,
generally speaking. I will give one example
incorporating a concave mirror for readers
who are interested.

Concave Mirrors
Take the case of a mirror of 24 cm. radius

of curvature. Its focal length will be half
this distance, 12 cm., and its dioptric power
will be plus 8.33 dioptres. If we place an

-0600

#8330

-..--'7-1330
-  &,77Metres Giving /mage Distance Ot

f27%.
Fig. 4.-Diagram showing divergent light

impinging on a concave mirror.

object 2 metres from the mirror where will its
image be found ?

Those readers who have grasped the basic
principles of the vergence method of calcu-
lating will have no difficulty in solving the
problem with the aid of the diagram (Fig. 4).
Divergent light from the object 2 metres
distant ; dioptric vergence of this light is
-0.50 dioptres. Impressed vergence of mirror
=plus 8.33 D. Therefore, vergence of
reflected light will be plus 8.33 D minus o.5o D
= -I-7.83 D. The reciprocal of 7.83, easily
found from four -figure tables, is .x277
metres. So the image will be found x2.77
centimetres from the mirror. (By the way,
those readers who are digging into reciprocal
tables after a long rest from them must re-
member to subtract the differences in the end
columns.) If you require to project an image
on a screen the light after passing through
your lens must always be convergent (plus).
If your calculation gives you a minus result
you must either use a stronger lens or increase
your object distance.

Magnification
The approximate magnification is very easy

to find-indeed, it is simply given by the
relation of the image to the object distance.
This is clearly illustrated in the following
example :

You have a lens of 14 cm. focal length, and
wish to project an image on a screen about
6ft. away. What will be the object distance
required and what will be the magnification ?

Here again, the problem is two-thirds
solved with the aid of a diagram (see Fig. 5).

Now that the method, has been shown in
detail it will be encouraging to work this
problem out without going into explanations,
to illustrate its speed and simplicity.

(a) Incident light may be taken as travelling
backwards through the known distance, so
that we have :

Incident light diverging
from 2 metres .. minus 0.50 D

Power of lens -1004 cm. plus 7.14 D
Dioptric vergence of emer-

gent beam .. plus 7.14
minus o.5o D

+ 6.64 dioptres
Therefore object distance

=(reciprocal of 6.64) = +15.o6 cm.
(b) Magnification.

Object distance -15 cm. (near enough)
Image distance = zoo cm.
Therefore image will be 200'15 times the

size of the object, or about 131 times.
Like reversibility of optical path, magnifica-

tion applies both ways round, too. It is best
to regard it, not simply as the number of
times the image is larger than the object (it
may be smaller), but rather as the ratio of
the image and the object distances. If the
image distance is three times that of the
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object, then the image is three times the size
of the object. On the other hand, if the
image distance is a quarter that of the object,
the object is four times the size of the image,
and so on.

I might add, by the way, that it is impossible'
to calculate the magnifying power of- a lens
used as a magnifying glass, or the magnifying
effect of one's spectacles, in this simple
manner.

A Few Notes on Optical Models
It will be realised that there are serious

limitations to what the amateur can do when
constructing optical models. To make a
camera, for instance, that will give only a
passably good picture, a first-class lens is
required, and even the simplest telescope will
give a rainbow -coloured image unless an
achromatic lens is used, the cost of which
may be prohibitive.

Often, however, one can pick up a good
quality lens, either new or second-hand, which
will do for an enlarger, magic lantern or
epidiascope. A few hints on optical troubles
you may find in setting up such instruments
yourself may be found
useful. If you are getting
a blurry image, you can
often improve the definition
enormously by " stopping
dawn "-that is, reducing
the aperture-of the lens.
But this, of course, cuts
down the amount of light
to a corresponding extent,
so that the degree to which
improvement can be effected
by this means is limited.
If a black -and -white picture
comes out with red and
green edges on your screen,
it is probably because your
lens is not achromatic and
will not give very good results whatever !Tou do
with it. If, however, the lens is for use, say,
in an enlarger, you can incorporate a coloured
filter-say green-in the system, which will
reduce the trouble appreciably and will make
no difference to the print. Your exposure
time, of course, will have to be lengthened
and, if possible, your illumination improved

(a)
'RIF-.

(b)
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in this case. It must be realised, however,
that a lens has a different focal length for
every colour, and you will have to make a
fine adjustment to your object or image
position to get the best results if coloured
light is used.

An epidiascope needs a large aperture lens
and a strong light to get a worthwhile result,
and the projecting lens should be fairly close
to the photograph if practicable. You will
probably find, with most amateur work, that
the images are rather disappointing ; you may
also find that if the centre is in focus the edges
are blurred, and if the edges are clear the
centre is blurred. All you can do about this
is to reduce the blurring as much as possible
by any of the means suggested, and set your
focus somewhere in between the two positions,
so that the whole is very slightly blurred.
You will find your audience will not be nearly
so critical of your result as you are yourself.

A " magic lantern " needs a condensing
lens as well as a projecting lens. The reason
is that it is most important to get the slide
evenly illuminated, and unless a condensing
lens is used you will find your image patchy.

7140

2m.-0.500

Image Distance (X)

Magnification- 230 . 13,5X

h

Fig. 5.-Diagrams illustrating the method of calculating object
distance and magnification.

The source of light should be placed approxi-
mately at the focal point of the condensing
lens. Incidentally, if the condensing lens you
have is somewhat scratched, it does not matter,
though the condition of the projecting lens
should be good. However, it is far better to
use a good scratched lens than a perfectly
clear one of mediocre quality.

First British Commercial Helicopter
AFEW months ago, when the world's

largest land -plane, the 126 -ton " Bristol
Brabazon I, was towed from its building site
at Filton to the new Assembly Hall for final
assembly, the Bristol Aeroplane Company
provided a fitting signal to the world that
Britain was determined to capture air
supremacy over the oceanic routes. The
Bristol Company has not, however, devoted
its entire post-war energies to the construc-
tion of trans -oceanic air -liners, for at the
other end of the scale it has produced
Britain's first commercial helicopter.

Designed as a four -seater and known as she
" Bristol" Type 171, it is intended for use
as an air -taxi, feeder -line aircraft, rescue
work or artillery spotting. In building this
helicopter, the company has aimed at pro-
ducing a " foolproof " aircraft, capable of
operation not only by airlines but also by
the private individual.

Many safety features have been incor-
porated in the design. Apart from the special
controls which give an outstandingly light
and vibration -free control, together with a
very neat rotor head, a particular feature of
Type 171 is the rotor itself, which has been

designed to have an unusual high moment of
inertia and to run at high r.p.m. This com-
bination provides the rotor with a very high
kinetic energy, which can be used in the
event of an engine failure to ensure a safe
forced landing. 'One of the great dangers of
helicopters in the past has been that in the
event of engine failure at a fairly -tow alti-
tude, if insufficient height was available to put
the machine into an auto -rotating glide, there
were no means of preventing a very heavy or
possible crash landing. With the high kinetic
energy of the Type 171 rotor, however,
a safe landing is always possible because the
energy of the rotor can be used to destroy the
sinking speed of the machine and still leave
it capable of hovering for a few seconds
before touch -down, even with no engine
power.

Another feature of the " Bristol " 171 is
that it has been designed throughout with a
view to long -service life with a minimum of
replacements of working parts. This applies
particularly to the transmission system, where
all parts, including the gears and bearings,
have been designed for a life of to,000 run.
ning hours.
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A Radio Metal Locator
A Device for Finding Buried Metal

By J. COBHAM

THERE can be few radio experimenters
who have not at some time felt the
desire to stray dowp one of the side

tracks of radio and to' carry out tests with
some pieces of apparatus employing wireless
principles and materials, although not being
concerned with communication.

With this thought in mind the following
apparatus was designed. The circuit was
found to give excellent results, and many
interesting experiments have been carried out
with it. Used on the sites of old Roman
comps in Dorset, many coins, rings and
other metallic objects were located, some
of them of considerable value.

The Case
This is a simple box constructed of thin

wood. It is fitted with a shelf on which the
components are mounted. The measure-
ments of the case are not important and will
obviously depend upon the size of the com-
ponents to hand, and also whether one uses
midget valves or those of the more normal

L /ST OSC.
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The Search Coil
Frame
This was made of.

thin wood r6in. by
14 -in. by 4 -in. deep.
It is fixed to the bottom
of the case by means
of small right-angle
brackets.

The, search coil
windings are as fol-
lows:

L.1-7 turns of 3o
gauge DCC wire.

L.2-9 turns of 3o
gauge DCC wire.

A space of about half an inch
left between the windings.
The Circuit

This employs three valves : The first is an
oscillator, the second a combined detector -
oscillator and the third a low -frequency out-
put valve. This last may be a small power

t_ 0

Phones

2ND Osc.
Det,

2.-Rear

should

LE Amp

Fig. r.-Circuit diagram for

size. If some of the very small valves can
be obtained and are used in conjunction with
other miniature components, a really light
and compact unit can be made.

the radio metal locator.

H.7:÷

Variable
Resistor

view, showing components, and- the locator ready
for use.

be

HT-

L,T4

valve or a pentode.
The coils for the det.-osc. stage are

wound on a former made from a small length
of ebonite tube 'lin. in diameter.

L.3-5 turns of 3o_gauge DCC wire.
L.4-18 turns of 3o gauge DCC wire.
The following is a list of values of the

other components required:
Condensers. Resistors.

A-.000r mf.
B-.000r mf. R -3o ohm variable.
C-000r mf. R.1-r meg.
D-r mf.
E-.002
F-.00; mf.
G-.000r mf.

variable.

Operation
When the set has been completed it is

advisable, to test it out before it is put to any
serious use. This may be done by burying
a small sheet of metal such as copper a few
inches under the ground, "then with about
6o volts H.T. adjust the tuning condenser
and the variable resistor until a whistle is
heard in the headphones. With the search
coil held just _above the ground it will be
found that the pitch of the whistle will alter
when the apparatus is passed over the buried
metal.

Transformer. -
ratio.

RFC. -25 turns, 3o
DCC on lin. former.

'Valves
With regard to these, it is best to try out

several valves, as it has been found in prac-
tice that one valve will not oscillate as well
as another, although they may both be of
the same type and,'according to their mark
ings, identical.

New British Standard for Screen Brightness
For the Projection Millimetre Film (B.5.1404)

THE question of screen brightness was
under consideration by a Committee

of the British Standards Institution in 1938
and this work, which was interrupted by the
war, was resumed in 1945 when it was found
necessary to examine the effect of the fol-
lowing variations:

Type of film-It Was generally believed
that colour film required more light than
black and white film for satisfactory pro-
jection, but no very significant difference
was in fact found between the two. The
ffect of fine-grain release, positive -film was
also examined.

Distance of print.-For the average theatre
a decrease of density gives an inferior result
owing to loss of tone -discrimination in the
high -lights ; this factor was found to be

highly significant, but the problems involved
were complex.

Contrast of the print.-A loss of tone -
discrimination may be at least partially off-
set by an increase of contrast and this factor,
although less significant than density of'
print was still important.

Projector arc and screen.-The most im-
portant of these factors was the nature of
the arc.

Auditorium lighting.-This affects projec-
tion in two ways, the degree of dark adap-
tation of the audience and the' tone -dis-
crimination of the screen: reflected light
from the walls does; this is shown by the
fact that the white screen is clearly visible
when the projector is shut down.

The problems arising 'from this factor
were also complex and some of these prob-

lems are awaiting attention by a B.S.I. Com-
mittee, but the results showed that, under
conditions where auditorium lighting was
almost entirely -controlled by the nature of
the scene projected, no significant variation
of brightness levels were found to correspond
with changes in type of scene.

Subject.-The investigations show that
only insignificant variations in optimurn
brightness levels resulted from the type ,of
scene being projected.

Result of investigations published.-These
investigations, which were carried out by 4
Committee of independent experts, yielded
valuable results upon visibility of grain;
flicker, glare and the general quality of pro-
jection. Consideration of these results led
to the publication of B.S.14o4 which con:
tains not only the Committee's recommen-
dations but alto a comprehensive report on
the tests carried out and the results.

Copies of this Standard may be obtained
from Sales Department, British Standards
Institution, 24, Victoria Street, London,
S.W.s, price 2s. post free. .
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An Electric Floor -lamp
Constructional Details of an Attractive and inexpensive
Appliance. By R. J. CHAMBERLAIN

USING a length of ordinary tubular
brass curtain rod as a column greatly
simplifies the construction of electric

floor lamps and the simple, modern type of
lamp described in the present article should
appeal to most handymen. A piece of rod
4ft. 6ins. or 5ft. long is wanted. Its outside
diameter depends on the diameter of the
nipple end of a lamp holder. This end has
to be a tight fit in the " bore " of the tubing.

As most bakelite holders, with push -bar
switch, have nipple ends about in. diameter,
the brass rod will be about sin. or possibly
;in. in diameter. 'Therefore, as it is impera-
tive that the holder' fits in the tubing, the
holder must be obtained first, then tried in
curtain rod of varying " bore " diameters
until the correct size is found. Incidentally,

L..

/2"

it is always a good idea to bear in mind that;
in the case of a slightly loose fit, the nipple
end can be wrapped with a strip of insulation
tape to build the correct diameter required.
In the case of holders which are a trifle too
large, the diameter can be reduced by filing.
Try, however, to avoid having this job to do,
as the bakelite is weakened near the shoulder-
ing.

Other materials you will need consist of a
9ft. length of twin flex, four I lin. diam.
metal furniture gliders, some riin. by 6 (or
8) flathead iron screws, a 6o -watt frosted
lamp and the wood for making the base and
column shouldering. Regarding the lamp
shade and its holder, these are best pur-
chased. The shade should be about 'bins.
to i8ins. in diameter. Anything smaller,
such as tzins., is out of proportion.

Fitting the Lamp Holder
As mentioned previously, the nipple end

of the lamp holder is fitted tightly into one
end of the brass rod, as sectioned at Fig. t,
Having tested the holder in the rod, connect
the twin flex to its terminals, push the free
end of the wire doWn the rod and finally

force the holder home. A touch* of paint
could be applied to the nipple end of the
holder to serve as a fixative.

It should be explained that the type of
lamp holder suggested has a proper screw -off
nipple. This enables the holder to be used
as a pendant (ceiling) type. For floor or
table lamps, the actual bakelite nipple is
removed so the end of the holder may screw
on a brass adaptor plate affixed to the top
end of the lamp column. As tubing is used,
such a plate would be difficult to attach. As
the rod is tubular and takes the nipple end
of the holder, such a plate is unnecessary.

The Base and Shouldering -

The base measures I.:tins. by 14ins. by tins.
It could be built up from zin. thick planking

Tins. wide by rub jointing two
14in. lengths together. For
extra strength, the pieces may
be dowelled together, and this
is recommended.

Having levelled both sides
with a smoothing plane and
carefully trimmed the wood
square with a try plane or
block plane, the corners are
shaped as shown in Fig. 2.
Note that the shaping con-
forms with the position of the
metal gliders. Simply gauge
a zin. margin all round the
top side, then scribe the quar-
ter circles with the compasses.
With a tenon saw, make cuts
in line with the marginal lines
to the depth required 'and saw
off the corners, following
which the wood is rounded
with a wood chisel, paring off
a little waste wood at a time

Fig r. (Left).-
Side elevation
and enlarged
details of lathp-
holder and
tubular column.

until the shaping is correct
for filing and glasspapering.
A lin. hole is bored through
the centre of the base. This
is the outlet hole for the flex
wire.

A constructional view of
the column shouldering- is
shown in Fig. 2. It con-
sists of a wooden socket,
fitted with a skirting. Assum-
ing the column rod is tin. in
diameter, you require two
pieces of wood t3ins. by tin.
by lin. and two side pieces
of similar length, but zins.
by lin.

Glue and nail the narrow-
er lengths between the- sides
(using' slin. oval nails), then
try the curtain rod in the
square socket hole. The rod
should be a neat fit and not
wobble. Before adding the
skirting pieces, make the
upper base piece, this mea-
suring 8ins. by 8ins. by tin.

The completed floor -lamp in a homely setting
or ;inv., with a 2 -in. square hole into which
the shouldering fits neatly.

Add the skirting pieces, these measuring
8ins. long. Cut two tins. wide and .two
Sins. wide from lin. stuff. Affix to the
shouldering With glue and nails. A few
screws should be driven through the upper
base piece into the skirting to give additional
strength.

Affixing the Base
Thread the twin flex through the tin. hole

in the base and proceed to attach the upper
base in position with screws, one being driven
into each corner via the underside of the
heavier base. To facilitate handling and

(Continued on page 168)

14"

-1 2. I-
;

- :

1

=_-

Fig. 2.=Underside view of base, collar piece, with constructional
view of shouldering to the brass tubular column.
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Davy or Stephenson ?
The Priority of the Miner's Safety -lamp Invention

WHO originated the well-known miners'
safety -lamp, that simple, foolproof
efficient lighting device which, during

nearly a century and a half, has preserved
innumerable mine workers from sudden and
tragic disaster? -

No doubt, if you follow the official history
which is retailed in popular textbooks you
will aver that Sir Humphry Davy, the
Cornish chemist, the discoverer of sodium
and potassium, and also one of the pioneer
electrical experimenters in this country, is to
be credited with the honour of inventing the
first successful miner's lantern, the device
which even to this day is known as the
" Davy lamp."

But popular history, even when it deals
with inventions and discoveries, proceeds
only in broad outlines, neglecting significant
details of a subject. It is, indeed, precisely
in the matter of the miner's safety -lamp in-
vention that a good deal of credit has been
bestowed in the wrong quarter, for despite
the enormous success of the miner's hand -
lamp constructed on the Davy principle, Sir
Humphry Davy himself cannot be said to
hold priority in this invention. Another
inventor, and one no less eminent than the
renowned George Stephenson, the railway
pioneer, devised a form of mining lamp and
actually used it in underground colliery work-
ings some time previous to Davy's announce-
ment of his invention.

The question'of the priority -a this import-
ant and vital invention has been talked about,
written about, argued and even quarrelled
over since the first days of the miner's lamp.
There have been Davy factions. and Stephen-
son enthusiasts, neither of these being
inclined to admit the claims of the opposing
party. Hence the result has been that the
historical matter of the priority of the miner's
lamp invention has never been universally

Gas Exit

Water
Sea/ Metal Chamber With

Silk Windows

.1- Air Entrance

Water Seal

The " wa er" lamp invented by Dr. Reid
Clanny in 1813. It preceded both the Davy
and Stephenson lamps and was the first of all

miners' safety -lamps.

admitted. Such, indeed, is the position at
the present day. The Davy claimants, having
had the greater influence, have been able to
attribute the miner's lamp invention more or
lesg solely to their hero, and to sidetrack the
Stephenson issue as one of little importance.

Let us, however, consider a few of, the
more salient facts in this historical dispute,
facts which are available to any inquirer who
has the time and the inclination to go to their
sources and sift them patiently for himself.

Dr. Clanny
In the first place, neither Davy nor

Stephenson was the originator of the miner's
lamp. That honour goes to a certain Dr.
Reid. Clanny, of, Sunderland, who, in t813,
invented the -first of the miner's flame lamps.
The Clanny lamp was an absolutely safe con-
trivance and it extinguished itself automatic-
ally in an atmosphere of inflammable gas. It

By J. F. STIRLING, .M.Sc.

comprised merely a suitably -mounted candle
which was burned in an enclosed spice. Air
was fed to the lamp through a water seal
below the candle and the products of com-
bustion also had to pass through a water seal.

George Stephenson, creator of the " Geordy,"
or first miner's lamp.

The necessary air was blown into the lamp
by means of a diminutive pair of bellows
actuated by a boy whose special duty this
was.

But because the Clanny lamp was cumber-
some, because it needed careful and continual'
attention from the " bellows boy," and in
consequence of the great ease with which the
candle flame could be put out accidentally,
Dr. Clanny's lamp never became accepted as
a suitable illuminant for mine use. All the
same, it is to this rather mysterious Dr.
Clanny that the fame of being the originator
of a mine safety -lamp rightly belongs.

George Stephen-
son, it may be re-
collected, at the time
of his earliest loco-
motive trials, was
engaged as an en-
gine wright at Kill-
ingworth colliery,
about seven miles
north of Newcastle -
on -Tyne. Previously
he had been a
brakesman or eh-
gine - attendant at
other collieries in
the district and he
was well, familiar
with the many 'disas-
trous "'blasts " or
m i n e- explosions
which, at that time,
were increasing in
frequency in the
Durham and New-
castle mining dis-
tricts.

So dangerous were
some of these col-
liery workings that
miners, driven to

desperation, refused at times to enter the
pits, preferring, seemingly, economic and,
indeed, actual physical starvation 'to a daily
encounter with pit perils which threatened
hourly to put an end to their existence.

" Blowers"
Some of the mines were so bad that their

workings were full of " blowers " or fissures
in the coal seams through which inflammable
mine gas escaped with a characteristic gush-
ing noise. In these mines, naked candles
were utterly impossible. The phosphor-
escence of decayed fish skins was tried as a
means of illumination, but it was of little use.
In such mines the " steel mill was
employed. This was a device in which a
notched wheel revolved against a flint. It
struck a stream of cold sparks which, it was
found by experience, would not ignite the
gas, and by this feeble illumination the Dur-
ham and Northumberland miner carried on
his dangerous work.

There is an anecdote about George
Stephenson, aided by a few chosen men,
bravely extinguishing a fire in the workings
of Killingworth colliery by building a wall of
bricks across the entry to the workings. One
of the men, Kit Heppel, subsequently asked
engineer Stephenson whether he thought
that something could be done to obviate
these continual mine explosions.

The answer which Stephenson gave was
that he thought that something could be done
to this end.

" Then," ejaculated Kit Heppel, " the
sooner you start, the better ; for the price of
coal -mining now is pitmen's lives."

And that, if we are to believe records, is
how George Stephenson brought himself to
grips with the pressing problem of construct-
ing a lamp which would not fire mine gas in
underground workings.

The first idea of the afterwards celebrated
locomotive pioneer was that if he could
construct a lamp having an elongated chim-
ney a current of air would continually ascend
through the lamp ,and this would prevent the
inflammable mine gas from descending down
the chimney and thus becoming ignited. Air
was admitted to the lamp through a narrow
tube at its base, and Stephenson had a regu-

The rail -side cottage at Wylam, Northumberland, in which George
. Stephenson was born, 1781.
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lating slide fitted to this air tube so that he
could control the amount of air obtaining
access to the interior of the lamp.

A Brave Trial
It was on October 21, 1815, that Stephen-

son received from Messrs. Hogg & Co., tin -
men, of Newcastle -on -Tyne, the very first
safety lamp which had ever been manufac-
tured. It was 'a lamp which had been made
to Stephenson's own design.

Almost immediately, Stephenson subjected
his lamp to practical test, a trial which, per-*
haps, if it had failed, might easily have ended
his life abruptly and on the spot.

Taking a couple of colliery workers,
Nicholas Wood and Jack Moodie, with him,
Stephenson carried his new lamp down the
mine and into one of' the most dangerous
workings where explosive gas was issuing
with a loud noise from a fissure or " blower '
in the roof.

The men erected some deal boarding round
that portion of the workings from which
the gas was escaping, thereby making the air
fouler than ever it had been before. Moodie,
whose practical experience of fire -damp was
greater than that of either of his companions,
averred that it was suicide to enter into the
boarded -up enclosure with any form of light.

But Stephenson declared his confidence in
the safety of his lamp. Leaving the others
behind, he went boldly into the enclosure and
held his lamp up to the escaping gas. The
flame of the lamp grew bigger. Then it
flickered aneP went out. But there was no
explosion.

In a distant part of the mine workings,
Stephenson relighted his lamp. This time
his companions followed him into the
boarded -off enclosure. Again, the same se-
quence of events occurred. This time, not
only did the flame of the lamp grow bigger,
but the lamp's interior seemed momentarily
to be filled with fire. However, the flame
was quickly extinguished and the lamp went
out.

Several times that night was the same
experiment repeated. Always the same result
happened. The problem of the mine safety -
lamp had, in its essentials, been solved, and
George Stephenson knew it.

About a fortnight afterwards, Stephenson
repeated his experiments in the pit, this time
in front of a larger number of interested
individuals. As before, the lamp was entirely
successful. Not, of course, that the lamp
was not capable of improvethent. Its fault

More famed
preserved by
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was that it tended to become extinguished in
the presence of only traces of inflammable
gas, and in such atmospheres it had to be
very steady and free from vibration.

Stephenson had an improved edition of his
lamp made. This was tested and found to

better results. A third lamp was also
subjected to tests in the mine on November
3o, so that between October 21 and the
latter date Stephenson had designed and

Sir Humphry Davy, to whom popular history
has accorded the chief fame of the safety -tamp

invention.

tested three safety -lamps of his own inven-
tion.

The Sunderland Committee
Now let us consider the Davy side of this

safety -lamp controversy.
In the summer of 1815, a committee of

mineowners and their agents, alarmed at the
increasing frequency of colliery disasters in
Northumberland and Durham, sat at Sunder-
land to consider ways and means of reducing
the hazards of mining. The committee sat
and talked, but found itself unable to do any-
thing from a practical viewpoint. It did,
however, recommend that Sir Humphry
Davy, of London, should be approached in

the matter and that he
should be requested to
turn his attention to the
possibility of devising a
safe light for mines.

And that is how Davy.
the chemist and elec-
trician, came into 'the
mining world. Davy,
at this time, was very
much at the height of his
career and his fame. He
was being lionised by
London society. His ex-
perimental genius was
everywhere admit t e d.
His fame as a " chemical
philosopher " was second
to none in Europe.

Quite unknown to
Stephenson, the great
Davy visited a number of
coal mines near New-
castle -on -Tyne on August
24, 1815. He made a
rapid tour of inspection
and then departed. No

- doubt, one day in a col-
as a locomotive engineer, Stephenson's memory is liery was enough for him.
this memorial tablet set into the wall of his In London, Davy con -

birthplace cpttage at Wylam.
t-

centrated on experiments.
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His idea was to have a flame burning
in an iron -mesh cage. Air is given free
access to the lamp and the products of
combustion escape equally freely. In an
explosive atmosphere, the inflammable gas
passes through the gauze and is ignited
within the gauze cylinder surrounding the
flame. The ignition, however, is unable to
pass beyond the metal gauze, the gauze
thereby acting as a flame sieve.

Such was the principle which Sir Hum-
phry Davy applied to the design of hit safety
lamp. He announced his invention in a new
historic paper entitled " On the Fire -damp
of- Coal -Mines, and on Methods of Lighting
the Mine so as to Prevent its Explosion,"
which he read before' the Royal Society of
London on November 9, 1815.

Davy seems to have conducted his experi-
ments more or less'in secret. True it is that
he wrote a few letters to interested friends
in which he mentioned the progress of his
experiments, but the fact remains that his
first demonstration of his experimental lamp
took place during his Royal Society lecture
on the date above mentioned.

By this time, Stephenson had designed and
tested two of his safety lamps and was well
on the way to having a third lamp made..

Such are the facts, and they are facts which
clearly demonstrated the contention that,
apart from the initial efforts of Dr. Clanny,
it was Stephenson and not Davy who was
first in the field with the safety -lamp inven-
tion. The time interval between the two
inventions was a small one, but the priority
was undoubtedly Stephenson's.

The Davy lamp was rather simpler than
Stephenson's, and gave a better light. More-
over, it did not tend so greatly to go out
in the presence of inflammable gas as did
Stephenson's lamp. But, of the two, the
Stephenson lamp, was rather safer, because if
the wire gauze surrounding the flame in the
Davy lamp became red hot, it then lost its

(Left). The original Davy lamp. (Right) The
Stephenson lamp with its metal cover removed.

Q
ability to keep back the eternal spread of
flame and in such circumstances it became
actually dangerous..

" Davy" and " Geordy "
Davy's lamp won the day. If was pub-

licised extensively and popularly dubbed
" the Davy." The Stephenson lamp, on the
other hand, which became known as the
" Geordy," was more or less restricted in use
to the Northumberland -Durham collieries.

The rival claims of the " Davy " and the
" Geordy " were hotly disputed, although,
eventually, a synthesis of the two lamps was
brought about. All the scientific people of
the day, sided with Sir Humphry Davy, his
scientific reputation being so well established.
The Davy faction affected supreme disdain
for Stephenson and his claims. Typical of



168

this attitude is the following passage extracted
from Dr. Paris's " Life of Davy " (1830:

" It will hereafter be scarcely believed
that an invention so eminently philosophic,
and which could never, have been derived
but from the sterling treasury of science, -
should ever have been claimed on behalf
of an engine-wright of Killingworth, of the
name of Stephenson-a person not even
professing a knowledge of the elements of
chemistry."
In 1816, steps were taken to raise a sub-

scription for the purpose of making a suit-
able presentation to " the inventor of the

The flame lamp displaced. An early accumu-
lator electric lamp for mine illumination.

NEWNES PRACTICAL MECHANICS

safety -lamp." Meetings were held in which
feelings ran high. The claims of the Davy
lamp were well admitted by the Stephenson
faction, but the contention that Davy had
priority in the invention was 'stoutly resisted.
After a number of meetings had been held,
the sum of £2,000 was ultimately presented
to Sir Humphry Davy as the inventor of the
safety -lamp and a purse of £ too was voted
to George Stephenson " for what he had
accomplished towards the invention." With-
out any doubt, it was a case of Davy being
given the first prize and of Stephenson hav-
ing to put up with the booby award !

Stephenson was, of course, uneducated and
illiterate, although something of a natural
genius. But, with the assistance of his son,
Robert, the indomitable George put together

. a Written account of his activities and achieve-
ments in the development of his safety -lamp.
The document was printed and published
and it subsequently appeared in the local
pewspapers, the upshot of this publicity being
that George Stephenson was entertained at
a public dinner held in the Newcastle
Assembly Rooms on January 18, 1818, and
there presented with the sum of it,000
in testimony of his being the first to con-
struct a practical safety -lamp for mining use.

And there Stephenson left the matter.
After all, he had other and more spectacular
interests around him. He had already con-
structed a successful locomotive engine which
was to be seen running about daily at the
Killingworth colliery. This had not been
heralded by articles in the newspapers and
by eloquent lectures at the Royal Society,
by fashionable cartoons and by various
reviews as were many of Davy's achieve-
ments. It was a creation of his own brain
which, he imagined, might ultimately serve
a much greater purpose than a mere colliery
runabout and which might, indeed, be
developed into a locomotive engine for use in
conveying passengers from town to town.
And to what extent Stephenson's dreams and
imaginings came true we are all well aware.

Summing up, there is no doubt that both
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Stephenson and Davy worked on their
respective lamps independently and unknown
to each other. Stephenson got in with his
practical lamp :Irst, but Davy, the fashion-
able scientist of the day, had by far the better
backing and the greater publicity. The
respective lamps possessed points of advan-
tage and disadvantage over each other. By
different routes, both the inventors arrived
at similar results, although, as old Nicholas
Wood, the Northumbrian mine -worker and
an excellent judge on colliery matters, once
remarked : " Davy's lamp is safe-but
Stephenson's is safer."

The modern safety -lamp as used
Lancashire collieries.

AN ELECTRIC FLOOR -LAMP
(Continued from page 165.)

screwing, the position of the upper base
should be pencilled on the surface of the
main base, then the screw holes bored and
countersunk at the underside. It will then
only be a matter of positioning the upper
base, making starting holes with a bradawl,
and driving home the screws.

It is assumed that all exposed nail heads
in the woodwork are punched and covered
up with plastic wood or beaumontague (a hard
wax filler). When the wood has been glass -
papered smooth, it may be stained and pol-
ished. A. light walnut finish is suitable. It
can be obtained by brushing on several
applications of light walnut french polish.
Each application should be allowed to dry,
then be rubbed down lightly with No. o or
No. oo grade glasspaper. Three separate
coats is sufficient. The final coat, of course,
is not glasspapered.

To complete the work, fit a plug to the
flex, and secure the latter to the underside
of the base with a suitable staple. The metal
gliders are then. added. Use a frosted lamp,
as there is too much glare from lamps having
clear glass envelopes.

It may be thought that, by having an 18in.
diam. shade, the floor lamp will be top-
heavy. Actually, the shades are very lightly
made up, and if desired, the main base could
be lzins. square. If necessary, a 16in. shade
could be used with. this size of base. Bases,
however, are seldom smaller than tzins.

square. When smaller, the base is usually
" loaded " with lead, thereby counteracting
any top -heaviness.

in

Report of New
Storage Battery

Club Note
Richmond and District Engineering

Society
THIS society has been formed with the

object of fostering interest in all aspects
of engineering and to provide a common
meeting ground for engineers of all branches'
within the various trades and professions.

Another .object is the presentation of lec-
tures, talks, films, visits and exhibitions of
general engineering interest.

Further particulars regarding membership,
etc., can be obtained from J. W. Parton,
hon. sec., 53, Onslow Road, Richmond,
Surrey.

WORKSHOP CALCULATIONS
TABLES AND FORMULA

Eighth Edition
by F. J. CAMM

handbook dealing with methods of calcula-
tion, solution to workshop problems, and the
rules and formula necessary in various work- --

'shop processes. It contains all the information .

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

GEORGE NEWNES, LTD. (Book Dept.),
Tower House, Southampton Street, W.C.z.

the

THIS report gives an outline of the basis
of a new type of electrical storage

battery. Whilst the principle is well set out,
the information is far from complete and
considerable work would be necessary before
such batteries could be produced on a large
scale.

The battery is reputed to have a cell
potential of 3-4 volts ; the cathode consists
of mercury or an amalgam retained behind a
porous diaphragm such as a clay dell, whilst
the anode is a lead oxide grid. The aectro-
lyte is a mixture of sodium hydroxide and
sodium . sulphate solutions. On charge,
sodium is deposited on the cathode and the
anodic lead oxide is converted to the peroxide
(which, incidentally, is termed superoxide in
the report). On discharge the reverse re-
action takes place, sodium hydroxide being
reformed.

It is important to note that the cathode
must be specially shaped in order to prevent
self -discharge of the battery whilst on open
circuit. For further details, anyone interested
in this subject should refer to the F.I.A.T.
report published by the Stationery Office.

This report is issued with the warning that
if the subject matter should be protected by
British and/or U.S. Patents or Patent Applica-
tions, this publication cannot be -held to give
any protection against action for infringement.
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Electric Water Heatin Practice
Converting Existing Installations Various Types of Circulator : Thermostatic

SINGLE -HOLE fixing is widely adopted
for copper cylinders (Fig. 6), some
types being made for tinning and

soldering to the copper cylinder wall (Fig. 7).
Sometimes it is necessary to use a template,
and this is often provided by the manufac-
turers.

Where drilling the tank is_ particularly
difficult or impossible and the tank capacity
is larger than necessary, it is often possible to
fix the immersion heater in the inspection

Fig. 6.-- (Above). Cut-
away cylinder showing the
position of the circulator
type heater. Thermostat
is enclosed in draught
tube. Note the single hole
fixing of heater flange in
the top of the cylinder.
(a) Non -soldering Esser
type flange ; (b)
" sweated " ring type.

Booster Heater

a

By G. A. T. BIJRDETT, A.M.I.I.A.
(Continued from page 118, January issue)

cover. To do this, the cover is removed in
the normal way, the hole drilled and the
heater screwed home. Inspection of the
element is then a simple operation. Before
adopting this method, care must be taken to
ensure the tank contents, viz., water, above
the element will meet the demands of the
household.

e

Circulators
These are fitted in the existing storage

tank and enable small quantities of hot water
to be drawn off soon after switching on.

They consist of an immersion -heater
element surrounded by an outer sheath or
draught tube (Fig. 6). Water in contact
with the element circulates upwards inside
the draught tube and passes through a com-
paratively small, hole at the top. This is

B
Thermostat

Control
usually too long and cannot be accommo-
dated, but circulators, due to their length,
will usually extend almost to the base of the
tank, but rarely can be fitted in rectangular
galvanised tanks, which are n9t, of course,
installed in, soft -water districts.

Other Types of Circulator
Where there is little head room above a

cylinder and it is not possible to instal a con-
ventional type of circulator which is fitted

Constant Heater

stored in the top of the tank
and can be drawn off at once by
the user.

Circulators should, however,
only be used in soft -water, not
hard -water districts, as the vent
hole quickly becomes fouled with
scale. In fact, circulators which
can only be mounted vertically
are particularly adaptable in the
soft -water districts, for it is in
these areas where the cylindrical
copper tanks are largely fitted.
These tanks have a height much
greater than their diameter.

b Horizontal immersion heaters are

WM11110111111111111\

M1\11111111
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Fig. 7.-Various types of circula-
tor. (a) is a standard circulator;
(b) has a booster heater com-

prising an additional element
to give a high loading and

therefore quicker heating.
(c) is for externally fitting

to the water heater; and
(d) is for horizontal
fixing, which can be

used in cylinders or
rectangular
tanks ; (e)), (f)

and (g) show
the methods

of insialla-
don.

This type of
heater is shown
fitted in a cylin-
drical tank in
Fig. 7(g).
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be adequately lagged to prevent undue loss
of heat and unnecessary consumption of
electricity.

Lagging is generally carried out with
granulated cork. This, form is one of the
cheapest and most effective methods of lag-
ging a rectangular tank. Special pre-
fabricated heat insulated jackets are, however,
obtainable for both rectangular and cylin-.
drical type tanks, and are wrapped round as
a jacket (Fig. 8). Granulated cork can, of
course, be used for cylindrical tanks, while
an effective job can be achieved with an old
blanket or corrugated cardboard using

vertically in the top of the cylinder, two other
types are available. These are: Side entry
circulators (Fig. 7d) and external circulators
(Fig. 7c).

The side entry circulator consists of an
immersion heater fitted horizontally in the
side of the tank and a vertical extension
draught tube which passes through the body
of the tank and terminates near the top. This
has an open outlet through which the hot
water circulates. As with the conventional
type, small quantities of hot water can be
drawn off shortly after switching on the
heater. A thermostat is usually incorporated.

a

not being used, the circulator can be fitted
to them.

Two -element Conversion
This system has become a most popular

method of control. Two immersion heaters
are installed in the tank, one at the bottow
with a loading or 2-3kW. and one of 'kW.
near the top of the tank. These can be
controlled by separate thermostats, though
hand control may be used. but is, of course,
less satisfactory.

For all normal use the smaller heater at
the top may be used. Small quantities of

e

Fig. 8.-Various types of cylinder and tank lagging. (a) (b) and (c) are special jackets which
can be purchased and tied on the cylinder or tank ; (d) shows how a wood framework can be
built around a tank and filled with cork granules ; and (e) a similar method of lagging a cylinder.

These, like all circulators, should not be
installed in hard -water districts owing to the
scale which is likely to form in the small
draught -tube outlet.

External Circulator
These are fitted externally to the side of

the tank or cylinder. Two holes are bored
in the tank, into which flanges are inserted
or " sweated " and the heater is screwed on
(Fig. 7f). If the cylinder is fitted with boiler
flow and return connections and these are

water for washing and washing up can be
drawn off, but when a bath is required the
lower heater is also brought into operation,
when the whole contents are heated. Chief
advantage of this method is the saving in
running costs, since, as only part of the tank
contents are normally heated, losses -are there-
fore reduced to a minimum. It is necessary
enly to lag the top portion.

Lagging
A converted electric hot-water tank should

d

several layers over which is sewn a
canvas cover.

Before applying granulated cork
to a rectangular tank, a frame of
matchboard should be built, leav-
ing a space of at least tins. between
the tank and woodwork for pour-
ing in the cork. This is then
rammed in firmly and evenly
(Fig. 8d) and an effective heat insu-
lator is thus made.

Heat losses from a lagged tank
(3ins. of granulated cork) where the
temperature of the water is 180
deg. Fahr., are approximately 4
waifs per sq. ft. of surface area.
Heat losses, on the other hand,
from an Unlagged tank where the
water temperature is r8o deg. Fahr.
are between 36 and 72 watts per
sq. ft.

Immersion Heater
Immersion heaters are made in

various electrical loadings from soo
watts up to 6 kW. (6,000 W.). Size
of heater to install depends on
capacity of tank, whether thermo-
statically or hand controlled and, if
hand controlled, the time which is
to be allowed to heat up the tank's
capacity from cold. Maximum
loading in an individual case also
depends upon the electricity supply
authority's regulations. Some
authorities require a low loading.

Calculating Optimum Size of Element
The average hot water tank has a capacity

of between 20 to 3o gallons. One 2 kW.
heater where a thermostat is incorporated
is usually sufficient, but with hand control
a 3 or 4 kW. heater should be used.

Some knowledge of the mechanism of heat
and electricity is, however, necessary to
determine the optimum loading in a given
case.

(To be continued.)
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THE WORLD OF MODELS
Nottingham Exhibition of Models
00 Gauge Permanent Way

: Model -making Activities in Barnstaple : New
By "MOTILUS"
principal' award, the " Pool Trophy," for
his lin. scale "Princess, Royal." Other
notable awards were the " Wallis Binch "
Challenge pup to Mr. J. Tilson for his
watchmaker's lathe, and the " Syne anpnyme"
cup to Mr. J. Witty for his 21in. gauge
L.N:E.R. " Flying Scotsman."

As well as the excellent locomotive models,
there were many other varied items to catch
the eye of all modeltmakers, in whatever
special branch, of the hobby they were inter-
ested. Not least arnong these was Mr.
S. J. Bradley's under -type engine and boiler,
shown in Fig. 3. The Nottingham Model
Yacht Club also had a good display of model
sailing yachts and boat hulls of several types.
(Fig. 4.)

Fig. t. Mr. Barkes' fin. scale L.M.S.
locomotive, " Princess Royal," used on the
running track at the Nottingham Society's

Exhibition last March.
(Photo by Reginald Clarke, Nottingham.)

AT the end of March the Nottingham
Society of Model and Experimental
Engineers will be holding their

twelfth annual exhibition. Those who had
the opportunity of seeing the exhibition last
year, already have an idea of the splendid
display of models that this society can pro-
duce. Full particulars of this year's exhibi-
tion, which is to be held from March 31st
until April 3rd, can be obtained from the
Hon. Secretary, Mr. E. S. Wright, 186, Wil-
ford Road, Nottingham.

I think this is a good opportunity to say
a little more about the Nottingham society's
show last March and some of the two hun-

Fig. 3.-Mr. S. J. Bradley's compound, under -
type engine and boiler, awarded a certificate of
merit for good workmanship at th& Nottingham

Society's Exhibition last March.
(Photo by Reginald Clarke, Nottingham.)

dyed models gathered there. Out of five
thousand visitors, some two thousand chil-
dren enjoyed rides on the multi -gauge pas-
senger -carrying railway. - Three locomotives
were used on the track: the society's 5in.
gauge o -6-o goods engine, Mr. J. Barkes'
31in. gauge " Princess Royal," and Mr.
Ruffle's " Flying Scotsman." The two
latter engines are illustrated here (Figs.
and z). Mr. Barkes was awarded the society's

Fig. 2 (Above).-Mr.
Ruffle's tin. scale, 21in.
gauge, " Flying Scots-
man," also used on the
Nottingham Society's

running track.
(Photo by Reginald

Clarke, Nottingham.)

Mention of just these few exhibits, with
the accompanying illustrations, will convince
readers that this exhibition is well worth a
visit if they are within reach of Nottingham
between March 31st and April 3rd. Even if'
you have to come from far afield, you will be
well rewarded by making a pilgrimage to

Fig. 4.-A group of sailing yachts and boat hulls of various types, displayed by the Notting-
ham Model Yacht Club on their stand at the Exhibition.

(Photo by Reginald Clarke, Nottingham.)
1
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Victoria Baths, Sneinton, where the exhibi-
tion is to be held. Mr. Wright has told me
that the society are extending an invitation to
all model engineers to enter the open com-
petition held in conjunction with the exhi-
bition, for which they are offering their usual
prizes of 5 guineas, 3 guineas and 2 guineas.
Model -making in Barnstaple

While spending a short while in Barnstaple,
North Devon, recently. I noticed in the

NEWNES PRACTICAL MECHANICS

what he has told me, I feel sure it will be
a success. The intention is to launch this
club with a local exhibition of models, and
to get some of the influential residents in
Barnstaple to give act. ve support to the ven-
ture.

"Puffin Building Books"
Almost everyone is familiar now with the

Penguin, Pelican and Puffin books that are
to be seen brightening every bookstall, and

Fig. 6.-Another view of the model CotsWold
village, showing the stream, bridge and railway
station. The piece of ibo gauge permanent way
track is the new, realistic, " Peco-Way."

Athenaeum museum there a good model of
a steam winding engine, made by Wm.
Sparks, of Pilton. Mr. Sparks was awarded
a medal at the exhibition of the Agricultural
and Industrial Association of Queensland,
Australia, in 1894. This is an excellent piece
of amateur workmanship and makes a wel-
come contribution to the small but well -
arranged museum at Barnstaple.

Shortly after I had examined this engine
I found I had the opportunity of a brief meet-
ing with Mr. J. S. Hutchinson, of Barn-
staple, who is a keen model -maker, now en-
gaged in building a tin. scale, coal-fired,
4-6-2 locomotive, to the designs of
" L.B.S.C." Mr. Hutchinson has converted
one of the rooms in his home into a well-
equipped workshop and the .loctimotive had
reached a stage where it was possible to ex-
amine the fine workmanship put into the
model. Mr. Hutchinson has promised me
some photographs, showing various stages in
the construction of his model, which I hope
to include in a later article.

I was pleased to learn that Mr. Hutchinson
is gathering a few enthusiastic friends to
form a local Model Engineer Club. From

Fig. 7.-Section of " Peco-Way" oo gauge track, showing detail.
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stone walls. The railway station is fenced
off with a wooden paling, where you can
imagine small boys running from the village
schoolroom to perch themselves, regardless
of discomfort, watching the Midland ex-
presses rush past, heedless of the quiet peace
they so rudely disturb for a short space.

Margaret and Alexander Potter contribute
some very pleasing sketches and notes to
assist in the cutting out, folding'and erec-
tion of the model. I am fortunate in hav-
ing a friend who is keen on architectural
models of this kind. The two illustrations,
Figs. 5 and 6, show different views of the
complet4 village, after my friend had built
it and, aided by the black and white
sketches, added some imaginative improve-
ments in the way of trees, lawns and an
impression of water in the stream, which
heightened the realism of his model. He
mounted it all on a base, 2ft. 6in. by 3ft.
The piece of railway track you can see in
the foreground of Fig. 6 was not taken from
the " Puffin Building Books," but is a piece
of " Peco-Way " 00 gauge permanent way.

"Peco-Way" 00 Gauge Track
Talking of Peco-Way, I wonder how many

readers are conversant with, this very realistic
new form of 00 gauge permanent way.
It is now becoming ver3, popular among

11111Mm"

Fig. 5.-:The model Cisuold village, built up from the three new " Puffin Building Books,"

on all booksellers' shelves. I am pleased to
see some new publications now on sale, the
" Puffin Building Books." The first three of
this series, numbered 1A, il3 and IC (price
2s: tod. each, including tax), are to enable
modellers to build a miniature Cotswold vil-,
lage, from cut-out drawings in the book.
More than this; the completed model is to a
scale of 4 mm. to the foot, which is the
standard 00 gauge scale. Here is a chance
for 00 gauge fans to enrich their railway
layout with characteristic scenery. I do
not think a better choice could have been
made for all who know and love the pleas-
ant, mellowed atmosphere of the Cotswold

villages. The cut-
out drawings in
these books have
been planned by an
architect, Mr. L. A.
Dovey, who is
familiar with the
matured stone build-
ings in the Cots-
wolds. Here in these
books you will find
all the features asso-
ciated with an
English village: the
cottages, the church,
the village hall, the
inn and the wayside
railway station. Here,
too, are the stream,
spanned by a simple
stone bridge, and the

' paved village street,
edged with the old

00 gauge enthusiasts Who demand real-
ism as a feature of their track. Fig.
7 gives a close-up of a section of a railway
laid with this track, including a pair of
points. Centre or side rail for electric trac-
tion may, of course, be added if you require
it. The main new feature in this track is
the base, which is of special card with the
sleepers embossed on it, darkly coloured, and
pierced ready to receive the chairs. M.E.T.A.
standard nickel silver rail is used. If you
are interested in Peco-Way, you can obtain
further information about it from Messrs.
Bassett-Lowke, Ltd., at their branch at 112,
High Holborn, London, W.C.r, or by post
from the Head Office and Works at North-
ampton.

I have just heard that Messrs. Bassett-
Lowke also have some news for shin model-
lers. They are shortly issuing a new cata-
logue devoted entirely to ship models, fittings,
parts and all accessories for the model ship
builder. The catalogue is now with the
printers, and should be available by the time
this journal.is in your hands, ready for you
to start building in preparation for the sum-
mer season.

A NEW VEST POCKET BOOK

NEWNES METRIC &
DECIMAL TABLES

By F. J. CAMM
316 or 3/9 by post from

Geo. Newnes, Ltd., Tower House,
Southampton St., Strand, W.C.2.
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Trade Notes
The "Handyman" Anvil

THIS sturdy anvil has been produced to
meet the demand for a small anvil suit-

able for engineering enthusiasts, model
makers, and handymen. Made by the manu-
facturers of the well-known Coburn range of
anvils, the " Handyman " anvil is of solid

The " Handyman" anvil.
high carbon cast steel with flame -hardened
working surface. Further particulars are
obtainable from K. and L. Steelfounders and
Engineers, Ltd., Letchworth, Herts.

The "Beatrice" Piano Conditioner
THIS electric conditioner is designed for

the purpose of keeping a piano in per-
fect playing condition. This it does by
maintaining the interior of the piano at an
average temperature of 6o to 65 deg. Fahr.,
thus drying out all dampness from the operat-
ing mechanism. It also has the effect of
preventing " bloom," so keeping the exterior
of the piano case in a highly polished condi'-
tion.

The conditioner, which is 71 -in. long, .3ins.
high and 2.1ins. wide, is supplied complete
with 2 yards of 3 core cable, power plug and
socket, and fixing wood screws. (Extra cable
will be supplied, if desired, at is. per yard).
The aluminium alloy case is designed to pre-
vent accidental or intended insertion of
foreign bodies, and to be dustproof, yet to
allow free circulation of air. The metal case
of the conditioner being earthed and comply-
ing with electricity regulations. The instru-
ment is designed to be coupled through the
power plug and socket continually to the
mains (220-25o volts) A.G. or D.C. and con-
sumes only 3o watts per hour.

It is easily fitted in the lower right hand
corner of the upright type of piano, screwed
to the baseboards, and in the case of grand

and baby grand pianos is fitted beneath the
piano case at the top of the pedal column.
Full fitting instructions are enclosed with each
conditioner.

Particulars as to price, etc.,can be obtained
from B. Whittaker, 252, ury New Road,
Heywood, Lancs.

(Right) The
Prestacon Press
and accessories.

The Prestacon Press
THE Prestacon Press is a precision tool that

will appeal to. all model -makers and
home handycraftsmen. It will pierce round
and square holes in sheet metal, rout larger 
holes or straight slots and bend metal strip
and plate to any angles up to 45 deg.

The " Beatrice" electric piano conditioner.

Civil Aviation News
" Bristol" Hercules on Show in

Melbourne
PROMINENT among stands designed to

give British industry a boost at the
recent Royal Melbourne Agricultural Show
was that of the Atlantic Oil Co., featuring
a section model of the " Bristol " Hercules
63o sleeve valve engine.

Mounted on a railed, circular stand, the
engine stood in front of a strikingly effective
backcloth showing Herculean figures at work
at the glowing forge of Industry.

The stand was the centre of .attraction
for thousands of Australians who flocked
to Melbourne for the show-the most
important event in the calendar of the
Australian agricultUral world

Freighter's 35,000 Miles Trip

"
UNDOUBTEDLY one of the larIe'st

and most ambitious air -freighting
projects ever undertaken since the early days
in New Guinea " . . . in these words, Mr.
G. D. Nicoll, manager of the Aircraft Divi-
sion of the Overseas Corporation (Australia),
Ltd., summed up the latest exploit of the
" Bristol " Freighter, Merchant Venturer,
which, after a successful 35,000 miles
demonstration tour of Australia  and New
Zealand, is now in charter service with
Ansett Airways Pty., Ltd.

The project was delivery by air from
Melbourne to Launceston, Tasmania, of a
fleet of ten passenger tourist coaches urgently
required for the summer season. Tours

All these operations 'can be carried out at
any position on a metal plate and each opera-
tion can be reproduced on any number of
plates with complete accuracy. This is due
to an ingenious arrangement of indexed holes
into which the " location " or " guide " bars
fit at right angles to each other. These, guide
bars form set edges against which the metal
for working is placed. No measurements
have to be made by the operator and it takes

only a few seconds to change the position
of the metal or the operation of the press.
The guide bars also provide for a " minus "
working which allows for metal thickness
when bending or when piercing holes to
match inside an angle.

With the aid of this handy tool, which
brings workshop, practice
within reach of every
model - maker, various
metal parts can be made
into. an unlimited range of
models.

A comprehensive Pres-
tacon outfit includes: All
necessary tools, guide
bars, piercing punched,
dies, forming die span-
ner, screwdriver, metal
plates, strips and angles.

urther particulars are
obtainable from L. Rees
and Co., Ltd., 31-35,
Wilson Street, London,
E.C.2.

had already been arranged, and it was there-
fore essential that the operators, Pioneer
Coaches Pty., Ltd., should have at least six
of the vehicles delivered by October s.

Unable to obtain shipment by sea because
of the - widespread strikes and shorthe of
shipping, Pioneer Coaches, Ltd., appealed -
to the Overseas Corporation-the Bristol
Aeroplane Company's Australian agents-for
assistance. Aid was readily given and,
thanks to the versatile Freighter, the entire
fleet of ten coaches was delivered before
the end of September. In a series of twice -
daily flights from Essendon Airport, Mel-
bourne, the Freighter crossed the Bass Strait
to Launceston, carrying on each flight one
coach 22ft. in length and weighing 6,000lb.,
plus an additional t,000lb. of freight. On
the return trips the aircraft carried on each
occasion a freight load of approximately
7,000lb. of miscellaneous merchandise.
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Letters from Readers
Trisecting An Angle
SIR,-Why do the people imagine such

a vain thing ? It is impossible to trisect
an angle by Euclidean geometry.

The construction suggested by R. E.
Brett in your December issue is based on an
incorrect assumption to which hs lends an
air of truth by stating that " it is well known."

If the base of an isosceles triangle be
divided into two parts of ratio m : i then
the angles subtended at the apex will have
their sines in the same ratio. This cannot be
extended to more than two parts.

Examine his Fig. 2. The triangles ABP
and APQ have the same height and bases of
equal length. Therefore, their areas are
equal. But the area of a triangle can also
be expressed as ab sin C., i.e.,

AB AP sin BAP -1 AP AQ sin PAQ.
Now AP is common and AB and AQ are
obviously not equal in length. Therefore,
the angles BAP and PAQ cannot be equal.
-M. C. MOORE (Epsom).

The Cinegram
SIR,-I recently read in the October issue

of PRACTICAL MECHANICS an article by
Mr. F. Townsend Pamment on the Cinegram
which I found most interesting, but for which
I would suggest a  slight improvement.
Instead of having an oscillating mirror
(G, Fig. 3) it should have a series of rotating
mirrors, i.e., a revolving wheel driven by a
shaft at right -angles to the spindle (R) and

driven by the bevel gear (N), revolving at the
same speed as the turntable (M), having on
its edge a series of mirrors suitably set. Each
of them would follow the image the same way
as the oscillating mirror, but at the end,
instead of flicking back, would be replaced
by the next one, that would now pick up the
next image, and so on.

This would give a much steadier image on
the screen, as practically there would be no
interruption between the images and no
flickering, and would be easier to regulate.

The new shaft or spindle should have a
square or T -section and a free longitudinal
movement through the centre of the revolving
wheel with the mirrors, to allow for the
forward movement of the turntable, and so
be always centred under the tone-arm.-
DR. ANTONIO LEITH MONTEIRO (Funchal,
Madeira Island).

Synthetic Fats
SIR,-I found the article on fats by J. F.

Stirling (November, 5947, issue) very
interesting as I have had actual experience
of the ersatz margarine named " Prima "
which he mentions as being issued to the
German forces.

During the occupation of Guernsey I
worked in the German food store, and when
the stocks of French butter ran out we got
a stock of this margarine in 25o gramme
packets. I used plenty of it at home and
had no complaints regarding taste from

friends to whom I gave

-.)

Off -set
Mirrors

Cinegram movement with rotating mirror wheel.

A
packets. Of course, this
may have been because it
was a welcome gift, any
kind of fat was, but, per-
sonally, I found it all right,
particularly for making
chips.

That was in 1941-2, but
'ater, in 5944-5 we had
some issued to us in the
internment camp I was
then in.

An interesting sidelight
on the German stocks of
fats is that towards the end
of 1944 the Commandant
told us that we would have
to have our fat ration of
butter, as no more margar-

ine was available. I suppose they needed it all
for war purposes.-E. WEBSTER (Brighouse).

An Effective Alarm

t.)
IR,-I was very interested in C. Brad-

shaw's practical method of contriving
an alarm which appeared -in the December
issue of PRACTICAL MECHANICS.

I would like to improve on this by using
a three -terminal, continuous ringing bell,
thus eliminating one or two disadvantages,
such as the newspaper coming in too far, and
the possibility of it getting wet in bad weather.

The accompanying diagram explains itself.
After the newspaper has fallen to the floor
the bell will still continue to ring, until the
cord is pulled to replace the trip.

These bells are very little dearer than the
ordinary bell and are obtainable at most
electrical supplies shops.-H. WILLIAMS
(B.A.O.R.).

An alarm circuit

Books Received
Motor Cycling Manual (12th Edition).

By the Staff of " Motor Cycling."
Published by Temple Press, Ltd. i6o
pages. Price 5s. net.
THE purpose of this useful manual is to

provide the newcomer with a ground-.
work of knowledge which should make him
self-reliant and conversant with technical
terms, which are usually puzzling to the
beginner. The intricacies of construction and
operation are explained in a manner which is
easily understandable by the most un-
mechanically-minded novice, whilst at the
same time being satisfactory to the most
exacting enthusiast. There are also chapters
on such practical problems as " vetting " a
second-hand machine, and hints on the road -
craft which distinguishes the really efficient
rider from the novice.

Among other noteworthy features of this
manual are the many excellent line drawings
which illustrate it.

Let's Take a Photograph ! By G. J.
Matson. Published by Thomas Nelson
& Sons, Ltd. 212 pages. Price 7s. 6d.
net.
THE beginner with a camera need have no

fears if he has this interesting and useful
book to help him with his first experiments in
the realm of photography. The subject
Matter covers the whole art in simple and clear
language, from descriptions of the various
types of cameras to developing, printing and
enlarging. The book is illustrated with
numerous photographs and diagrams.

Electrical Engineering. By Frederick W.
Purse. Published by Southern Editorial
Syndicate, Ltd. 104 pages. Price
5s. net.
THIS book, which deals with the scope,

training and prospects of electrical
engineering as a career, caters -primarilyprimarily for
young students of both sexes who are aiming

Circuit Breaker Switch

---.---1

Switch On
Letter Bar

with continuous ringing hell.

for one of the higher posts in the profession.
There are nine chapters under the headings :
Electricity in Retrospect ; Various Aspects of
Electrical Engineering; Preliminary Decisions;
Foundation Studies and Training ; Career to
be Adopted; Successive Progress.; General
Prospects ; Ultimate Aim ; and Looking
Ahead.

In addition to students, anyone coming
within the scope of electrical engineering will
find this book interesting reading.

NEWNES ENGINEER'S
POCKET BOOK

By F. J. C.41111

10/6 or by post Hi-
Obta;nabk from booksellers, or by post from
George Newnes, Ltd., (Book Dept.), Tower House,

Southampton Street, Strand, London, W.C.2.
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QUERIES
ENQUIRIES
A stamped addressed envelope, three penny
stamps, and the query coupon from the current
issue, which appears on page 32 (THE CYCLIST),
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.

Experimental Battery
T HAVE a drawing of an experimental apparatus

for producing electric current by aluminium
and copper plates revolving half -immersed in
" a liquid." Would the liquid, or electrolyte, be
chromic acid ? Can you suggest any better
electrolyte for this purpose ?-R. Wright (Golders
Green).
WE are afraid that, with such meagre details of your

experimental project, we cannot be of much
assistance to you. The electrolyte would certainly
not be chromic acid since this would rapidly destroy
the metal.

We consider that a solution of sodium phosphate
(say, r part in 3 of water) would provide a more adaptable
electrolyte. A similar solution of sodium metasilicate
might also be useful, or even a very dilute solution of
hydrochloric acid. You might also try solutions of
citric and tartaric acids.

All these suggestions of ours, however, are purely
tentative ones, and, in the circumstances, we cannot
possibly guarantee their success.

Any of the above materials may be obtained from
chemical houses, as, for example, Messrs. Griffin and
Tatlock, Ltd., Kemble Street, Kingsway, W.C.2 ;
Messrs. Hopkins and Williams, Ltd., 16-17, St. Cross
Street, Hatton Garden, E.C.r ; or Messrs. Vicsons
and Co., :48, Pinner Road, Harrow, Middlesex,
if not, through, or from, your local druggist.

" Ferrotype" Process
CAN you advise me on the following matter :

I would like to know what are the solutions
used by the street photographers who produce a
print in one minute. I understand the " plate "
is bromide paper.

I have tried many reversal solutions and find
that the results are poor. Would you also give
me working details of the camera used and the
address of a manufacturer who supplies camera
and solutions. -L. Clancey (Mottingham).
THE street photographers to whom you refer operate

the old ferrotype " process, or a modification
of it. Originally, this process gave direct positives
on enamelled iron plates which were coated with a very
rich silver emulsion. Nowadays, paper is substituted
for the metal plates.

Ferrotype cameras 'and materials can be obtained
through any of the big photographic dealers, such as
Messrs. Jonathan Fallowfield, Ltd., Newman Street,
London, Wa ; or Messrs. Wallace Heaton, Ltd.,
Bond Street, London, W.r.

The image is not reversed. It is developed up as a
positive in a single operation. Developers vary, but
the following is a typical one :
Sodium carbonate .. 4oz. or 200 grams.
Sodium sulphite .. 20Z. too grams.
Hydroquinone }oz. 12.5 grams.
Potassium bromide .. 290 grains 29 grams.
Hypo solution (as below) IOZ. 25c.cs.
Warm water to.. .. zooz. r,000c.cs.
Allow the above to stand for two days. Then pour
off the clear solution for use. In cold weather, use
only half the above quantity of potassium bromide.

The fixing solution is made by dissolving 4oz. of
hypo in 200Z. of water.

Development of the exposed plate or paper normally
takes 8 to 12 seconds in hot weather; 12 to 20 seconds
in cold weather. The plate is then momentarily rinsed
in water (if practicable) lnd fixed in the above fixing
solution for zo to 3o seconds. It is finally rinsed.

Note that in this ferrotype process the image is
always reversed in relation to right and left. Usually,
however, this is quite immaterial.

Waterproof Distemper
CAN you tell me how to make a waterproof

whitewash mixture ? I wish to use this out-
doors. My objection to marketed brands is the
high cost. -Norman James (Orpington).
DISTEMPER paints nowadays are expensive on

account of the high cost of the casein compound
which is put into them. On this casein depends the
water -resisting properties of the colourwash. Hence,
at the present time, a dependable distemper cannot
possibly be made cheaply.

Distempers have varying formulae, many of them
secret. They all contain casein, however. or some simi-

lar and related compound. The following is a typical
formula:

Casein .. .. too parts

Urea     34 3,
Hexamine
Lithopone
Zinc oxide
Lime .. 50

The above gives a white distemper. It may be coloured
by replacing the zinc oxide with mineral colours.

Unfortunately, you will hardly be able to make up the
above formula for yourself since casein, which is
indispensable, is extremely difficult to obtain.

By dissolving glue in an ordinary whitewash mixture,
a certain amount of extra binding power is given to the
whitewash, but the material is not waterproof in the
strict sense of the term. For outdoor use, such material
might, however, last a season. The amount of glue
dissolved should be about 5 per cent. of the volume of
water used to make the whitewash.

Filler for Woodwork : Mixing Paints
(T\ COULD you please inform me how I couldAi make a filler for motor -car bodywork,
mudguards and woodwork which could be
flattened with a pumice block ?

(z) I have a can of azure blue paint ; how can
I change it to a wedgwood-blue shade ?-J. W.
Howie (Glasgow).

\ A MIXTURE of equal parts of whiting and fine
) silica dust makes an excellent filler for woodwork

when moistened with a little thin oil. For metalwork
and car bodywork generally, the following filler medium
is better :

Rubbing varnish 2 gallons. '
Boiled linseed oil .. Z gallon.
Japan varnish gallon.
Finest silica .. 41b.
White lead .. 41b.
Aluminium silicate .. 20 ozs.

The aluminium silicate has a flaky structure which
makes it so suitable for filler purposes. Whiting,
however, may be substituted, but not quite with the
same results.

(2) It is quite impossible for us to give you direct
instructions to bring about the colour change which
you desire, since there are so many shades or varieties
of the two blues which you mention. Moreover, paints
do not readily permit uniform colour changes without
some process of regrinding the colour into the paint.
Your best plan will be to mix together ultramarine blue,
3 parts ; white lead, 12 parts ; lemon -chrome yellow,
r part, and then to work this mixture very slowly and
cautiously into your misting paint.

Fluorescent Sign on Glass
T WISH to make a fluorescent sign on glass to

hang in a shop window.
Would you please inform me as to how to go

about it, and what type of electric bulb is required
to make the sign become fluorescent ?-D.
Delany (Leis, Eire).
TO obtain a fluorescent effect from certain fluorescent

substances you must have a source of light
containing ultra -violet rays. Ordinary incandescent
electric bulbs do not emit these rays. You must have
either a mercury -vapour lamp, an arc lamp, or a dis-
charge type of lamp emitting ultra -violet rays. No other
variety of artificial light will bring about fluorescence.

The fluorescent material is dissolved either in water
or spirit and painted on the glass or, if it is insoluble,
it is finely powdered and mixed with gum water or a
gum arabic solution and then painted on the glass.
After drying, the glass thus treated is placed in the path
of the rays from the special electrical device, whereupon
the painted areas fluoresce so long as the exciting rays
are emitted from the electrical device.

To obtain a source of ultra -violet light your best
plan, we think, is to consult one of our advertisers in
electrical materials, or, alternatively, to apply to one of
the large firms of electrical fittings dealers.

Anodes for Silver Plating
WILL you kindly give me the following

information ?
(a) Can I use old sterling silver articles for

plating direct on to new work ?
(2) Should this not be possible, will you

explain how I can recover silver and render it
suitable for use as anodes ?

(3) Can you also give a method for indicating
the amount of silver deposited ?-D. J. Easter-
brooke (Exeter).

\ ANODES for a silver-plating bath must (or should)
be of fine silver, not sterling silver. Sterling

silver contains 7.5 per cent. of copper. This copper
would find its way into the bath and upset its chemical
balance. For occasional silver-plating, sterling silver
anodes can be used, but for any regular work fine silver
anodes must be employed.

Suitable anodes of fine silver can be purchased from
Messrs. Wm. Canning & Co., Ltd., Great Hampton
Street, Birmingham. They are not very expensive.

(z) It is not easy to convert sterling silver into fine
silver, and the trouble and cost renders the process not
worth while in the majority of instances. The sterling
silver is dissolved in warm dilute nitric acid, and the
solution of silver nitrate which results is filtered. Dilute
hydrochloric acid is added. This precipitates the
silver as white silver chloride. This is filtered, washed
on the filter, and suspended in water through which a
stream of hydrogen is passed. The silver chloride is
reduced to silver which is deposited in a black, powdery -
form. This is collected, washed, dried and then fused
at a near -white heat under a layer of borax and sodium
carbonate. A silver " button results at the bottom
of the crucible

From the above description you will, we think, agree
that the process is a tedious one and that it calls for a
good deal of chemical knowledge, to say nothing of
experience and practical skill.

(3) There are several methods of indicating the
amount of silver deposited in a plating operation, but
they are all somewhat complicated, and for their
description we must refer you to a book on electro-
plating, such as Field and Weill's " Electroplating " :
(Pitman, 1946, 15s. net).

Messrs. Canning (address above given) may be able
to supply a suitable " silver meter."

If you have access to a chemical balance, you can
obtain an indication of the amount of silver deposited
by accurately weighing the object before and after
plating. In this case, the increase in weight will
represent the quantity of silver deposited.

Sterilising! Air in a LaboratorY
TN a small laboratory, size gft. by 6ft. by 8ft. bin:,
A used for the preparation of sterile solutions,
I wish to institute a system whereby the air in the
laboratory is sterile and maintained at a higher
pressure than that outside.

This will entail drawing air from outside the
laboratory through some sort of filter into a
pump from
which it presumably escapes by leaking past the
door.

What I want to know is :
(a) The type of filter necessary.
(b) Capacity and type of pump.
(c) How many changes of air per hour are

necessary ?
(d) How is the air pressure inside and outside

the laboratory measured ?
-H. T. Thomas (Kelso).

YOU will require a certain amount of reliable
equipment for the establishment and maintenance

of sterile air in your laboratory. It will be necessary
for you to have a small rotary pump which is caused to
draw air through a bin. layer of glass wool ("Fibreglass"),
and then through two or three separate " wads " of this
material which have been impregnated with a hypo -
chlorite solution, such as can be obtained from I.C.I.,
Ltd. The " wads " of glass wool should be loosely
packed and should be about 3in. thick and 6-8in. square ;
all these, of course, being contained in a suitable glass
jar fitted with inlet and delivery tubes. The glass
wool wads will have to be re -impregnated with the
hypochlorite solution every day.

Suitable glass wool can be obtained fairly clieaply
from Fibreglass, Ltd., Ravenhead, St. Helens, Lin. cs.

Pumps suitable for the work are obtained from any
of the following firms, although in these days there
may be great delay in delivery of a suitable pump :

Messrs. James Beresford & Sons, Ltd., Cabo Street
Works, Birmingham, 7.

Watson -Warner Pumps, Ltd., Pottery Lane, New-
castie-on-Tyne.

.E2 THE P.M. LIST OF BLUEPRINTS
"PRACTICAL MECHANICS" 12 FT. ALL -WOOD CANOE.* New Series. No. I. 3s. 6d.
"PRACTICAL MECHANICS" 10 -WATT MOTOR. New Series.' No. 2. 3s. 6d.
"PRACTICAL MECHANICS" COMPRESSED -AIR MODEL AERO ENGINE.* New Series.

No. 3. 5s.
" PRACTICAL MECHANICS " " SPORTS " . PEDAL CAR.* New Series. No. 4. Ss.

:=.. F. J. CAMM'S FLASH STEAM PLANT. New Series. No. 5. s s .

7--2- " PRACTICAL MECHANICS " £20 CAR
= (Designed by F. J. CAMM),

10s. 6d. per set of four sheets.'
FL- " PRACTICAL MECHANICS " MASTER

BATTERY CLOCK*
E - Blueprints (2 sheets), 3s. 6d.
= "PRACTICAL MECHANICS" OUTBOARD
= SPEEDBOAT
.E.- 10s. 6d. per set of three sheets.
-2- A MODEL AUTOGIRO`
t- Full-size blueprint, 2s.
-;- The above blueprints are obtainable, post free, from Messrs. George Newnes, Ltd., Tower House,

Southampton Street, Strand, W.C.2.= An * denotes that constructional details are available, free, with the blueprint.

SUPER -DURATION BIPLANE*
Full-size blueprint, 2s.

The I-c.c. TWO-STROKE PETROL ENGINE*
Complete set. 7s. 6d.

STREAMLINED WAKEFIELD
MONOPLANE -3s. 6d.

LIGHTWEIGHT MODEL MONOPLANE
Full-size blueprint, 3s. 6d.

P.M. TRAILER CARAVAN*
Complete set, 10s. 6d.

P.M. BATTERY SLAVE CLOCK* 2s.

ek.



176 NEWNES PRACTICAL MECHANICS

Messrs. Philip Harris & Co., Ltd., Laboratory
Furnishers, Birmingham.

Hardly more than one complete change of air in the
room every two or three hours will be necessary, but
in order to set up a constant slight pressure, the pump
will have to be a substantial one and all possible leakages
from the room will have to be eliminated. The pump
manufacturers themselves will advise you as to the best
type of pump to establish any required pressure.

For pressure measurements inside and outside the
room, a barometric mercury tube is the simplest and,
also, a sensitive means of measurement.

Furniture Cream
T WANT to start manufacturing a furniture

cream in a small way.
Could you give me a formula for a cream that

only needs to be rubbed on, dries quickly and
leaves a brilliant non -greasy hard surface ?-
A. Bullock (Beeston).
WE note that you wish to prepare a furniture cream,

as distinct from the more usual paste polish.
A cream formula is the following :

Canauba wax .. .. 6 parts (by weight)
Japan (or candillila) wax .. 31 33.

Paraffin wax ..
Turpentine ..
White soap ..
Pale resin ..

.. 12 ,, 53

3 )3

Water
Dissolve the soap in the water. Dissolve first the

resin, then the waxes in the hot turpentine. Allow
the resulting solution to cool so that it is just warm.
Then heat the water to nearly boiling -point and add the
turpentine solution of the resin and waxes with con-
tinual (and preferably mechanical) stirring, which
should be continued until the resulting cream is quite
cold. If the cream is too thick, add more hot water.
The cream may be coloured or tinted with a trace of
dye, if required. It may also be perfumed.

Unfortunately, the materials above mentioned are
all difficult to obtain unless you are an established
polish manufacturer.

Decoration of China Under Glaze
T SHOULD be grateful if you could supply me
A with detailed Information on the above
subject, especially on the following points :

(t) Obviously metallic oxides must be used for
colouring. What oxides produce black, grey and
other colours ? Can they be obtained ?

(2) What oil medium is used for brushwork,
and up to what temperature must the design be
fired ?

(3) What is the composition of the glaze ?
(4) Would you suggest a coke oven blown up to

the required temperature ? Can you advise hod/
to construct a simple one ?-C. S. Knapp (Gillingt.
ham).

\ METALLIC oxides and other compounds forI) ceramic use are obtainable from Wengers,
Ltd., Etruria, Stoke-on-Trent.

Ceramic colours are usually compounded to secret
formula. Here, for example, is a published formula
for a black ceramic colour :

Iron chromate .. 24 parts
Nickel oxide (black) .. 2
Tin oxide .. 2
Cobalt oxide
A dove grey is produced by the following formula :
Nickel oxide
Cobalt oxide
Chromium oxide : : . xFlint..........IS 
Paris white
In all cases, however, it is better to purchase ceramic

colours ready prepared.
(2) Yqu can mix your colours with a little raw linseed

oil, or, better still, use the oil or other medium which is
prepared by the colour makers. No standard ratio of
colour to oil is extant. The colour should just " flow "
on the unglazed surface.

The design is fired around 1,100 deg. C. to 1,250 deg.
C. for about five hours, depending on the nature of the
clay, the glaze and the colour.

The glaze is similarly fired, but for a period up to
eight hours.

(3) Glazes vary enormously in composition. Like
colours, they can be purchased ready compounded for
use. The following is a typical formula for a hard
glaze :

Feldspar .. .. 25 parts
Flint
Red lead .. .. 15
Plaster of pans .. " I
(4) We doubt whether a coke oven furnace would

suit your purpose. A specially designed gas muffle
furnace, or, better still, an electric furnace is really
required. You could construct a simple gas furnace
by arranging a ring of gas jets (blue flame) within an
asbestos -lined firebrick chamber, making sure that the
gas jets do not actually impinge on the articles being
fired.

You will understand, however, that, within the space
of a short reply, we cannot give you all the details and
instructions which you are apparently seeking. Hence,
we must refer you to a suitable elementary textbook
on the subject, such as " The Potter's Craft," by C.
F. Binns, or " Handcraft Pottery for Workshop and
School," by H. and D. Wren. Another book which
would be of interest and use to you is C. F. Binns'
" Manual of Practical Potting."

Lighting and Charging Plant
TN the accompanying diagrams Fig. x gives
A details of a cut-out attached to a small
generator. . Fig. 2 is a charging circuit I have
arranged for lighting two lamps and for charging
a 12 -volt battery.

Would you please advise me on the following
points :

(x) Is the circuit in Fig. 2 correct, especially
from terminal P through the red lamp ?

(2) Would the lamps get full generator voltage
if I removed the 12 -volt battery ?

(3) When and how does the cut-out operate ?
(4) Would the regulation of the cut-out have

to be altered to run the lights without the
battery ?-J. B. Singleton (Scunthorpe).
(T `1 IN order that the red lamp shall light from the
I. generator when switched on, the circuit should
be from (P) terminal through the lamp and switch
to the (-) terminal.

Bucking nr.-
Shunt

Points
Resistance Dynamo

Fig. 1. Diagram of cut-out

Regulator
Points

P Red Lamp Switch

Fig. 2.

Head And
Rear Light

Switches

Rear And Head
"" Lamps

Parallel
Field

Resistance

Switch

Fuse

Battery

Lighting and charging circuit.-
(J. B. Singleton.)

(z) The lamps would receive the full generator
voltage if the battery was removed.

(3) Apparently the regulator contacts are of the
vibrating type, the coil connected to the cut-out
contacts being connected so as to assist the bucking
shunt coil when current flows to charge the battery.
When the voltage rises high enough the core magnetism
is strong enough to close the cut-out contacts so that
charging current passes to the battery. The current
through this coil then assists the bucking coil to increase
the period of opening of the regulator contacts, to
avoid overloading the generator when the battery is
discharged, and its voltage low. The battery voltage
rises with charging and the charging current will cease
when the battery voltage is equal to the dynamo voltage.
Should the dynamo voltage fall, due to reduced speed,
a reverse current through the cut-out coil will oppose
the voltage coil and weaken the core magnetism so
the cut-out will open.

(4) It should not be necessary to alter the regulator
in order to run the lights without the battery, provided
the voltage is correct with the battery also in circuit.

Argon : Tungsten Wire
TN connection with experimental work I shall be
A glad if you can help me with the following

(x) Can you state at what pressure it is usual
to fill electric lamps with Argon ?

(2) Is Argon of 98 per cent. purity good enough ?
(3) Can you suggest where I might obtain

.001 tungsten filament wire ?-G. Davies (Brook -
mans Park).

THE degree of vacuum in a gas -filled lamp
varies a good deal. Originally, such lamps

were filled under slight pressure. Now, however, the
gas pressure is reduced to about a twentieth of an
atmosphere. Pure argon is rarely used, a mixture of
about two-thirds argon and one of nitrogen being
preferred.

(2) Argon of 98 per cent. purity may or may not be
good enough. It all depends on the purpose of the
lamp in question. If the 2 per cent. impurity in your
98 per cent. argon is nitrogen and nothing, else, well
and good. A minute trace of oxygen is 'mit of much
consequence, since this will quickly disappear. But
if the impurities embody any water vapour, then the
gas is highly unsuitable. The most minute trace of
water vapour in a lamp gas will steadily deteriorate the
filament, the water vapour traces setting up a cyclic

( I )
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action, so that relatively few water vapour molecules
can effect a great damage within a lamp.

If the argon contains traces of the other inert gases-
helium, neon, krypton, xenon-no harmful effects
will occur. .

(3) Tungsten wire, of varying thicknesses can be
obtained from one or other of the following firms:

Messrs. Johnson, Matthey and Co., Ltd., Hatton
Garden, London, E.C. ; British Driver Harris Co.,
Ltd., Little Peter Street, Manchester, 15 ; Messrs.
Everitt and Co., Ltd., 40, Chapel Street, Liverpool:

Waterproofing Indian Ink
WOULD you please tell me what I must mix

with Indian ink to render it waterproof ?
-J. Hunter (Dulwich).
0.00D quality Indian ink is usually quite

waterproof after it has been exposed to light and
air for a few hours.

Your best plan is to dissolve a single crystal of
potassium dichromate in a teaspoonful of water and to
mix a little of the resulting orange solution with the ink.
After being exposed to light for a few hours, this ink
mixture will become quite insoluble in water.

You must only treat a small amount of ink at a time
with the bichromate solution, otherwise the whole of
the ink in the bottle (if exposed to daylight) will become
a thick mass and will not flow well from your pen.

Luminous Paint
COULD you please supply me with the necessary- formula for phosphorescent paints used to
cover the figures of dials ?

I have seen paints giving the phosphorescence
in three colours : green, pink and blue, and also
phosphorescent enamel covering an ash -tray
made from pressed sheet. How should I make it ?

In what books could I find something about
phosphorescent paints and enamels ?-K. Edwards
(Henley-on-Thames).
QATISFACTORY luminous paint is very difficult
4" stuff to make. In fact, the only really efficient
material of this nature is that which contains a trace
of radium salt.

However, for the making of an ordinary luminous
paint, proceed according to the following formula :

Calcium oxide (lime) .. .. 5 grams
Sulphur to
Starch

Heat the above to white heat for 2o minutes. This
forms the " luminous base," although it is not luminous
itself.

To make a luminous powder from the above, use
the formula below :

Luminous base (as above) .. .. 15 grams
Potassium sulphate .. 0.25 grams
Sodium sulphate .. 0.25 grams

per cent. solution of bismuth nitrate o.5 c.c.
per cent. solution of thorium nitrate t.0 c.c.

Calcine the above at white heat for a quarter of an
hour and expose the residue to sunshine. It will have
a bluish luminescence.

Unfortunately, however, thorium compounds are not
now obtainable without a special permit, since they
are radioactive. You will, therefore, have to omit the
thorium nitrate, but we are afraid that the result will
not be good.

You can obtain luminous (no -radium) powders for
paint -making from Home's Luminous Co., Ltd.,
London Road, North Cheam, Surrey.

There is no book dealing comprehensively with the
making of luminous paints. Information is to be
found scattered through the back numbers of various
paint and chemical journals, but, for the most part,
the " know how " of this manufacture has been kept
more or less secret..

Waterproof Glue and Cement
CAN you please supply me with particulars for

making a glue that will fasten hooks on to
gut for fishing purposes ? Is there a solution or
preparation that I could buy ?-S. Beedham
(Sheregreen).
AWATERPROOF cement used for the making of

microscopical preparations is made by Messrs.
Flatters and Garnett, Ltd., Oxford Road, Manchester,
13. This-cost about 2s. per bottle-might suit your
purpose.

Alternatively, you might use any type of cellulose
cement ; or, again, you might use ordinary thick glue
solution in which has been dissolved a little potassium
dichromate, say 3 parts of the dichromate in 97 parts
of the glue solution. This dichromated glue must
nor be exposed to daylight, for it possesses the property
of becoming insoluble under the influence of light.
It can be exposed to any ordinary household artificial
lighting.

Make the joint with the dichromated glue, let it
.set, and then expose it to strong daylight-preferably
sunlight-for about half an hour, after which time the
glue will have been insolubilised.

PRICE CORRECTION
The price of S. G. Brown Type "K"

Headphones, as advertised in PRACTICAL
MECHANICS for. January, page 113, should read
Price £5 : 5 : o per pair.
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PELMANISM
for

Courage and Clear -Thinking

The Grasshopper Mind
YOU know the man with a

" Grasshopper Mind " as
well as you know yourself. His
mind nibbles at everything and
masters" nothing.

At hoine in the evening he tunes
in the wireless-gets tired of it-
then glances through a magazine
-can't get interested. Finally,
unable to concentrate on anything,
he either goes to the pictures or
falls asleep in his chair. At the
office he always takes up the easiest
thing first, puts it down when it
gets hard, and starts something
else. Jumps from one thing to
another all the time.

There are thousands of these
people with "Grasshopper Minds"
in the world. In fact, they are the
very people who do the world's
most tiresome tasks-and get but
a pittance for their work. They
do the world's clerical work, and
the routine drudgery. Day after
day, year after year-endlessly-
they hang on to the jobs that are
smallest -salaried, longest-houred,
least interesting, and poorest-
futured !
What is Holding You Back ?

If you have a " Grasshopper
Mind " you know that this is true.
Even the blazing sun can't burn
a hole in a piece of tissue paper
unless its rays are focused and con-
centrated on one spot! A mind
that balks at sticking to one thing
for more than a few minutes
surely cannot be depended upOn
to get you anywhere in your years
of life !

Half fees for serving and ex -service
members of His Majesty's Forces
(Apply for Services Enrolment Form)

The tragedy of it all is this ;
you know that you have within
you the intelligence, the earnest-
ness, and the ability that can take
you right to the high place you
want to reach in life ! What is
holding you back ? One scientific
fact. That is all. Because, as
Science says, you are using only
one -tenth of your real brain -power.
What Can You Do About, It ?

Here is the answer. Take up
Pelmanism now ! A course of
Pelmanism brings out the mind's
latent powers and develops them
to the highest point of efficiency.
It banishes such weaknesses and
defects as Mind Wandering, In-
feriority, and Indecision, and in
their place develops strong, posi-
tive, vital qualities such as Opti-
mism, Concentration, and Reli-
ability, all qualities of the utmost
value in any walk of life.

The Pelman Course is fully
explained 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 -day to :

Pelman Institute
(Established over so years)

130 Norfolk House,Wigmore St.
London, W.I

Patent

TYPE ML7
31" HEAVY DUTY LATHE

The finest Lathe in its class.

Extensive
range of

accessories.

MYFORD ENGINEERING ,, COMPANY LIMITED
BEESTON NOTTINGHAM 'Phone: 54222 (3 lines)

07.1488

MAKE THESE YOURSELF
AND MAKE
MONEY!
Toy Soldiers,
Cowboys & Indians.
Wild & Farmyard
Animals,
Aeroplanes,
Ships, Cars, etc.

With our
.

toy -casting moulds and
fast -drying enamels, making these and
other models becomes a really profitable
pastime, or fascinating hobby. Full ift.L
structions with every first order. Seed
s.a.e. for full details. Write to -day!

PROGRESS TOY CO. LTD.
Dept. P.M., KIRBY ROAD, BLACKPOOL, S.S.

Telephone : BLACKPOOL 750

AMAZING 7,Z.
216THE TARGET Fine Flame.

Gas Blowpipe iself-Blowing).
This new tool will prove to be
a boon to tbe model engineer
for all those small and delicate
soldering and brazing jobs
essential to model making.
Fine, intense flame easily
melts small copper rivets. Will do
a hundred -and -one jobs will, a crafts-
man finish. Soldering and small
brazing jobs done in no time.

OBTAINABLE FROM:-
YOUR RETAILER, OR

2/6 POST FREE FROM THE

TARGET
MANUFACTURING CO.

(DEPT. P.M.)
Wollaston, Wellingborough.
Retailers' Enquiries Solicited.

JUBILEE-41'1'DM
The long -life
clip with the

ever -tight
grip

The Best Known
For

Radiator Joints,Air, Oil and
Water Host.

Joints
We guarantee a

Tight Joint

L. ROBINSON Si Co.
25, London
Chambers,

GILLINGHAM. KENT

" PERIMET " ELECTRODE SOL-
DERING and BRAZING TOOL.

Operates from 4 or 6 Volt Accumulator
or Transformer.

Price 15/-, post free.
MAINS TRANSFORMER. 3 lIeats.

35/-. delivered.
HOLDOROW & CO.. 71. Weymouth

Bay Avenue, Weymouth.

Built like a safe.

Hardened steel
shackle cannot
be filed or sawn.
A really splendid

thief -proof job.

Full instructions
with each.

MORTON'S
13 CAMDEN ROAD

WALTHAMSTOW
LONDON E.17

PERFECT PASTIMES FOR
PLEASURE AND PROFIT

Crinothene-Cellulose Acetate-Parch-
ment-Plastics-Lampshade Franies and
Patterns-Raffia-Plastic Leather-Toys
Models-Materials, tools and fittings
for Crafts that are different.
Send 11- for copy of the Magazine

CRAFTWORKER
(includes full price lists)

HOMECRAFTS (Dept. 2), Albion
Street, Broadstairs, Kent.

t;I'sm BATTERIESINERT

120 vo!ts 10/9 (Free) 60 volts

BULLS (PSiM,.)H2a4r16esrlilenig.h 519

Only

RELAY UNITS
New and Unused

For 4/11 Postree

only

A compact unit containing Post Office
type Relay, 25 ohm coil with change -over
contacts, 250 mfd. 6v. electrolytic con-
denser, carbon potentiometer, 9 wire -
wound resistors from 5-7,500 ohms, 22ft.
rubber -covered flex, all housed in metal
case, x 4in. x 5hin. 3 for 121-.

CRYSTALTONE PIEZO CRYSTAL
PICK-UPS. A brand new crystal pick-up,
boxed and unused, for only 3716 ! Full -
recorded frequency range covered. Light
weight of pick-up on record practically
eliminates wear and surface hiss.

20 - WATT ROTARY TRANS-
FORMERS. Input 6v. D.C. Output
200v., 50m A. Input I2v. D.C. Output
480v., 40 rn/A. Only 191, (Carriage and
packing, I/6.)

ADMIRALTY RECTIFIER UNITS,
1204B. A fully stabilised and smoothed
power pack for use on 230v. A.C. with
output of 500v. at 170 m,,A. Weight 60Ibs.
Incorporates rectifying valve and two
stabilising valves. Only £21151-. (Carriage
and packing 10/-.)

ADMIRALTY RECTIFIER UNIT,
W2519. Comprising heavy duty metal
rectifier, I2v. 5 amp. and mains trans-
former in solid metal case. A bargain
at 7111. (Carriage and packing, 51.-.)

PULLIN SERIES 100 UNIVERSAL
TESTING SETS. Sensitivity 10,000
ohms per volt. 0-1,000, A.C.1D.C., 0-500
m/A. D.C. 0-500 microamps A.C.ID.C.
0-1 meg. E101101-.

r

A CARBON PILE VOLTAGE
REGULATOR, complete with selenium
rectifier and rheostat. Only 51-. (Carriage
and packing II-.) New and unused.

HAND GENERATORS. A new and
unused 10 -watt hand generator, of U.S.A.
manufacture, complete with winding handle
and connecting cable. Specification : 162v.,
.06 amps and 3.1v., .3 amps. 60 RPM. 30)-.
(Carriage and packing, 116.)

Send 6d. stamp for illustrated catalogue.
Terms : C.W.O.

Ell
MAIL ORDER SUPPLY CO.

Dept. P.M.
24, New Road, London, E.1.

Stepney Green 2760-3906.
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GALPI NS
ELECTRICAL STORES

408, HIGH STREET, LEWISHAM,
LONDON, S.E.13

Telephone Lee Green 0309. Near Lewisham
Hospital.

TERMS: CASH WITH ORDER,
NO C.O.D.

MAINS TRANSFORMERS. (New).
Tapped input 2001250 volts 50 cys. I ph.
Output 35010/350 v. 180 mla, 6.3 v. 4 a.,
5 v. 3 a., 4 v. 4 a., 3716 each. 116 post.
Another 500101500 v. 150 mla, 6.3 v. 4 a.,
5 v. 3 a., 4 v. 4 a., 4716, post 116. 10 -day
delivery from date of 'order. Another
6, 12 and 24 volts. 10112 amps., 451- each,
post 21-. Another 14.1 and 171 volts at
30 amps. (auto wound), £41151-, post 216.
Another 700101700 v. 80 mla., 12 v. I a.,

4 v. 2 a., 301-. Another 4, 6.3 v. and 12.6
volts at 12 amps., 451-, post 216. Another
171 and 20 volts at 30 amps., 951-, post 316.

AUTO WOUND TRANSFORMERS
(Mains Boosters), tapped 0, 6, 10, 19, 175,

200, 220, 225, 240 and 250 volts at 1,500
watts (new ex -Govt.), £51101-, post 51,
EX-U.S.A. ARMY HAND DRIVEN
GENERATORS (as new). Output 162
volts at 60 mla, 3.1 volts at .3 a., complete
with all smoothing and circuit diagram.
351- each. Ditto, 425 volts at 115 mla,
105 voles, 32 mla, 6.3 volts at 2.5 amps.,
6.3 volts at .43 amps., at 55/- each.
A SPECIAL LINE OF VOLTMETERS.
First -grade Moving Coil 0 to 20 volts, 2M.
square face, new boxed, 101- each, in lots
of 3, 251..

EX-R.A.F. MICROPHONE TESTERS.
These consist of a Ferranti 21in. mlcoil
0 to I cola meter with Westinghouse
Rectifier incorporated, calibrated at present
0 to 10 volts, microphone transformer,

, jacks, etc., all contained in polished teak
case, size 61in. x 51in. Condition as new.
Price 3216 each.

EX-R.A.F. CALIBRATOR UNITS
TYPE IS. These units consist of 1-100 klc
Xstal 2-EF 50 valves and numerous other
components (new boxed), 351- each, PIF.

AUTO WOUND TRANSFORMERS
(Voltage Changer), tapped, 0, 10, 20, 25,
90, 130, 150, 190, 210 and 230 volts at
1.000 watts. (It will be seen that almost any
voltage can be obtained from this Trans-
former.) Price t51101-, post 51,

METERS ALL BY WELL-KNOWN
MAKERS. Ex -Govt. new boxed 1st Grade
Moving Coil. 0 to I mla., 211- ; 0 to 40 volts,
1$1- ; 0 to 10 amps., 151- ; 0 to 5 mla.,1716 ;
0 to 20 MIA., 1716 ; 0 to 50 mla, 213- ; all
2in. fsd. 0 to 3 'ilia., 2216 : 0 to 50 mla.,
2216 ; 0 to 200 mla., 2216 ; 0 to 4 amp.
Thermo Coupled, 301- ; 0 to 20 volts A.C.,
calibrated 50 cys., 251- ; 0 to 3,500 volts
Electrostatic, 351-. All 21in. fsd.
L.T. RECTIFIERS (new), 6 volts, II amp.,
716 each, 12 v. II amp., 1016 each, 9d. post.
Instrument Rectifiers, S.H., 10 or 20 mla
types, 416 each.
MAINS CHOKES, 9 hy., 100 mla., 616 ;

2.0 hy., 120 mla., 1016 each ; 30 hy., 150

rill,. 2216 each.
MAINS TRANSFORMERS, 230 volts.
50 cys. I ph. input. Output 500101500 volts
at 250 mla., 5 v. 3 a., 4716 each. Another
with two windings of 61- volts 5 amps.,
301- each ; another with 350101350 v.,
180 mla., twice three 6.3 volt windings and
two 5 volt windings, 4216 each ; another
50 volts at approx. 50 amps., also a 5 volt
winding, 231151-, each CIF. All the above
Transformers are very large type, so please
allow 316 for carriage.
EX-R.A.F. ELECTRIC FANS OR
BLOWERS, 12 volts A.C. or D.C.,
complete with Sin. impeller, brand new,
boxed, 271- each ; current taken at 12 volts
3.2 amps.
T.C.C. CONDENSERS (New). 4 mf.
1,000 volt working, 316 each. PIF Mains
Smoothing Chokes (New), 10 hy. 150 mfa
180 ohm, 816 each. Ditto, 10 hy. 80 ma -
200 ohms, 616 each.
EX-R.A.F. D.C. TO A.C. ROTARY
CONVERTORS, 12 volts D.C. input,
220 volts 50 cys. I ph. at 100 watts output,
851- each.
MAINS VARIABLE RESISTANCES,
worm wheeled controlled, 5.7 ohms 8 amps.,
351- each ; ditto, 60 ohms 1.5 amps., 301 -
each ; both new and unused.
SHUNT WOUND D.C. 110 volt
motors, 1,500 r.p.m. approx. h.p., con-
dition as new, 1716 each, post 21..
'-X-GOVT. NEW MAINS TRANS-
ilORMERS. Input 200/250 volts, Output
525101525 v. 150 mla, 5 v. 3 a., 6.3 v. S a.,
351- each, post 216. Special price for lots of
half dozen or more.

LEARN
TO

EARN
Leave the overcrowded ranks of the poorly paid-' let
The Bennett College help you to the top where there is
always plenty of room for the well -trained. Just choose
your career or let us advise you. The Bennett College
with its proud tradition of friendly persarial tuition
and its long record of triumphs, is the most progressive,
most successful Correspondence College in the World.
We teach nearly all the Trades and Professions by post
all over the Globe. DISTANCE MAKES NO
DIFFERENCE.

* CHOOSE YOUR CAREER AND
WE WILL SEE YOU THROUGH
Accountancy Examination:
Advertising and Sales Management
Agriculture
A.M.I. Fire E. Examination
Applied Mechanics
Auctioneers and Estate Age:A.;
Aviation (Engineering and Wireless)
Banking
Blue Prints
Boilers
Book-keeping, Accountancy

Modern Business Methods
B.Sc. (Eng.)
Builders' Quantities
Building, Architecture and

of Works
Cambridge Senior School

ficate
Carpentry and Joinery
Chemistry
Civil Engineering
Civil Service
All Commercial Subjects
Commercial Art
Common Prelim. E.J.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
Institute of Housing
Journalism
Languages
Mathematics
Matriculation
Metallurgy
Mining, All Subjects

If you do not see your own

Mining, Electrical Engineering
Motor Engineering
titinicipal and County Engineers
Naval Architecture
Novel Writing
Plastics
Play Writin3
Plumbing
Police, Special Course
Preceptors, College of
Press Tool Work
Production Engineering
Pumps and Pumping Machinery
Quantity Surveying-Inst. of Quan-

tity Surveyors Exams.
Radio Service Engineering

-Radio (Short Wave)
Road Making and Maintenance
Salesmanship I.S.M.A.
Sanitation
School Attendance Officer
Secretarial Examinations
Sheet Metal Work
Shipbuilding
Shorthand (Pitman's)
Short Story Writing
Social WePare
Speaking in Public
Structural Engineering
Surveying
Teachers of Handicrafts
Telecommunications

(City and Guilds)
Television
Transport Inst. Examinations
Viewers, Gaugers, Inspectors
Weights and Measures Inspectors
Welding
Wireless Telegraphy and Telephony
Works Managers

requirements above, write to us on
any subject. Full particulars free.

and

Clerks

C rti-

COUPON. CUT THIS OUT
gelaleaalli==11114MIN AlleMMIIMMEWINW=MWSIWISIWEN1=1111MIX1WW
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IF YOU AT-
TEND TO THIS
NOW IT MAY

MAKE A
WONDERFUL
DIFFERENCE
TO YOUR
FUTURE.

Name

Address

To Dept, 76, THE BENNETT COLLEGE
LTD., SHEFFIELD

Please send me (free of charge)

Particulars of

Your private advice
about

(Cross out line
which does
not apply)

PLEASE WRITE IN BLOCK LETTERS

WIN MMI=Ellaa MIMMIIIIIIIIIIIIIMMIM111111111111111111
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ELECTRADIX BARGAINS.
TRANSFORMERS, double wound for
models, etc., 230120 volts 2 amps, 301- ;

230/12 volts 3 amps, 3216.
Auto Transformers, 2301110 volts 85
watts, 351- ; 300 watts, 651- ; I k.w.,
571101-.

CRYSTAL SET. The
Lesdix Bijou Crystal set
in bakelite case, semi -
perm. detector, con-
denser tuning, 151-.
Headphones, 2216 pair,
with cords.

BUTTON MICRO-
PHONES provide
interesting e x p e r
ments for making out-
side listeners, sound
transmission, etc.
These ex-G.P.O. Voice
Units are under lin.
diam., filled carbon ""'"),
granules and fitted
mica diaphragm, 316 each. Special Trans-
former and Condenser, 51-. Instruction
Leaflet with each Button. G.P.O. Mike
inserts, 216.
HAND MIKES in moulded bakelite
case, 416. Tannoy hand mike, multi -cell
carbon type, metal case with neat switch
in handle, 1216, special transformer, 816.
SEND -RECEIVE Hand -corns. All -metal
field type ; the famous No. 16, Govern-
ment pattern, as used in field telephones ;
mike and ear piece with damaged switch
in handle, 51- each. Double Headphone
cords, 216. 4 -way 5 -foot cords, ex-G.P.O.,
216.
MAGNETS. D.C. Electric magnets,
weight 113oz., lift on 2 volts, 111b., 4 volts
31b., 6 volts 41b., new, surplus, 716 each.
Permanent powerful flat bar magnets,
2in. x lin. x Ain., drilled 2 holes each
end, for any pole pieces, 21- pair. The
wonder Midget magnets. Alni perm. steel
disc. ; 'in. diam., in. thick, with 3116in.
centre 'hole, 316 each. Large stock of
Horseshoe magnets. Send for special
Magnet Leaflet " P.M."

Please include postage for mail orders.

ELECTRADIX RADIOS
214, Queenstown Road, London, S.W.8

(Late Queens Road)
Telephone MACaulay 2159 -

Higher and
Higher

stands the reputation of
Harbutt's " Plasticine." For
more than fifty years it has
been the only reliable material
for model makers of all ages.
Whether for home amusement
- designing - experimenting
-or the handyman, " Plasti-
cine " is indispensable. Be-
cause it is ever -plastic and
hygienic, " Plasticine " has
hundreds of other uses, and it

never deteriorates.

'Plasticine'
HARBUTT'S PLASTICINE LTD.,
BATH AMPTON, SOMERSET.

LONDON : 68, Victoria Street, S. W. t.
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ELECTRIC MOTORS
2A v. D.C. for driving models of all
descriptions, and -cameras. Can be
adapted for many useful experimental
Purposes. All brand new. Price 15/ -each.

FUL-VUE
SAFETY SPECTACLE

American -type steel frame, plastic
nose bridge, unbreakable lenses, natural
vision. Ideal for people whose work
involves danger to the eyes through
dust. heat and flying particles. The
frame is of a quality and design un-
obtainable in this country : it can be
worn to great advantage in comfort
and appearance. 1216 pair.

STEEL TAPE
Marked in metres. 50 metres long.On reel and winder ; for builders.
surveyors and all purposes requiring
measurements of land and floor
space. 50/- each.

POCKET SAW
Of high speed steel. When extended
42ins. long. Complete with sharpening
file and tooth bender. Price 10/- each.
ORDNANCE MAP CASE
Celluloid window -Mins. x 181ns. ZIP -
fastening, laminated cloth roll, 25/-.

SPRING
BALANCE WEIGHER

Pocket type, weighs up to 12 lbs.
Marked off in 1 lb. sections. Overall
size 31ins. 7/6 each.

No C.O.D. Delivery 8 to 10 days. Full
money back guarantee.

M. LAWTON, (Dept. P.M.)

121-123, Bury New Rd.,
Manchester, 8.

CHEMISTRY APPARATUS
Send Stamp for

COMPLETE PRICE LIST

BECK(Scientific

60 HIGH

Special
Offer
Bunsen
Burner

Tripod and
Useful

Glassware

12/8
Post Paid.
uepe. A)

STREET,
Stoke Newington, London, N.16

ATTENTION! PLEASE
Sets of CLEAR DIAGRAMS' and IN-
STRUCTIONS for making easily from
readily obtainable materials only.

1. Toy and Model Maker's Lathe 3/62. Toy and Table Model Fret
Jig Saw Machine 3/6

3. Ball -bearing Circular Saw 3/6
4. Wind Charger -any Car Dy-

namo 3/6
5. Table model Torch Battery -

operated Cigarette Lighter
and 6 lengths of Element
Wire 3/6

6. Tubular Furniture (all kinds) 2/6
7. High Tension Batteries 3/6

Any 3 for 9/-.
Posted promptly. As represented or

immediate refund.

P. M. BARHAM,
Bridge Avenue, St. Sampsons,

Guernsey, C.I.

MATRIC.
WHY needlessly handicap yourself

and watch other people winning
success and security ? Whatever your
age, you can now prepare for the all
Important Matriculation Examination
at home on " NO PASS -NO FEE "
terms. Write now for our valuable
"GUIDE TO MATRICULATION"
which explains the easiest and quickest
way to matriculate -FREE and
without,obligation.
BRITISH TUTORIAL INSTITUTE,
(Dept. 160), 356, Oxford Street,

LONDON, W.I.

"NO PASS -NO FEE"

LAE:ORATORY APPARATUS
AND CHEMICALS.

Send today for New Lists and Order
Form. 2d. Stamps.

A suggested order for the Student
Beginner :-
1 Flask 150 ml. 1/10. 1 Beaker 100 ml..

1/8.
1 Gas Jar (with plate). bin. x L in., 2/Old.
1 Beehive Shelves, 3in. diam., 1/3.
1 doz. Test Tubes, 51n. x lin., 1/4.
1 doz. Corks for above, 5d.
1 Tripod Stand, Collapsible, 1/6.
1 Wire Gauze Plain, 5in. x 5in., 8d.
1 Bunsen Burner, Student's, 2/,
1 doz. Tubes Assorted Chemicals, 4/6.

£1, inc. Post and Packing.
Easy Home Chemistry Book for Boys,
2/-. Post 4(1.

ELECTROTORS.
290. 8/6, post 4d. 242. 10/6, post 9d.

List S.A.E.

TRADE ALSO SUPPLIED.

VICSONS & CO.,
148, PINNER ROAD,

HARROW, MIDDLESEX.

SOldIers. Aeroplanes.
Farin-and Wild

Casting moulds deep
cut Patti

Animals. Can. me
Stamped envelope
for list. Illustrated
Catalogue 6d

POST RADIO SUPPLIES
Remote Contactor. New, with many
useful items including luminous dial
and pointer. 3 amp. toggle switch, two
relay bobbins wound 3 ozs. clean enam-
elled copper wire, two Platinum con-
tacts. cable leads, etc., 3/6 each. 3
different Multi -point Switches, silver
contacts. 3 for 2/-, 7/6 doz. 10 -way
Terminal block and connector.30 screws,
1/- each. 6 for 5/-.  Hamoill heat -resist-
ing rubber cover copper connecting
wire. 12 yds. 2/-. Peribraid sleeving,
finest quality. high voltage, various
Colours, 1 M.M., 1.5 m.m., 4d. yard.
Bakelite bobbin wound 1/ ozs. clean
usable 36 s.w.g. enamelled copper wire.
1/- each, 10/8 dozen. Used ex-R.A.F.
low resistance earphone with switch,
2'6. New S.G. Brown ex -Army high
resistance headphones, complete with
headband and leads, 12/6 per pair.
New U.S.A. single small earphone,
1,000 ohms resistance. 5/8. New U.S.A.
high resistance headphones, complete
with headband and lead, 12/6 per pair.
As above, but special lightweight with
detachable rubber ear guards. Com-
plete. 15/- per pair. All above postage
extra.
Send S.A.E. for list of insulated copper
wires, screws, nuts, tags, Ebonite and
laminated Bakelite panels, coil formers,
etc., etc.

POST RADIO SUPPLIES
33, Bourne Gardens, London, E.4.

A Fine Set
The verdict of many satisfied con-
structors using the famous DORSET
Circuits.
NOVICE or EXPERT. These circuits
are TOPS. Each manuscript contains
very detailed instructions, easy to read
black and white drawings, point to
Point wiring, every step and stage
described. - NO RADIO EXPERI-
ENCE necessary.

DORSET 2/6 CIRCUITS
each

A.C. or A.C./D.C. 5 -valve three -wave
superhet. with pick-usp.
ALL DRY BATTERY PORTABLE.
4 -valve. med. and long.
BATTERY FOUR. Three -wave super -
het. 1.4 or 2volt valves. (A real
humdinger on short.)
A.C./11.C. 6 -valve AMPLIFIER for
mite and pick-up, inc. pre -amp.

DORSET COMPONENTS
specially designed for above.

Chassis. Coil packs, Group Boards,
I.F. Transformers, Chokes, Mains
Transformers, Speakers, etc.

Hot Spot " battery soldering Outfits.
Send Id. for list. Theoretical circuits,

2Id. each.

WELDONA
RADIO ACCESSORIES LTD.
38. Gloucester Road, BRIGHTON.

TOY -CASTING MOULDS
-DEEP' CUT

Soldiers, sailors, airmen, ships,
'planes, tanks, cars, fkrm animals,
wild animals and keepers. Sample
mould 3/6. Plastercraft Metal
Moulds. -Wall plaques, galleons,
brooches, dog ornaments, etc.
Sample mould of brooch 3/6.
German flat moulds from 3/6.
S.A.E. for List. 6d. for Illustrated
Catalogue.
NUTHALL, 69, ST. MARK'S RD.,

HANWELL, LONDON, W.T

ELECTRIC ENGRAVERS. -Powerful
instruments in cylindrical case, on
stand with spring attachment and
switch. Suitable for dog collars, tool
marking, etc., 4-6 volt model, price
50/- A.C. Mains model. 200-240 volts,
60/- : A.C. Engraver only 50/,
TELEPHONE SETS, comprising 2
G.P.O. hand phones. 2 bells, 2 pushes
and 80ft. twin wire. Price 65/, post
free. Single instrument, 25/8.
6 inch Brass Brackets lin. thread, 1/9.
S.B.C. Fancy glass shades 1/9. Circular
resistances on china base 10 ohm.. 2/-.
Screwplates for threading 0 2 4 B.A. 4/8.
MOTOR. -4-6v. dry battery driven,
well made, powerful. 11/8. Illustrated
list, 6d. Carbon Diaphragm
1/- each and carbon granules64. packet.
BATTERY CHARGERS FOR A.C,
MAINS. FOR CHARGING 2 -volt accu-
mulators at 1 amp. Parts with diagram,
12/8. Complete 21/6: Postage 10.1.
FOR TRICKLE _CHARGING CAR
CELLS, parts with diagram. Output
11 amps. for 6v.. cells, 30/- set. For
12v. cells, 35/- set.
Larger sizes quoted for.
MINIATURE HEAD-
PHONE. Reproduces
equal to best 'phones.
Fits into ear, does not
require headband. Two
nipples large and small
10 ohm or 1,000 ohm.
Black or flesh en-
amelled. 9ft. cord.
Price 301-.
ECONOMIC ELECTRIC CO.,
64, London Road, Twickenham,
Middlesex. Tel.: POPesgrove 1318

MODEL ENGINEERS
FOR THE TURNER:

Lathes, 31 and 4} S.S. Bench Millers. Drilling Machines.
Hand Bench Shaping Machines.

FOR THE WOODWORKER :
Wood Turning Lathes, 21- and 51" centres. 4in. Planers. Saw

Benches. Sanders. Spindle Moulders.

Pedestal Jig and Fret Saws.

Per,spen,-- All sizes and colours in stock.

MUTTALL'S (LATHES) LIMITED,
MANSFIELD, NOTTS.

Our latest Model is
a REAL RADIO
RECEIVER, which
Is fitted with a
PERMANENTCRYSTAL
DETECTOR.
WHY NOT HAVE
A SET IN YOUR
OWN ROOM OR
AS A STAND-BY I
-9/6, post 66.
nE LUXE RE-
CEIVER in poi
.shed oak cabinet.
18/6, post 1/-.

Spare Permanent Detectors, 2/- each. When or-
dered separately, 2/6. Postage, N.
.0003 Pre-set Condensers, 2/, post 3d. Headphones,
brand new, S. G. Brown, G.E.C., etc., 15/-, 23/-,
and super -sensitive, 30/. a pair, postage 66.

HIGHSTONE UTILITIES
CRYSTAL SETS

MICROPHONES
Just the thing for impromptu concerts, room to
room communication, etc. Bakelite table model,
6/9; Suspension tope, 8/8, Post 66. Super Model
on stand, 12/6. Fitting Instructions included.
Mike Buttons, 2/6. Transformers, IV-. Public
Address Transverse current Mike, 37/6, post 1'-.
All microphones have transformer incorporated.

MORSE. KEYS AND BUZZERS
Standard size keys wired to work Buzzer or Lamp.
Chromium plated, 7/6. No. 3 Heavy Duty Double
Coil, 4/9, post ad, Plugs (for Jacks) with short
length of twin flex, 1/6, post 4d.

BELL TRANSFORMERS
These guaranteed trans-
formers work from any

;A.C. MAIM giving 3, 5,
or 8 volts output at 1
amp., operate bulb,
buzzer or bell. Will

supply light in bedroom or
larder, etc. PRICE 7/-. Post 86'
BELLS for use with either the

above or batteries, 11/-, Post 6d,

SOLDERING IRONS
Adjustable Bit, all parts replaceable and fully
guaranteed. 200/250 v., 60 watts, 8/6 ; 150 watts.
121, poet 86. Small Soldering Irons, for use
on gas, 1/4. Post 4d. Resin cored solder for easy
soldering, 8d. packets, or Ilb. reels, 6/-. Postage
extra.

Sparking Plug Neon Teeters with vest
pocket clip, 2/6, post 3d.

Ex-R.A.F. 2 -valve (2 -volt) Microphone
Amplifiers as used in plane inter -corn.,
in self-contained metal case, which In
turn is housed in a useful wooden box,
10,- each (less valves), post 1/-.

Wield. Intercommunication Sets, ready for
use, complete with ringing hand generator,
bell, signal lamp, morse key, relay and
all necessary jacks and switches. Con-
tained in a strong metal ease with circuit,
diagram. 25/- each, carr. 2/6 ; 47/6
pair, carr. 2/6. Telephone hand generator,
with handle, 9/6, post 1/6. Bell, 4/6, post 6d.

Hand Microphones, with switch in handle,
and lead, 4/-, post Bt.

' Headphones, reconditioned and in good
order, 5/6 a pair, post 6d. (better quality,
7/6 pair). These phones and mikes can
be used with telephone sets above.

New Headphones, 10/- a pair, post 6d.
Balanced armature type (very sensitive,
open bracket and suitable for use with
crystal sets), 15/- a pair, post 6d. New
Single Earpieces, 3/6. Bal. armature type,
6/-, post 4d. Headphone cords, 1/- a pair,
post 3d. ( S4 per 100). Replacement
bands for headphones, 1/ -,post 4d. (14
per 100). Wire bands, 6 per pair ( 42
per 100). Rotary Transformers, 12 v.
D.C. input, in sound -proof cabinet, for
Car Radio, etc., will also light two 25 w.
lamps in series, 22/6 each, carr. 2/6.

Rola Bin. P.M. Loudspeaker and cabinet
with volume control, $1, post 1/6.

METERS, COO m,a., 3in., m/c., 15/-;
Double rending 40/120 rn/a., 2in., rn/c.,
11/- ; 20 amp., 2iin., mid, 7/6 ; 15 volt,
2iin., rn/c., 9/6 ; 30 amp., Gin., m/I Switch-
board mounting, 35/- ; 120 volt 81n.,
rn/i switchboard mounting, 37/6 ; 6,000 v.
3iin., m/c., 43/10/-. All postage extra.
SEND 1d. S.A.E. FOR ILLUSTRATED
LIST B.P. OF USEFUL ELECTRICAL
ACCESSORIES. Money refunded if not
completely satisfied. Letters only. Please
include postage ; any excess will be
refunded.

HIGHSTONE UTILITIES
58, New Wanstead, London,

E.I I
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THE NEW

PHILIDYNE
REGO. TRADE MARK,

CYCLE DYNAMO LIGHTING SET (TYPE '1-')

The NEW much -improved Philidyne Lighting Set has
rapidly established itself as an outstanding success with

the cycling public. Its many good features make an
instant appeal to the " far-seeing " cyclist.

The NEW 8 -Pole Dynamo (type 7422) weighs only
9i ounces yetis rated at 6 volts, .5 amps. Very smooth
in action. Self-lubricating. Polished aluminium finish.

The NEW Headlamp is streamlined, with black lacquer
finish, chrome -plated rim and polished reflector.

Designed to take a flat battery for parking or traffic
halts. Switch on top of headlamp gives siinultaneous
connection to either Dynamo or Battery.

The NEW, Rearlamp gives improved access to the
bulb -holder. Lens is of heavy plastic, prismed
internally with smooth convex exterior.

PRICE complete with twin -flex cable and clips 43/6d.

Obtainable from the trade only.

Demand is heavy so

place an order NOW

Made in Great Britain, A Product of

PHILIPS ELECTRICAL LIMITED
CENTURY HOUSE, SHAFTESBURY AVENUE, LONDON, W.C.2

BRANCHES AND SALES DEPOTS AT BIRMINGHAM, BLACKBURN, BRISTOL, CARD&F, EDINBURGH, GLASGOW, LEEDS, LIVERPOOL, MANCHESTER, NEWCASTLE, NOTTINGHAM, SHEFFIELD
(PH.3 I 3B)

DITNLO \AO
,

JUBILEE 1888.1948
,Zeeede

8 Hi 31.3
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Comments of the Month

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

W.C.2.
Phone : Temple Bar 4363

Telegrams : Newnes, Rand, London

Cycle Show in November
FOR the first time since 1938 The Cycle

and Motor Show is to be held at
Earls Court from November t8th to

the 24th. This is good news indeed, for it
indicates that the industry is back again on
its feet. Although supplies to the public
will still be scarce the show presages a time,
not far distant, let us hope; when all controls
will be removed and cyclists will be able to
purchase in a free market, with a free choice ;
when there will be an abundance of goods and
our exports consist cf an over -spilling in the
foreign markets of production in excess of
home needs.

The cycle industry was one of the first to
get back to its peacetime activities, and the
vigilance of the British Cycle and Motor
Cycle Manufacturers and Traders Union
has been responsible for the removal of many
of the restrictive controls.

Steel and other raw materials used in the
manufacture of bicycles and accessories
remain a handicap supplies.
Notwithstanding this the industry is produc-
ing goods at a rate almost equal to the pre-
war level. Many countries have for the first
time sampled the delights of British bicycles,
and even America, whose bicycles look like
the grandparents of all dreadnoughts, is
beginning to either purchase British bicycles
or the American copies of them, instead of
the imitation motor cycles with dummy tanks
which provide film stars and others with a
means of getting their photographs into the
papers.

Cyclists have enjoyed a greater freedom
from controls and restrictive legislation than
other road users, for successive Governments
naturally hesitate to offend so large a voting
section of the population. It istrue that on
the question of rear lights and one or two
other small matters points have had to be
conceded, but in the main we retain our
freedom.

At the Show there will be reunions and
celebrations. We shall meet old friends whom
we have not seen for over 8 years. We shall
see under one roof all of the new bicycles and
accessories, and be able to survey the whole
industry from one building. Clubs will include
a visit to the show as an item in their club
run calendar.

Let us hope that no international catas-
trophe causes the plans to be abandoned or
that some internal crisis does not do so as it
did last year. The industry is ready to'
exhibit its goods to its home market and its
foreign buyers.

Battery Lamps
THERE has been much criticism regarding

the quality of battery lamps, which in
the opinion of cyclists are cheap and shoddy.
It has been suggested that a big market
exists for a reliable combination of front and
rear battery lamps. In defence of the battery
manufacturers we should like to say that the
limitation of supplies and the poor quality

of the materials available are responsible for
most of the causes cf complaints.

The, zinc pots used in dry cells is of a
lighter gauge and therefore not so durable.
This is not the fault of the manufacturer's ;
they are allowed so much metal and have to
do their best to make as many batteries as
possible from it. This does give -everyone a
chance to buy a battery. Like clothing or
furniture or any other article produced to -day
on a utility basis, quality has to suffer be-
cause of the shortage of material. We do not
think that the criticism of batteries is reason-
able at the present time.

The Committee on Road Safety
THE Minister of Transport, as previously

recorded, has set up a Committee on
Road Safety as a permanent feature of the
organisation of the Ministry in relation to the
study and prevention of road accidents. The
setting up of the committee was recommended
by the Committee on Road Safety which
recently issued its final report after three
years of intensive survey of the road acci-
dent problem.

The new committee will be presided over
by Mr. James Callaghan, M.P., Parliament-
ary Secretary to the Ministry of Transport,
and it is composed of members nominated
by the government departments concerned,
the police, education and local authorities,
road users' associations, the Royal Society for
the Prevention of Accidents and the Trades
Union Congress. The committee will advise
the Minister on those matters relating to road
safety which he may refer to them, and will
report to them on other questions which seem
to be of importance to the relation of road
accidents.

The members of the Committee are as
follow: Mr. H. R, Lintern (Ministry of
Transport) ; Mr. E. B. Hugh -Jones, M.C.,
B.Sc., M.Inst.C.E. (Highways (Traffic and
Safety) and Engineering Divisions) ; Mr. F.
G. Humphrey, O.B.E. (Information Divi-
sion) ; Mr. J. H. Burrell (Home Office) ; Mr:
D. H. Leadbetter (Ministry of Education) ;
Dr. W. H. Glanville, C.B.E. (Department of
Scientific and Industrial Research) ; Mr. H.
G. Whiles (Scottish Home Department) ; Mr.
H. Dalton, C.B.E. (Metropolitan Police) ;
Capt. Sir Archibald Horden, C.B.E., A.F.C.
(English County Police) ; Mr. A. C. West,
O.B.E. (English City and Borough Police) ;
Mr. J. McConnach (Scottish Police) ; Mr. A.
Floyd, C.B.E., M.Inst.C.E. (County Coun-
cils' Association) ; Alderman T. J. W.
Templeman (Association of Municipal Cor-
porations) ; Mr. F. L. Snow, J.P. (Urban
District Councils' Association) ; Bailie Peter
Meldrum (Association of County Councils in
Scotland, Convention of Royal Burghs and
Counties of Cities' Association) ; Mr. H. M.
Spink, M.C., M.A., B.Sc. (Association of
Education Committees) ; Mr. J. R. Howard
Roberts, B.C.E. ; Dr. Ewart Smart, M.C.,
M.A.B.Sc. ; J. A. A. Pickard, D.S.0:

By F. J. C.

(Royal Society for the Prevention of Acci-
dents) ; Major R. A. B. Smith (National Road
Transport Federation) ; Major Frank Bale
(Standing Joint Committee of the Royal
Automobile Club, Automobile Association
and Royal Scottish Automobile Club) ; Mr.
R. C. Shaw (Cyclists' Touring Club) ; Mr.
V. H. Robins (British Motor Cycle Associa-
tion) ; Mr. T. C. Foley (Pedestrians' Asso-
ciation) ; Miss F. Hancock, Mr. F. Donlon
(Trades Union Congress) ; Mr. Ben Hall
(Municipal Passenger Transport Association
and Public Transport Association) ; and
S. G. Griffin (Secretary).

All correspondence should be addressed to
the latter at the Ministry of Transport, Berke-
ley Square House, W.I.

The Committee seems comprehensive, and
we are hopeful that something useful will
emerge from it.

Whether or no they implement the recom-
mendations made in the Report, which is the
raison d'etre of the Committee's existence,
remains to be seen. We do not think that all
of those recommendations will be adopted.

Nationalised Transport
AT midnight on December 31st, 1947, the

principal railways of Great Britain,
London Transport, and the greater part of
the Canal system passed into public owner-
ship. The Ministry of Transport already
controls all of the arterial roads of this coun-
try and thus is in complete charge of our
roads, the vehicles which use them, as well
as the railways and the canals.

There should be no excuse therefore in
future for inefficiency in our transport
system, nor for bad roads or bad street
lighting. Fortunately, cyclists are not affected
by this great change -over from private enter-
prise to State Control. They are not tied to
timetables or queues, and run their own
transport system, which never can be
nationalised. There are those who watch
their interests in and out of Parliament. Has
not the time arrived, however, when a new
cycling organisation is required more in
keeping with the times, less hidebound by
the traditions of the past and with more up-
to-date knowledge of the changing times ?
We have made this suggestion on more than
one occasion, and the time seems ripe to
revive it. What is required is an organisa-
tion representative only of cyclists' interests,
and not especially interested in .touring or
track racing or time trials. We have a
national Committee on Cycling, but its mem-
bers are chiefly drawn from existing organi-
sations, including the Manufacturers' Union.
Their views are well known, and, under-
standably, they represent the views of the
organisations to which they are attached.
What is required is an organisation inde-
pendent of all these bodies and drawing its
membership from that vast body of cyclists
outside the comparatively small ranks of the
present organisation.
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The quaint Pod- Office

Smells of Prejudice !
COMPLAIN'FS were made at the November meeting

of Grimsby Highways Committee that while scores
of cyclists are regularly fined for disregarding a diver-
sion sign in Scarthoe Road, Grimsby, practically every
Corporation bus driver ignores the sign and gets away
with it. It was described as " making a mockery of
the law." One councillor said he left the Bench in
disgust when one cyclist pleaded guilty, after others
had pleaded not guilty, and was fined double. The
diversion of traffic is. to continue for a further three
months, so no doubt quite a few more cyclists will be
appearing before Grimsby Bench.

Training Them Young
BELIEVING in practical training for children in

road safety, the Parks Committee of Oldham
(Lanes) Borough Council has decided to use a portion
of their parks as training grounds for child cyclists.
The Committee have in mind the construction of
miniature roads and a portion of a town on some four
acres of ground. The children will learn traffic sense
and the rules of road safety by ridingtheir cycles and
pedal cars while others act as pedestrians. Special
lectures will be given by police experts.

Doncaster's Alderman -cyclist
THE abolition of the basic petrol ration is no worry

to Alderman Walter Crookes, of Doncaster, who
has just completed his twenty-ninth year as a member of
the town council. The bicycle is his favourite means of
transport and he ought to know as he first started
riding a " penny-farthing " in the very early days of the
sport, and was a member of what was probably one of the
very first cycling clubs in the district, the Adult School
Cycling Club of Doncaster. He is still on the road
regularly, although he celebrated his seventy-seventh
birthday on Christmas Eve. For many years Mrs.
Crookes used to accompany him on his trips, but lately
her health has prevented her from doing so.

Cycling at 52 m.p.h.
AT Grantham Road Club's roller contest, held in a

local dance hall, the winner of both the 440 and the
88o yards sprints was R. Meadwell, of Melton Mowbray,
who is the East Midlands Clarion champion rider and a
likely competitor in the Olympic Games. His speed
in the 44o yards was 52.94 miles an hour. The winner
of the women's 44o yards scratch was Miss G. Copeland,
of Oldham Clarion Club, whose speed was 42 miles an
hour.

Bedford Trader Dies
MR. ARTHUR WILLIAM CHATTELL, of t97,

London Road, Bedford, a cycle trader in the
town for some 25 years, has died at the age of 68.
When he first went to Bedford he commenced business
in Ampthill Road, later removing to St. Mary's Street.
In 1935 he extended his business and opened an up-to-
date shop at the present premises in St. John's Street.
Mr. Chattell was a prominent member of the local
Chamber of Trade, of which he was, this year, vice-
president.

Growing Up
THE report of the Fenland Clarion Cycling and

A Athletic Club, presented at the club's first annual
meeting at Peterborough, showed satisfactory progress
during the year. Members agreed that the coming
year would be even more successful. At the meeting
Mr. P. Goodale was elected chairman and Mr. J. R.
Maxfield was re-elected secretary and treasurer.

Police " Lit Up "
WHEN an electricity cut in Peterborough after

dark put the traffic lights out of action the lights
were replaced with illuminated policemen. The
policemen each wore white helmets, bearing the word
" Police " illuminated from a pocket battery, and white

capes, and controlled the
traffic by means of one red
and one green cycle lamp
in the hands. 'f'he
scheme, devised by the
 Chief Constable (Mr. F.
G. Markin) when he was
at Salford during the war,
worked perfectly, and at
each of the three busy
crossings where the
policemen substituted for
the traffic lights the traffic
flowed well without a

check. The three outfits
used by the policemen
cost altogether t6s.
and the Chief Constable
has sufficient material left
to complete a fourth outfit.

End of Cavendish
Bridge

THE last remaining arch
of the Cavendish

Bridge, which spanned
the River Trent at
Shardlow for t76 years
until it was severely
damaged by the floods
of early 1947, has been
blown up. Blasting

charges were used in the demolition, but these had to
be placed with great care.- as the masonry to be
removed was very close to the Bailey bridge which
was erected to provide an alternative means of
crossing the river. The work of demolishing the
bridge has taken some five months and a great deal
of careful planning.

Delivery Boys' Reliability Trial
UOR the first time since the war a post office boy
A failed to gain first place in the delivery boys'
reliability trial held at Leicester. This year the winning
cyclist was 14 -year -old D. Naylor, an employee of the
Leicester Co-operative Society. There were 32 entrants,
not quite so many as the previous year, but interest was
keen. The boys had 69 minutes to cover a course
of t t J miles in the city, passing five checking points
and riding so as to observe the rules of the road rather
than to complete the course in the quickest possible

'time. Cycles were all checked before the start and
roadworthiness and general condition of the machines
were taken into consideration. The trophy, the Russell
Cup, is presented by Mr. S. Hibbert Russell, chairman
of Leicester and County Accident Prevention Council.

Finding the Trouble
MUDDY, dishevelled and looking a bit under

the weather, an airman called in at a village
public house in Huntingdonshire to inquire if there
were anyone about who could have a look at his bicycle
and tell him why it was he kept falling off every time he
tried to ride. He said it was also making a queer noise.
Several Good Samaritans went outside to look at the
cycle and were soon able to explain to the airman that
a cycle with the handlebars and front wheel bent
completely round back to front is not the most satis-
factory of mounts.

Long-distance Cyclist Dies
MR. TOM MADDEX, of Kempston, Bedfordshire,

who recently died, was particularly well known
for his long distance cycle rides. He won the North
Road 12 -hour race in i93o, over a distance of 2131
miles, and in 1928, 1930 and 1931 he did 24 -hour rides
over distances of 3951, 383J and 3791 miles respectively.
Riding a tricycle, he set up a national record for covering
the 383 miles from Edinburgh to London in the time
of 27 hrs. 17 mins. He was a member of the Bedford-
shire Road Cycling Club, and a life member of the
North Road Cycling Club, which he joined in 1928.
Mr. Maddex was also interested in cycling journalism,
being from 1941 to t944 editor of The North Road
Gazette.

Cowboy's Ambition-To Cycle
BACK home for a holiday with his father at Fishtoft,

Lines, is a real live cowboy, " Tex " Bedford.
who for .27 years has been riding the ranges in the
States, the Argentine, Canada and Old and New
Mexico. Before he goes back home to his ranch in
British Columbi,a next February he is determined to
learn to cycle. He can do anything on and with a
horse, but a bicycle has so far proved his master.
His sister is taking him in hand and when lie goes back
she means him to he a real cyclist. Tex, who is 46
years old, has during his cowboy life broken all his
ribs but two at one time or another, and if learning
to cycle is any tougher than that he will be surprised.

What's Wrong ?
LABELLED " What is wrong with this bike ? " a

much ill-treated bicycle was suspended from the
ceiling in the room in Gallowtree-gate, Leicester,
devoted to the Leicester and County ,Safety First
Week Exhibition. Judging from the appearance of
the machine, the boys and girls under r8 who were
eligible for the competition would have found it easier
to write down the one or two things that were right
with the machine. Some ruthless hand had been
so busy with the cycle that anyone who took it on the
road would have been well advised first to book a
space for himself in the local cemetery. Even so,

it was probably only a little more decrepit than some
machines that are actually ridden.

Yorkshire Officials
MR. FRANK SPENCER, of Blaxton, Yorks, has

been re-elected chairman of the North Midlands
District of the Road Time Trials Council at a meeting
held at Rotherham. On the committee are N. Phillips
(Thorne Paragon Club), T. R. Snowdon (Doncaster
Wheelers), W. H. Lindley (Brodsworth Road Club)
and M. Clark (Bircotes).

Prejudiced ?
AFTER paying tributes to three L.N.E.R. goods

van drivers at March, Cambs, on the occasion of
their being presented with awards from the Royal
Society for the Prevention of Accidents, the chairman
of the Urban District Council said that the great '
trouble of the drivers on the road was cyclists. Such
a sweeping statement. suggesting that every cyclist
on the road is just a menace to everyone else, ought
to have some foundation in fact before being made.

Generous Givers
Q PEAKING at the annual dinner of the Grimsby

Cyclists' Club, held at the Town Hall, Grimsby.
the Mayor (Aid. J. W. Lancaster) congratulated club
members on their work for charitable causes. During
the -seven years since 1940 the club has given altogether
Z:3,690 to various deserving causes and the Mayor
said it must be a record for all clubs and organisations
in the town. " The public of Grimsby," he said,
" should be grateful for all the cyclists' club has
done." Over zoo members and friends were present
at the dinner and the dance which followed.

Fast Married Men !
PROBABLY because married men have to be more

nippy on their feet than single men, a 25 mile trial
event organised by Peterborough Cycling Club resulted
in a win by the married men's team ovbr the single
men's team. The aggregate time of the married team
was 3 hrs. 29 mins. 46 secs. and that of the unmarried
was 3 hrs. 31 mins. This event was the club's last
event of the season.

Sensible Advice
THE suggestion that the State generally is tending

too much in the direction of spoonfeeding people
was made by Mr. John Garrett, headmaster of Bristol
Grammar School, at the School Speech Day, and he
gave as one example the fact that the police and others
have to inspect the cycles used by school -children,
otherwise the parents would allow children to ride
machines that are in a shocking Condition. " I suggest
it is within the province of every responsible father to
do that for his children," he remarked. " Unfortunately,
however, most fathers seem to prefer to leave the job
to someone else these days."

Not One Of Those
ACYCLIST'who appeared before Peterborough

magistrates charged with ignoring a "Halt" sign, said
he took exception to the remarks of a policeman who
stopped him. He said he had been up and down the
road 15 times that morning and had seen the police
watching, and when he passed the sign he was
"dreaming." When he told the policeman he had no
occupation, being in fact a disabled soldier, he said
the policeman smiled and said " Oh ! You're one of
those ! "

Tributes to St. Neots Club
MANY tributes to the keenness of members and the

efficiency of the club were paid at the loth
annual dinner and prize distribution of the St. Neots
and District Cycling Club, held at the Cross Keys,
St. Neots, Hunts. St. Neots was described as " the
home of cycling " by Mr. Woodbine Haylock, president
of the Bedfordshire Road Cycling Club, and he added
that the Cross Keys was the Mecca of road racing men.
In the chair at the gathering was Mr. E. J. Bass, himself
once a very well-known figure in road racing circles,
who was a member of a cycling club at St. Neots in
1896, and he presented the awards obtained during the
past season.

Missing Bicycle Mystery
THE fact that no trace of a cycle could be found

after the body of a man wearing cycle clips had
been taken from the water at the North Bank, Thorney,
near Peterborough, made the Thorney coroner adjourn
the inquest. However, in spite of an intensive search
by the police, no trace of the machine has been found
and at the resumed inquest a verdict of " Found
Drowned " was returned. The coroner said there was
no evidence to show how the man got into the water,
where apparently the body had been for several days.

Feet v. Wheels
IN the first cross-country scramble between cyclists

and harriers organised by the Boston Cycling^ and
Athletic Club over. a 31 mile course the runners were
well ahead of the cyclists. The first six runners had
crossed the finishing line before the third cyclist had
completed the course, but the cyclists secured second
and third places, with a runner first and fourth. A gate
and one or two ploughed fields hindered the cyclists
more than the runners but matters became more even
at other places on the course. One cyclist retired with
a puncture during the scramble, and four others found
similar pleasant surprises when they had completed
the course.
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Around the Wheelworld

"Motives Behind Massed Racing"
THE talk by Jimmy Kain as the guest

speaker at a recent meeting of a club,
during which he dealt with the history and
methods of the B.L.R.C., and of massed
start racing, has invoked an article in a
contemporary under the above title.

The article is written by G. H. S., who
admits that massed start racing on public
roads is a " subject of more than ordinary
interest." Kain explained the organisation
of massed start events, how law and order on
the..highway is " preserved," how the events
are marshalled and supervised, and how
police and other co-operation is secured.

G. H. S., however, thought that the
audience would have preferred to learn why,
rather than how, massed start races are being
promoted. He says that the important
questions to be answered in this connection
are : (t) Do we want massed start racing at
all, and, if so, why ? (2) Is it practicable to
establish such a system of road sport as a
permanent feature of our national life as in
France and other continental countries ?

Now G. H. S. does not like massed start
racing. He has said so many times, and it is
therefore not surprising to learn that " the
answer in each case must be in the negative."
G. H. S. is, of course, entitled to his views,
but it must not be presumed that those are
the views of the majority of cyclists. I am
in favour of massed start racing, and although
that happens to be my perSonal preference,
to my certain knowledge it is also the opinion
of many tens of thousands of other cyclists.

It is true that I have had a few letters
opposing massed start, but those few represent
something less than 1 per cent. of those I
have received in favour. Mr. Kain rightly
insisted that his club was not a breakaway
from the National Cyclists' Union. Of course
not. I have already pointed out to those who
wanted to " heal the breach " that there
wasn't a breach, and if there were it should
be hailed, not healed.

G. H. S. is right when he says that
B.L.R.C. methods differ from the old style
of massed racing in England and from the
modern methods adopted on the continent.
They differ, however, only in detail, and
the difference is insufficient to provide a
distinction. He says that in the past century
the only massed start events were a few
scratch races such as the North Road " 24,"
and the Bath Road " too " (the original
Bath Road " too " Cup is in my possession.
I am the only one to possess a Bath Road
" too" Cup without having ridden a hundred
miles for it l), and club contests were con-
fined to handicaps. Pacing was, of course,
employed in the scratch events. The fields
soon dispersed and the massed formation was
only " temporary."

Such events were before my time, but I
have debated the matter with some of the
veterans who tell me that the massed
formation was anything but temporary ;
that in some of the events there were
massed finishes as well as massed starts,
as G. H. S. admits took place in the handicaps
towards the finish. Under the modern
methods the mass, he says, tends to remain
unbroken all the time.

Unlike the continental counterpart, where
there is some high speed racing in the towns
and villages, B.L.R.C. events are neutralised
in the interests of public safety, and he thinks
that this renders B.L.R.C. events " a faint
shadow of the continental prototype." On
this score he thinks that no one can say
that this is a finer type of sport than the

By ICARUS

unpaced races that we have developed under
our system of time trials.

With something approaching a sneer or a
tinge of acerbity he asks : " For what reason
are massed start races being promoted ?
The argument that this hybrid type of
competition in which the riders lay off at
intervals to parade through a town, to deliver
a message to a Mayor, or to receive a kiss
from a film star, will eventually give us
international supremacy is not to be taken
seriously." Unfortunately for these views
it is taken seriously, in spite of the opposition
of those who would like the sport to remain
on the hole and corner system, with its
aspenlike fear of intervention by the police,
introduced when many of the critics were
youths in the 'eighties and 'nineties.

He asks whether there is any possibility
that the higher authorities will agree to it,
notwithstanding the support of police officers
and civic dignitaries. He rightly says that
highly -placed members of the Government
have condemned this form of road sport,
but omits to say that it was an inspired
condemnation, the inspiration coming from
the National Cyclists' Union and the R.T.T.C.
with supporting remarks in the Press, from
G. H. S. and others who, because they do
not like massed start racing, think that you
should not like it also. The few inspired
police cases which have been brought against
massed start riders (here again I think the
police were " making a case " as a result of
inspiration !) have ended ignominiously for
the police and for massed start opponents.

" Is It Worth \While ?"

WITH a concern for the continuation of
time trials, a concern which I have at

heart, too, he asks : " Is it worth while to
risk so much for so little? " My answer to
that is that no one in authority would have
taken the slightest notice of massed start
racing, if attention had not been drawn to it by
those who vigOrously opposed it, not sincerely
on the grounds that it was dangerous, but
because they felt that it would replace those
branches of cycle sport in. which they were
interested, either as officials or as com-
petitors.

When the opposition started and the
bogy of danger to the public was raised, I
pointed out how weak their case would be if as
a result of experience of massed start they were
proved wrong. It was said that the absence- of
traffic on the roads when massed start was
introduced during the war would give a false
impression of its safety. Well, many events
have been run since the war, when traffic
has been well-nigh back to pre-war standards,
without accident and without incident. The
few " test " cases which have been brought
have been lost, and all of the evidence shows
that under the rules it is perfectly safe. The
critics have been more than proved' wrong.

The point made by critic G. H. S. that, in its
present watered-down form as compared with
the continental methods, it is not really massed
start racing, goes. No one pretends that it
is. The fact is that it is a new form of massed
start, that it is wanted, and enjoyed by several
thousand riders and spectators, and that its
adherents are increasing.

The B.L.R.C. are in the strong position of
being able to fortify their arguments and to
confound the critics by the direct evidence of
the police. There seems no end to which
the opponents of massed start racing will not
go in order to get it suppressed. Many years
ago they proclaimed that such a form of racing
was illegal. It was left to me to investigate
the legal position, and to proclaim massed

start racing quite legal. A great deal of the
opposition is, as I have said before, not
promoted by sincere concern for the safety
of the public, otherwise the practical demon-
strations they have had of its safety and of the
care taken in running these races would cause.
them to admit that they had made a mistake.
Their real concern is that, having aroused the
interest of the authorities in it, the whole
sphere of road sport has been brought into the
limelight. If one goes it is extremely likely
that the other will, too.

Does G. H. S. suggest that road records
should be abolished because there have been
accidents ? Does he suggest that because
Donovan was killed (to cite only one example)
time trials should be abolished ?

The matter is to be further debated at -a
later meeting, and I shall refer again to the
matter` next month.

Perhaps the recent attempt by the N.C.U.
to regain control of all forms of cycle sport
has something to do with the opposition.
For I shall not tire of pointing out that the
N.C.U., which professes such an interest in
cycle sport, 5o years ago abandoned all forms
of it except racing on closed circuits. It now
wishes to control time trials again. In the
unhappy event of that being brought about,
we hope that the N.C.U. is entirely re-
organised and that some fresh and youthful
blood is made to pulse through the arteries
of this old body which is suffering from atrophy
and thrombosis.

It has not exhibited any great ability in its
running of track events since the war, and in
my view is a quite inefficient organisation and
unrepresentative of the cycling movement it
professes to dominate.

New Light Alloy Rim
Q MALL supplies for original equipment
0 will soon be available of a new light
alloy rim specially designed by Dunlop for
tubular sprint tyres. Its sizes are 26in.
(weight III ozs.) and 27in. (x21 ozs.). The
rim has flat side walls suitable for caliper
brakes, a reinforced base for strength and
spoke tensioning, and a rigid bayonet type
pegged joint. It is depressed and pierced for
true tangential spoking and is suitable for all
types of hub, with a highly polished metal
finish. The retail price is 78s: a pair.

Rhos -on -Sea Cycling Club (Affiliated to

the W.R.R.A.)
AM informed that the N. Wales R.C.
(B.L.R.C.) and the above club have

amalgamated and will continue as the Rhos -
on -Sea C.C. affiliated to the B.L.R.C. Hon.
sec. is J. P. Thomas, 15, Tan -Lan Road,
Old Colwyn, N. Wales.

Road Accidents-November, 1947
FATAL accidents on the roads of Great

Britain during November were the
lowest recorded for any corresponding month
since 1931. The total of 476 killed is 55
fewer than in November, 1946, and 23 fewer
than in October last year. Non -fatal accidents
totalled 14,152, compared with 14,496 in the
corresponding month of 1946.

Adult deaths were highest among pedestrians
and pedal cyclists, being 194 and 73 respec-
tively. In the case of pedal cyclists there was
an increase of 14 compared with November,
1946,

Child deaths included 74 pedestrians and
8 cyclists, compared with 63 and 7,
respectively, in the corresponding month of
1946. It is disquieting that more than half
of the children killed were under seven years.



36 THE CYCLIST February, 1948

Wayside Thoughts
By f. J. URRY
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One Good Turn
THE days of mellow fruitfulness have gone, but the

mists persist on occasion, and they are a bleak
and oblique nuisance. To be sure we are better off on
bicycles than in motor -cars when the grey ghosts of
cloud cling to the earth and the familiar places become
a phantasy merged in dirty cotton wool that clings
clammily and spottics your person and apparel with a
sample of the industrial haze. Usually I can find my
way home without trouble and manage to dodge the
maelstrom of blaring cars that congregate at cross
roads ; and with a certain subdued sense of importance
frequently pilot a string of smoking vehicles as faf as
I go along the road. It is quite a pleasant sensation to
undertake a job of this sort, because it provides proof
of the wonderful mobility of the bicycle when conditions
are difficult, and you undertake the small aid without
any personal inconvenience, always provided the
fellow on your tail light can stop, as quickly as you.
And it provides a nice lesson in patience for the folk
who are not usually renowned for that virtue. Generally,
the fellows who follow me home are pleasantly thankful
for the slight assistance, and when in the mornings the
elements have recovered from their bout of nuisance
the numbers of greeting horn -pips as overnight friends
pass me on the way to work considerably increases. I
wish all road users were more partial to the improved
tempers displayed' when foggy conditions reduce all
traffic to a crawl for that would help enormously in the
solving of our road problem. I do not desire to reduce
traffic to a crawl, when conditions are normal, but I
would like to see a happier exchange of common
courtesy between all road users, and a far greater care
exercised when the ways are slippery with mud, wet
leaves or silvery frost.

Autumn Glory
UP to the middle of November my mackintoshes had

enjoyed the longest rest from their protective
duties I ever remember ; or perhaps I had enjoyed it
and my macks had lain dormant in the bag. Twice, I
think, since mid -June I had slipped the cape on to resist
a passing shower, and its only other service was as a
sitting -mat for a wayside lunch interval when the dew
had not quite departed. It was indeed a wonderful
time for the outdoor folk, and I should think there
never was a finer cycling time than the late spring,
summer and autumn. I had used up all my holiday
time before November, but during that month enjoyed
one glorious week -end when the sun shone most of the
day on woodlands rioting in colour as rich and warming
as in any late autumn I remember. With so dry g
season one would have thought autumn and its pageant
of glory would be short, yet it was the longest period of
gold and russet beauty I remember. Its glory came
right up to the edges of the towns, and in some places
invaded them, and I thought on my journeying how
lucky we cyclists were to roam at a speed that always
kept the pictures positive rather than a blur of vision
induced by speed. In the middle of, the supposedly
doleful month -you know, " No sun, no moon, no

. light, no noon-November ! "-I was out amid our
Warwick woods on a Sunday morning and they were
the richest thing I have seen on the eleventh month of
the year. What a gift the possession of a bicycle is and
the ability to ride it comfortably ; yet how few folk
realise what they are missing. If they were shown the
pageant of this autumn in Technicolor on the films,
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many of them would enthuse about the vision ; yet it
is, or was, down the mad for the youngest and the oldest
to revel in from the saddle of a bicycle, and nothing
to pay.

Still Short
WHILE the cycle trade is to be congratulated on its

. achievements in the export field, I'm afraid that
fact does not help greatly in supplying native riders
with the first-class ,goods they have been awaiting the
opportunity t6 buy for so long. Ask any dealer and you
will find he cannot keep a stock_of good bicycles or
accessories. 'they are snapped up the moment they
arrive, and the high prices seemingly make no difference.
Personally I find it most difficult to use myself to the
new sense of values : which I suppose is not surprising.
for I was buying bicycles in the Victorian age, and
became far more used to looking for reductions than
anticipating rises. The fact is that the number of
high-class machines and their proper equipment will
be meagre compared with demand, and the lucky
ones among us who have decent mounts will be wise to
care for them more closely than ever. Thank goodness
we can buy light tyres now, for the Sprite is back on the
market at, to me, an astonishingly cheap price, 8s. gd. per
cover, considering that the pre-war figure was 75. 6d.
That fact will make a lot of difference,' it will enliven
the old machine no end, taking away that feeling of
drag the wartime tyre induced, which was sufficiently.
positive to penetrate consciousness. And I understand
a new line in Sprites will soon be available, to be known
as the Tourist Sprite. This cover is a little sturdier
than the open -sided type, for its walls are protected
with thin white rubber, and the tread is of a vigorous,
non-skid pattern ; a good, sound light tyre for winter
use, or for the rough rider who likes to negotiate the
remoter tracks. Yes, we shall have to wait yet awhile
before we can make the ideal choice in bicycles or
equipment, but the fact that first-class tyres are now
available is a lively step forward in the comfort of
cycling.

They Are Good
T KNOW quite a lot of people think I exaggerate
1 the cycling value of light and lively tyres, and some
have told me they would prefer an added handicap
in running quality for the sake of obtaining greater
security from punctures. Now, I've little recent experi-
ence of the resistance of what are known as full roadster
covers, but I can tell you that my average of punctures
riding on the open -sided Sprites are three a year, one
more than was the case well pre-war, because of the
increase of the broken glass menace. Three thousand
of my annual 8,000 miles are over city and
suburban roads, and half that town mileage is over
granite setts. I keep my tyres fully inflated and
normally do not wear them to the last bit of rubber,
yet even so I get an average of 7,000 miles a cover
provided I escape the disaster of a broken bottle
segment when riding in the dark. That fate would
deal just as severely with a roadster tyre. In return I
get a lively bicycle, and the comforting consciousness that
I am making the best use of my automatically declining
powers. Personally I think the added tyre cost per annuni
between the light cover and the heavy one is no more
than ten shillings at the most, and what value for the
little extra outlay At speed-which I, do not now

practise, because it makes me blow-I consider the
difference between the light and heavy tyre at least two
Miles an hour, and if you transfer that speed increase
to ease increase, it makes a very great difference to happ'
cycling, and happy cycling is the fact I want to impress
on all people, young and elderly, or in-betweens, whit
love the country, the ever-changing panorama of the
road and value the health of outdoor living.

The Difference
IJRING the Christmas holidays I saw a lot of rayD . young ftiends off to the hills and the sea, gay,

little parties who made the four days' break a joyous
journey amid delectable places; to be candid I envied
them such freedom, wishing them the luck to make the
most of 'it while such conditions lasted. It reminded
me of my young adventures half a century ago when
few cars prowled along the roads and every inn had a
welcome for the wanderer, while to review the food
we ate would be unkind to -day and perhaps unwise.
Once, when in North Wales, Boxing Day came in with
storms of sleet and rain, and Barmouth Bridge quivered
under the impact of the wind. Nothing daunted, we
lads struggled along the coast road to Towyn, found a
warm room and the considerable remains of a Christmas
dinner to console us, so it was late in the afternoon
before we reached Tal-y-Llyn, but the gale helped us
to be in time for tea. Being fairly dry by then I wanted
to stay the night, but the Sancho Panza of the patty
would insist we push on in order to shorten the home-
ward journey for the morrow. So out we went, the
four of us, into the bleary night with the hail more
prominent in the descending moisture, and much
trouble with oil lamps which "doused their 'glims "
when a more fierce gust than usual came screaming
through some crevice in the rocky passage. A bright
thought struck our leader ; we would climb the hill to
Corns and seek shelter there ; it was only four miles
from where we struggled with the lamps. We did,
and got a soaking from the knees downward for the
pain of crossing the divide. And, believe it or not,
Corris was locked up for the night at 8.3o, and was
apparently sound asleep. We awakened the custodian
at the hotel on the right as you start to fall down the
long street, and he did his stuff nobly, building up a.
huge fire from the smoulder. reaching down the ham
and cutting thick slices half way round that great leg
of pig, and soon the eggs were added and the scent
of it dismissed all thoughts of the howling storm.
" A nasty night it is whatever, not fit- for man or beast,"
and We agreed. " But this will do you good indeed,"
and it did. And my recollections of -the bill, with a
breakfast repetition of the supper; was five bob. Yes,
I've seen some changes ; no wonder I find it difficult
to match to -day with yesterday, especially in the matter
of prices.

Making Good
MANY years ago I knew intimately a youth whose

keenness for speed cycling was extravagant.
Work and racing was his motto, and though his training
for " the littleness of life "-earning a living-was
hard, it did not appear to sap his wheeling energy, for
his greatest delight was to knock a few seconds or
minutes off the last occasion on which he rode the
measured course. I expected him to mellow in due
course, to see and love something of the beauty he
passed by -so swiftly. Then the accident happened.
Early one morning on his way to work a car crashed into.
him, and a third of the bones of his body were shattered.
He was a long time recovering, pertly due to depression.
His early industrial training was wasted, his wrecked
body could not do the job, nor would he ever move
swiftly again by his own effort. Life looked bleak
indeed, despite a fair sum of money paid over as com-
pensation. One day he came to see me with an adver-
tisement offering a country inn. It would take all his
capital and more. Could he make good ? And I
thought he could with the aid of the girl whom he
forthwith married " for better or worse." It was a
brave thing to do, the marriage and the purchase, the
all or nothing. A year later the couple were learning
by trial and error the duties and also the delights and
disappointments of host and hostess ; and they learned
slowly and completely. In his spare time the boy's
early training resulted in building a model of the
charming village in which he lived, a whole miniature
village in a garden, with its river, its church and its
inn. It was an attraction, a tiny loveliness in the great
glory of a lovely countryside ; and the couple pros-
pered, learned their business thoroughly, added the
laughter of children to their fortune, and always
remembered they were once cyclists. There is a great-`
welcome at this inn for the comfortable rider, and a1:
happy recollection of those faraway days when some,
roadside was busy in the pearly dawns, and numbers of
us-now growing old-were busily despatching th -

fleet -limbed youngsters of yesteryear. That is one o
the memories worth committing to print, the happ
outcome of a great disappointment. Of such stu
are men and women made who ride bicycle; and fortif
themselves against " the slings and arrows of outrageou
fortune."

4 GEARS AND GEAR CUTTING
Edited by F. J. Camm.

Price 6s. from all Booksellers or 6s. 6d. by
post from George Newnes, Ltd., (Book Dept.),
Tower House, Southampton Street, London,

W.C.2.
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APEX
'SUPERLITE'
CELLULOID PUMP

15 x i" BLACK

Thick Celluloid
Beautifully Polished

Light of Weight
but of

robust construction
'SUPERLITE ' ISin

at"solid drawn brass
CELLULOID (with C

plunger tube) each

'LASTWEL' CELLULOID
(with steel split /

each
plunger tube) l5in. 4 6

The World Famous

BAILEY'S
`SUPER'

PUMP
15 x ;" BLACK

Steel Lined
Celluloid Covered

Lining is Solid drawn
cartridge fashion, the ends
being solid with the barrel.

Cannot warp nor leak.

BAILEY'S 'SUPER ' (Steel
lined and Celluloid
covered) I5in. each 5/6
BRASS PUMP, Nickel
Plated or Black enamelled
(with steel split
plunger tube) each 4/ -

APEX PRODUCTS
Are in use in every Country in the

world.
They are knOWn and appreciated

for their reliability, long service and
efficiency in their job of inflating tyres.

Labour and materials are still very
much restricted ; consequently supplies
of pumps are scarce ! If you are lucky
in owning an Apex Pump, treasure it.
MADE BY

AP EX INFLATOR Co. Ltd.
ALDRIDGE ROAD, PERRY BARR,

BIRMINGHAM 22B

Fibrax)
and get there safely!

In any emergency Fibrax Brake Blocks will always
pull you up. They are made of material specially
processed to give the maximum braking efficiency.
Highly resistant to wear. Production limited in these
days, but you can depend on your dealer to do his
best to supply you.

FIBRAX LTD.,
2 TUDOR STREET,

LONDON, E.C.4.

YOU
can become a first-class
RADIO ENGINEER
We are specialists in Home -Study Courses in Radio Engineering,
Servicing, Transmission, Television, Mathematics and Radio Calculations.

Post coupon now
for free booklet
and learn how
you can qualify
for well -paid
employment or
profitable spare -
time work.

(Post coupon in
unsealed envelope

-Id. stamp.)

T. & C. RADIO COLLEGE,
NORTH ROAD, PARKSTONE, DORSET.

r Mgi .111110 MOM OEM oma .Bv ma. um.

Please send me free details of your Home-Stud;11
1 Courses in Mathematics, Radio and Television.

Name

1 Address
1 1

I M.35
1

"No other tyre

will really satisfy

me now"

Rubber dipped and insulated cord body and deep
tread for long life and safe riding. Tubes are
circular-moulded-tailor made to fit without
wrinkling-rubber-base valve prevents air leaks.

BEST TODAY * STILL BETTER TOMORROW
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SUCCESS CAN BE YOURS IN ONE OF THESE

WELL PAID
CAREERS

Send for copy of FREE Guide to -day.

TO -DAY'S demand is for the TRAINED man with SPECIALISED
KNOWLEDGE. The men-and women-who succeed are

those possessing the necessary specialised knowledge to fill the
higher paid and more secure positions.

Make your Future Secure
You can quickly qualify by interesting spare -time home study to
fill a better -paid position. Our 25 years' experience in guiding
men and women into successful careers is at your service. Remember
the higher you climb in your chosen career, the higher your income
and the greater your security. Post the coupon to -day.

Here is a Career for you
The College conducts examination or diploma postal courses in the
following subjects :-

ACCOUNTANCY (all exams.)
SECRETARYSHIP (all exams.)
COMPANY ACCOUNTANT
COMPANY SECRETARY
COSTING (I.C.W.A.)
BOOX-KEEPING
BUSINESS TRAINING
WORKS ACCOUNTANT
CIVIL SERVICE
MATRICULATION
MET. POLICE
SALESMANSHIP
SALES MANAGEMENT
EXPORT
DRAUGHTSMANSHIP
PERSONNEL M'GMENT
L.C.C. EXAMS.
ESTIMATING & RATEFIXING
MOULDING

I. OF FACTORY M'G'RS EXAM.
I. OF PROD'N ENG. EXAM.
WORKS MANAGEMENT
FOUNDRY SUPERINTENDENT
MACHINE SHOP SUPERINTENDENT
TOOL ROOM SUPERINTENDENT
WELDING SHOP FOREMAN
TIME & MOTION STUDY
PROD'N PLANNING CONTROL
FOREMANSHIP
PROCESS PLANNING ENG.
JIG & TOOL DESIGN
PRESS TOOL DESIGN
ENGINEERING SCIENCE
PATTERN MAKING
FUEL TECHNOLOGY
METALLURGY
STEEL MAKING
ELECTROPLATING

As supplies of booklets are limited, early application is requested.

POST THIS COUPON NOW!

Please send free details of :-

Name

Address

3978

WALLACE ATTWOOD
COLLEGE Ltd.,

Dept. 39113, ATTWOOD HOUSE, Fl NCHLEY RD., LONDON, N.W.3
ur call : 8 Southampton Row, W.C.I.

SAVE THE BANK WAY

Tour Bank will l.11 you about a new.
simple way of buying National
Savings Certificates-either by single
purchase or regular investment,
operated free of charge to custorne-s

tight

the

crisis
with

What's wrong with keen saving
anyway ? It's good for us all and
good ?or our country, too. So let's.
get cracking with every sixpence and
shilling we can muster. Ten shillings
buys a Savings Certificate that
becomes 13/- tax free in ten years-
no bad bargain! And the maximum
holding is a thousand certificates.
Buy through your Bank or from a
Post Office or Savings Group.

Is sued by the National Savings Committee

THE "FLUXITE QUINS"
AT WORK

" Quick ! Fetch the FLUXITE,
please do !

There's a burst in my bedroom, -
cried 00.

Cried 01, "Now, don't fret,
We're coming, my pet.

We'd brave fire and water for
you.

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

With Fluxite joints can be " wiped "
successInfly that are 'impossible

by any other method
Used for over 90 years in Government works and by leading
engineers and manufacturers. Of all Ironmongers-in tins,
10d., 1/6 and 3/-.

ilk
will remain round and true, here's a time -
TO CYCLISTS ! For stronger wheels that

tested tip. Tie the spokes where they cross
with fine wire AND SOLDER. It's simple-
with FLUXITE-but IMPORTANT.

THE-FLUXITE"
GUN puts-FLUX-
ITE where you
want it by a simple

pressure.
Price 1/6 or filled

2/6.

ALL MECHANICS WILL HAVE\

FLUXITE
IT SIMPLIFIES ALL SOLDERING

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

Also on ".WIPED JOINTS2' Price Id. Each.
FLUXITE LTD., Dept. P.M., Bermondsey Street, S.E.I
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Among the Southgate Boys
IKNEW that I should enjoy myself with

the members of the Southgate Cycling
Club, when I attended their annual dinner
at the end of November. It was a most happy
gathering, presided over with dignity and
charm by the year's president-my old friend
Ballantyne. And what an enthusiastic lot of
cyclists gathered round the festive board.
Good speeches (I except my own), good
fare, considering these austerity times, and
that sense of comradeship which I ever
associate with cycling men : there is no
doubt about it-this game of cycling does
promote harmony and good fellowship to a
remarkable degree. *Good luck to this old
club-founded originally in the year 1882.

Curious Place-names
THE Dunlop Company, I think, hit upon

a happy idea when they introduced
that current series of cycle tyre advertisements,
featuring curious place names . . . those odd
names which many English villages bear, and
which never fail to intrigue me. "Barton -in -
the -Beans " is one in the series, and " Box's
Shop " is another. One may meet with
curious names like this in many parts of
England, and I know of one keen rider with
a love for the curious and out -of -the -ordinary,
who has made quite a collection of them.
But personally, I like best the " lovable "
names, of sweet cadence, which one may
come across particularly in Cornwall. . .

" St. Just -in -Roseland " is one I recall, and
I cannot think of a more beautiful name for a
village. To get back to this Dunlop advertise-
ment series, I feel that it is always good to
advertise cycling, and not merely the bicycle.
It is what a bike can give us, in the way of
happiness, scenic beauty, and good health,
which really counts.

-The Raleigh Industries Fair

THIS event, which attracted so much
favourable attention, owed much to the

organising ability, and strenuous work, of
my old friend Fred Keller, the advertising
manager of the Raleigh Group. I met him at
this unique show, and congratulated him on
the excellence of the arrangements . . . the
show was marked by that good hospitality
which one ever associates with the Raleigh
name. Touring the show, and looking at

7.;' '''' '

111.e lands .Lncl,
Cornwall

The 6rnouS Westernmost"
Point of E.rtqland ,

Los ships Lighthouse.

that intriguing display of cycling clothing,
presented in conjunction with the Wool
Secretariat, I met several old Nottingham
friends, and-as a loyal Midlander-felt that
I was back on my native heath for a few
hours.

The Good North Road
RECENTLY, and private en-

gagements have necessitated some
travel along the Great North Road, and in
renewing cycling acquaintance with this most
famous of highways, I have recaptured
something of its charm. Barnet, despite all
the modernisation which has taken place in
the recent years, is full of charm, and some of
the "old bits" are
uniquely historic. And
down Galley Lane there
is an old and picturesque
farm where my small son
has his pony . . . and it is
good for me to ride out to
this farm and watch the
youngsters putting good
cobs over jumps, and in-
specting the sleek cattle in
the modern cowsheds,
and imbibing, with a nos-
talgic love, all the sights
and sounds of farmland,
stable, and byre-which
were my delights in child-
hood days in the long ago.
And the Great North
Road is one of those gctod
highways which retains
some historic and comfort-
able inns. Not all have
been spoiled by some
misguided brewer with a
passion for chromium -
plated fittings, and a fine
disregard for the treasures
and traditions of the past.
The low-ceilinged tap-
room, the cosy bar, the
blackened rafters . . . these
are the things I love in an
inn.

"February Filldyke"

NOT
always do the

ditches run with rain
in this the shortest month

sesp,
"5.:.

iii

By

H. W. ELEY

of .the year. But February rain is good and
beneficial, and I always like to associate the
month with showers which  kiss the cheeks
whilst one is a -wheel, and my good farmer
friends smile when they see the rain -soaked
fields, and hear the gurgle of the water in the
ditch. And, February brings us St. Valentine's
Day . . . when, in my far-off youth, sweet-
hearts exchanged gay, colourful cards,
pledging perpetual love. And even in this
unromantic age I see that modernised editions
of these amorous greeting cards are available
. . . and St. Valentine is not forgotten.

And . . . Spring is On the Way!
THE cold rain may beat on our faces

as we ride down the lane, and the trees
may still be bare . . . but it is quite possible
that there are snowdrops abloom in the dell
by Sweet Briar Farm. Shy, virginal blooms

. . . which have to be looked for carefully . . .

but what more lovely harbinger of spring ?

Plea for Comfort
QUITE recently I was chatting with a

young cyclist in an inn. It was in
homely Hertfordshire, and I took a good
look at his bike . . . and it all ended in my
giving him a lecture on the virtues of comfort
in riding. Because that boy's bike needed
a bit of attention ! The saddle springs had
gone . . . and how he managed to ride any.
distance in any degree of comfort, I do not
know. And his tyres : sadly under -inflated !
And brakes . . . a menace ! Such simple
things to put right . . . but then this was only
one case of neglect I have met with recently.
It really is surprising how many cyclists let
their machines get into bad condition and
suffer therefrom. Now is the time, before
the spring touring season is with us, to give
the mount a thorough overhaul, and remedy
any defects. A comfy saddle, properly -
inflated tyres, and sound brakes make such a
difference !

p/7 -
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In the louely vale of
ei /CA't E. HA M.

Ike litHe curreti village
lying snugly beneath..
Box Hill
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My Point of View
By WAYFARER

"s411., ttr, 49)s)
 1.

Parrot Saying
TT is to be expected that we shall hear, ad
-1. nauseam, statements to the effect that " the
bicycle is coming into its own again," thanks
to the abolition of the basic petrol ration. If
this means that many People who are unable
to use their motor -cars and want a quick
form of transport (preferably in fine weather !),
will turn-probably in desperation-to the
bicycle, then undoubtedly the statement is true. In
point Of fact, however, the bicycle " came into its own "
very many years ago, and has always maintained that
position, which is unaffected by the folks who drift away
and worship " other gods." The popularity of the bicycle
-of cycling-endures. It endures through sheer
merit-even when those who view- the magical two -
wheeler only from the utilitarian standpoint cease to
employ it, thus casting aside the tremendous potenti-
alities of the pastime. The cycling vogue is not made
of those whb are here today and gone tomorrow.

Open-air Merchants
IALWAYS feel slightly curious about the attitude of

mind of cyclists-fresh-air fiends, if ever ' such
existed-who, on occasion, shut themselves up in ill- 
ventilated places. On a recent Sunday I entered the
cottage where I usually obtain tea and found no fewer
than i8 fellow -cyclists ensconced. Many of them were
smoking (cigarettes and pipes) and the door and windows
were closed. I, who had just ridden 5 miles to reach
this rendezvous, did not fancy the atmosphere and opened
the door wide-and blocked it open. Nobody was any
the worse ! I recall that, when I lived in Birkenhead
and crossed the River Mersey every day, a small group
of my brother-Anfielders were usually on the same ferry-
boat. Like myself, they were keen on fresh air, and
yet they made a point of gathering on the lower- deck
in close proximity to the engine -house, where they could
obtain liberal draughts of warm oil! For my part, I
always patronised the upper deck of the boat, where
there were tons of fresh air.

Lonely Furrow'
nY chance, on a recent Saturday, I had tea with a
L.' collection of Midland cyclists, members of one of
the oldest of our clubs, sharing, with them the almost
invariable torrent of badinage and leg -pulling which
enlivens such occasions. When the time came for me
to start for home, I mentioned my proposed route and
asked if anybody were bound that way. " You're too
fast for us! " was the surprising reply, and, as they
refused to put this valuable statement into writing, so
that I could use it as a testimonial, I was driven to the
conclusion that the remark was merely a spill -over from
the tea -table flippancies.

So, lighting my lamps, I set forth to plough my lonely
furrow. - I had the vaguest ideas as to the distance
lying before me. In any case, that point was
unimportant, and irrelevant-especially as I kept
adding bits to my itinerary-and, three hours later, on
reaching horne, I found 31 miles on the tally. How
pleasant it was, that serene travel in the dark, along
almost deserted roads: turning here to the right, and
swinging there to the left : intent only. on filling in the
time and having a quiet and happy evening. I happened
to be using a network of roads and lanes which cir-

summer by the Mole.

Looking across the riuer to
the little church of STOKE.
DAtsE.R.N ON A fretisure
chest -of monuments e brasses.
including the brass of the fiat'
Sir John D'Abernorl -the oldest
tithe country dated 277.

cumstances have caused
me to neglect for a few
years; but I had no
difficulty, in the blackness
of the night, in finding my
way, and in recalling
where this switch or that
would land me when
tempted to leave my main
route. I found, as I always
find on the arrival of
autumn, all the old joys
of night cycling, even
when the furrow is a
lonely one.

Active Participation
-MY eye was attracted

by the following
paragraph in an article
about mountaineering
printed in one of the
daily newspapers a few
days ago : " I climb
because, in common with
every man-and many
women-I need a re-
creative spbrt i because,
in common with a large
minority, I prefer to take
part in sport myself rather
than pay someone else to
take hazards while I look
on ; because, of all sports,
mountaineering, to my
mind, is the finest. I get
nothing out of it except
health, strength, adven-
ture, comradeship,

freedom, and a deeper sense of the endless magnificence
of our earth." What conviction that statement carries,
and how admirably it is expressed ! Moreover, with the
alteration of but one word (" cycling " substituted for
" mountaineering "), how well it fits our great game.
Yes, we who are enthusiasts for cycling propel the
bicycle because we feel the ,need for recreatibn. We
view cycling as the best -ever pastime, and we extract
from our chosen game just what our mountaineering
friend obtains from his-health, strength, adventure,
comradeship, freedom and education. The bicycle
opens the door to all these tremendous gifts. Alas,
that so many people pass by without realising the
infinite possibilities lying in wait for them ... at so little
cost. Other people, slightly (and only slightly) wiser,
go through the open door and, lacking -enterprise, fail
to take their toll of the manifold delights and advan-
tages which the' bicycle will provide. The pity of it !

Undesirable System
AN ex -Serviceman, with whom. I ride pretty regularly,

tells me that when he was learning to drive a
motor -car, which was part of the R.A.F. curriculum,
he was reproved by the sergeant -instructor for leaving
too much space for a cyclist who was being overtaken.
My friend, as a cyclist of many years' experience,
treated the wheelman as he himself likes to be treated-
and thereby put himself in the wrong ! The statement
can be relied upon, and it appears to me that therein
may lie the secret of some of the bad driving on the
part of Servicemen, which provoked so much criticism
and condemnation during the war period. To reprove
a driver for allowing a cyclist too much room seems to
me to be part of a very undesirable system.

" Some" Tyre
TUSW before setting forth for a brief holiday a few
J weeks ago I was fortunate enough to acquire a
pair of Dunlop " Sprite " tyres, and you may be sure
that these added very considerably to the enjoyment of
the tour in which I indulged. The mental effect of
riding " Sprites " was most marked, and I am certain
that there was a physical counterpart. Having reached
an age when any little bits of help which the bicycle
as a whole can give me are most acceptable, I welcomed
those light tyres with both hands. The recent war
struck cyclists a savage blow when it put the manufacture
of " Sprites " on the top shelf, out of the way.
Personally, I did not do so badly, thanks to a spot of
foresight and perhaps a bigger spot of luck, but my
stock of " Sprites " ran out a few months ago, and
I then had to take to fully-rubbered tyres. However
good these are, they do not possess the lightness and
" life " of open -sided tyres, and I was accordingly
more than glad to get back to wheels shod in my
pre-war fashion.

Immunity Badge
ITmust be admitted that the immunity badge of which

I would now speak is not a badge at all, nor does
it ensure zoo per cent, immunity. Nevertheless, it
bears some relation to that badge which is sold to
members of the public, Who are then saved from being
pestered by sellers of flags and things in favour of some
charitable object.

This paragraph is the result of a conversation 'with
a young friend who, when she lived within convenient
reach of her office, was able to cycle to and fro, and
she claims to have thus enjoyed an almost complete
immunity from colds. Now, in changed circumstances,
it is neither convenient nor easy for her to continue
the cycling act, and she has to rely on public tritiaport,
with the result that, as she puts it, she is " getting cold
after cold." Further; a relative of mine is putting her
husband on an expensive cold -avoiding course of
medicine, " as he has to travel so much on buses."
For my part, I cannot help feeling that a better cure-
or preventive-would he indulgence in cycling. A
bicycle is available for his use, and while it is at times
admittedly disagreeable to ride through unpleasant
weather, it seems to me to be at least as disagreeable --
at least, I say-to walk to" the bus, wait in a queue,
and then to be crowded into a small space with a lot
of other people, with the prospect of another wet walk
at the business end of the journey, the whole procedure
being repeated, in the reverse, at the end of the day's
work. Whatever else may besaid in favour of cycling
to and fro, the bicycle does take one from door
to door. There is no waiting : there is no jostling :
there are no steamed windows, speaking of air which
has been breathed again and again.

Alive and Kicking.
THE recent delivery, in little over half a week, of

three cycling lectures at widely spaced towns
gave me a like number of opportunities of linking up
with people who, because of my long -sustained work
for cyclists, are good enough to write me as an old
friend. It was very pleasant to meet these people,
some of them for the first time in the flesh, their previous
contact with me having been by correspondence, and
they mere able, uncannily enough, to quote bits of
advice I gave them long years ago, and to repeat
passages from articles I had written, while some of
them were good enough to thank me for forgotten
services I am supposed to have rendered. Here and
there one came across a feeling of surprise that, I was
still ".alive and kicking," and still " getting 'em round,"
those who have drifted away from the pastime being
prone; at times, to believe that I had done likewise.
On this point I can only repeat what I said to these
friends, namely, that when I find something better
than cycling-and I've not found it yet !-I may be
in danger of relinquishing the pedalling process. I
have made a point of telling all these people that I
am still writing in this journal, and that The Cyclist.

. though merged for the time being with PRACTICAL
MECHANICS, will one of these days resume weekly
publication with a bang, and we shall then see what
we shall see !

Day of Days
ON the penultimate Sunday of November I set

forth for my usual 70 -mile_ ride without a pullover,
and with a thin pair of gloves packed away in the bag.
It was a grand morning, with, plenty of wind (which
caused me to " step on it " at times) and a joyous
measure of visibility and sunshine. A change came over
the scene as three of us dealt faithfully with a knife -and -
fork (not to mention spoon!) lunch, and it was actually
raining when our journey was resumed. At least, that
was our impression. We were in no doubt half an
hour later, when the rain came down in torrents-cold
torrents-and the wind increased in fury, There was

- a feeling amongst us that this form of madness would
not endure for long, and the impression was well based,
but we hod no conception of the beauty which was to
follow. The rain stopped, and the sun returned to
duty. An extraordinary translucent light was over
everything, and up above, where blue sky was not
showing, there were stupendous cloud effects, with a
range of colouring which one seldom sees. The massive
architecture of the heavens was indeed a joy to behold.
The colour scheme gradually faded, and as daylight
gave place to darkness we had a final glimpse of the
distant hills, seen at an earlier stage of our journey.

Tea at a small country cottage formed a mighty
pleasant interlude. There was a glowing wood fire,
and the mom was pleasantly warm. The welcome was
just as warm. The food was plentiful and good, and
our table was lighted-if " lighted " is the word to use
-by a small oil lamp. Then oueinto the night again,
to find a nearly -full moon on duty ; to find, also, a much
reduced temperature, making the wearing pf gloves
desirable. Thus the Three Musketeers went their way,
weaving in and out of deserted lanes, now riding in
silence, now talking of old times, and all the while
enjoying to the full this day of days-which they felt
it to be. A day to remember-a day to look back upon
with pleasure, if only because of the magnificence of
the aspect when the afternoon's fury had died away.
So another joyous Sunday passed into history, with
another 7o miles of pleasure to be recorded.

"Practical Mechanics" Advice Bureau. COUPON
Tills coupon is available until February 28th,
1948, and must be attached to all letters contain-
ing queries, together with 3 penny stamps. A
stamped, addressed envelope must also be enclosed.
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EASILY MADE FROM OUR CASTINGS.

J. HALLAM & SON
UPTON, POOLE, DORSET.
MINIATURE PETROL ENGINES for

Aeroplanes, Boats and Race Cars.
Send &I. Ir,r list.

GREAT SURPLUS
it OFFER

Ailige007

YmBINKULARS
Compact Binoculars, only 7 ozs.. crystal
clear lenses. Ideal holidays, sporting
events, 45/, post, etc., 1'-. W.D. model
full-size Binoculars complete case and
leather slings, L3/101-, post. etc., If-. Special
3 -lens Achromatic model, £5119/6, complete
case. etc.. post V-. Telescopes available.
Write for List. Electric Alarm Clocks,
A.C., 200/250, fully guaranteed. 59/6, post,
etc., 13.

HEADQUARTER & GENERAL
SUPPLIES, LTD. (Dept. P.E./BIN),
198-200, Coldharbour Lane, London,
S.E.E. (Minute from Loughborough Jet. Sta.)

" PIGMY" ELECTRIC MOTORS
Low voltage, reversing for models. Use
the famous "PIGMY" motor for your Boats.
Cars, etc., the most powerful motor obtain-
able. Weight 9) ozs., 2iln. x 2lin, x
2 to 24 volts. Price 25:-. Send 2(d.
for leaflet.
Ex -Gov. Motors, 24/50v. A.C.D.C., 3lin. x
21tin. Ball Bearings, 25:'-. 12;24v. D.C. Ball
Bearings, 2iin. x Din. x 12/8. With
10/1 worm gear, 18/8. Worm gears, 10/1 :
vase. lin. x llin. x stn.. EP-. Satisfaction
guara.nteed.-E. M. Co., 120, Torrington
Avenue. Coventry.

RATCHET & REVOLUTION
COUNTERS

k for 42 111Leaflet No 8/
Speed up to V
6,000 r.p.m.

B. & F. CARTER
&Co. Ltd., Bolton 5

Sets of ('LEA It DIAL RA MS and
INSTRUCTIONS for making EASILY
WORKSHOP BENCH, SAW BENCH,
LADDERS, STEPS, LATHE STANDS.
WIND CHARGER MASTS from"L"
section METAL (obtainable at Zero
Cost). Price 4,6. Posted promptly.
As advertised.-P. Robert. Les Buttes,

Torteval, Guernsey, CI.

ADANA PRINTING MACHINES
Print in the odd hours with an
Adana-still the most absorbing

of crafts. No. 1 B/S
Machine 14.10.0. No.2
ITS Machine E9.15.0.

Will pay for itself
in a month or two.

Send stamp for illus-
trated folder to Dept.
P.M., 10 Adana (Printing

Machines). Ltd., 15/18, Church Silekenhany 11 iddx

SAILOR SAM'S SECRET
How to make

SHIPS IN BOTTLES
COMPLETE KITS, 516 and 61- from all
good -class Model, Sports and ioy Stores

COOPER - CRAFT, LTD.
,NORWICH ENGLAND

THE WORLD'S GREATEST BOOKSHOP

F11.111916111111111* .1. FOR BOOKS  
Now and secondhand Books on every ..tuM c.c

WE BUY BOOKS, TOO
119-125, CHARING CROSS ROAD,

LONDON, W.C.2.
Gerrard 5660 (16 lines). Open 9-6 (inc. S.n.)

Precision Press and Tools
for MODEL Engineering

84 - or

NO MAN CAN KNOW TOO
MUCH OF HIS PRODUCT

78'

H

BRITISH ;NIA DE

The Ultra Lens is a revealing eye of six
actual diametrical -36 area magni-
fications, which brings out points of
strength or weakness. Whether you

are engaged in manufacturing, buying or
selling, it is an ally of real value. No
instrument you can buy will more
quickly justify and pay for itself.

For the close scrutiny of every conceivable
object, metals, tools, fabrics, fibres, minerals,
precious stones, paint, print, manuscripts,
biological and botanical specimens, cutting
edges, fractured surfaces, raw materials,
and innumerable other purposes, the ULTRA
LENS is invaluable, and presents in many
instances hitherto unsuspected data which
can be used to advantage.

FULL PARTICULARS ON REQUEST.

The Ultra Lens Company,
75, Finsbury Court, Finsbury Pavement,

London, E.C.2.

The WINCH
Geared hand wheel, with positive drive to /in.
Flexible Steel Cable. Suitable for adapting to :

Wire Strainers, Light Winches, Clothes Line
Strainers, Street Lamp Winches, Children's Car
Steering Wheels, Boat Steering Wheels, Centre
Board Winches, Sail Winches, and many other
uses.
Inquiries welcomed from Manufacturers and
Wholesalers interested in large quantities.
Send 71- p.o. for sample, with wire.

JOHN DOWNTON & CO., 89 HIGH STREET, EPPING, ESSEX

WOKS :
L.N.E.R. or G.W.R. Nameplates (each) 2i-
L.N.E.R. Locos (2nd edition) ... 243
" Planning and Layout " 3i-

' " Two Rail Electrification " 3/6
Fowler & Starner Locos. ... 6/6
" British Loco. Types " 8 r-

LINESIDE BUILDLNG KITS :
00 0FootbridgePost

Office 24//6
Signal Cabin 4/ -
Loco Shed ...
Country Goods Depot ... 8/6
Country Station ... 10' -
Pea Lamps. 5v. min. screw s.c. 8d. each

Postage extra. " CO " or " 0 " Parts List
3d. per post.

TYLDESLEY & FIOLBROOK (M.E.T.A.)
109, DEANSGATE, MANCHESTER, 3.

PRESTACON
55/-

BULLS(P.M.) 246, igh St.,
Harlesden, "N.W.10

NICKEL PLATING
Complete Equipment, including Nickel
Anode, Plating Salt, etc. Full instruc-
tions for Plating Ornaments, Car
Fittings, and all Metal Parts. Flash -

lamp battery only kequired. '

PrIet 15'-, post free.
HOLBOROW CO.,CO.,

21.; Weymouth Bay Avenue,
WeN mouth.

DILDALUIHN
AND ALI:MINDED SHEETS
Duralumin 36 in. x 24in.. 2/-
21 S.W.G. 481n. x 36in., 121-

x 36in., 1St-.
Aluminium. In sheets up to 6ft. a 3ft.
20 S.W.G. 1/10d. per sq. ft.
On all above, add 2d. per sq. ft. carriage.
Inquiries invited for various sections.
COMPETITION CARS, LTD., The
Old Maltings, Nayland. Nr. Colches-
ter, Essex. Tel.: Nayland 334.

The Institute of Practical Radio
Engineers have available Homo Study
Courses covering elementary.
theoretical, mathematical, practical
and laboratory tuition in radio and
television engineering ; the text is
suitable coaching matter for I.P.R.E.
Service entry and progressive exams. ;

tuitionary fees at pre-war rates-are
moderate. The Syllabus of Instruc-
tional Text may be obtained, post
free, from the Secretary, 20, Fairfield
Road, Crouch End, N.8.

BRIGHT ALUMINIUM SHEETS.
llin. x 12in. x 7in. x 1/16in. full, Is. 3d.
each, or 12/6 doz., including postage.
Reduction on large quantities.-Apple-
yards, 72, Infirmary Road, Sheffield, 6.

NEW Machinery.-Electric Motors,
Band Saws, Drilting Machine, Pumps,
Grinders, Welders, etc.-John P. Steel,
Bingley.

PRACTICAL MECHANICS ".-
October 1933, June 1944. 127 copies,
good condition.-Dromgoole, 167, Turney
Road. S.E.2I.

SPARKS' DATA SHEETS
Provide detailed descriptive matter
and Full-size Constructional Print of
Designs Tested and Guaranteed by

L. ORMOND SPARKS.
MY LATEST DESIGN :
TILT "CHALLENGER" PORTABLE.
An Outstanding A.C./D.C. Portable
having an Exceptional performance on
Medium and Long waves. The circuit
is a TRF. 3 -Valve Plus Rectifier, giving
31 watts on the ' locals.' Good range,
and quality. No complicated adlust-
ments. Station -named slow-motion
Dial.. gin, StentOrian Speaker. The
Ideal Set for the home. Radio in any
room. No Aerial or Earth required. 2/9

THE PORTABLE POUR. A T.R.F.
All -Dry Portable. Medium waves ... 2.6
ALL -DRY 3 -VALVE PORTABLE.
MIL Waves. A Noted Set ... 2/6
TINY TWO PORTABLE. Medium
waves. 21in. Speaker 2/6
ONE -VALVE PORTABLE. ML
waves. All -dry. 'Phone Sias. .. 26
THE EMPIRE TWO. An All -wave
All -dry 2-Valver, Very popular .. 2/6
COMPACT TWO. Medium and 'Long
waves. (Batt.). Speaker results ... 26
T.R.F. 3-VALVER (Batt.). Medium
and Long waves. Fine results ... 2/6
FOUR -VALVE T.R.F. SET (Batt.).
As above with P.P. Output ... , 2/6
S.W. SUPER TWO. (Batt.). *A fine
DX receiver, widely used ... 2,6
MAINS SETS 
A.C. .TWO-VALVER (Plus Rest.).
M/L waves. 30 watts Output ... 2/6
A.C. THREE-VALVER (Plus Rect.).
T.R.F. Circuit. M/I, waves .. 2/6
A.C. SUPERHET. 3 Valves, Plus Rect.,
All -wave. 4 watts output - 2/6
TILE UNIVERSAL FOUR. A 3 -Valve,
Plus Rect. A.C./D.C. T.R.F. Set.
MIL Waves. Amazing Power ... 216
8 WATT QUALITY RADIOGRAM.
A.C. Medium waves. Quality rather
than range. P.P. Neg. F./B. ... 3/6
AMPLIFIERS
TWO -VALVE (Batt.) 2/6
THREE -VALVE Ditto. P.P. ... 2/6
A.C. 30 WAIT. Fine Power ... 2/6
8 WATT. A.C. P.P. Neg. F.B. 2/6
8 WATT Ditto, A.C./D.C.... ... 3/6

Many other Tested Designs in Sleek.
Stamp for Full List and with Order.

COMPONENTS AVAILABLE.

L. ORMOND SPARKS (31),
9, Phoebeth Road, Brockley, S.E.4

('Phone : Lee Green 0220.)

CAN YOU PLAY THE PIANO
If you are a nuisie lover, why
have you not arqUired this
enjo pubis accomplishment and
great social asset) Doubtless
because the prospe$t of prac-
tice I practice I pfactice ! has
dismayed and discouraged
you. * elms is seldom less

than 2.000 pupils I have fought over
74,500 by post in a third the time,
with a quartos the work, at a tenth
the expense of the ordinary methods
of dull, mechanical, wearisome practice.
AND I CAN TEACH YOU. Ordinary
musical notations only used, no
freakish methods, enabling you to
read and play at sight any standarf

musical composition. Send
for FREE Boni, and advice.

Say Moderate, Elemen-
tary, or Beginner.

Mr. H. BECKER, (Dept. 6581, 69. Fleet St.. E.C.4.

A Really Universal Motor
" A.C.- D.C." Car. Paid

12, 27, 200-250v., by
simple adjustment 0.
Field Connections. Ap-
prox. 11.p., 6,000 revs.
-4 Threaded Shaft.
Morton & Dismore,
52c, Old Church Rd.,

Chingford, E.4.

35,-
NEW

EX. R.A.F.

PERSPEX WORKERS!
"Eliminate irksome filing and turn
out improved work on your own
JOINTER and SHAPER. In one opera-
tion it will make an edge dead straight
and square. EASILY CONSTRUCTED.
No hard -to -get materials needed.
Outlay should not exceed 11-. Clear
Drawing and Instructions -2/6. post
free. Satisfaction Guaranteed.

T. SINCLAIR
2, PAXTON TERRACE, EVEMOUTH

BERWICKSHIRE.

1 pint Spray Guns ... £3 10 0
1 pint Spray Guns ... £2 0 0
3 C.F. Compressors ... £9 10 0
6 C.F. Twin Compressors ... £22 10 0
Air Chambers with Gauges £3 10 0
6in. Saw Benches ... £10 0 0
Heavy Duty Jig Saws ... £20 0 0
Air Hose, V. Belts, Pulleys, Gauges,

Valves, etc.
Illustrated Lists.

H. HALL, 2, Giamis way. Green ford,
Middlesex.



One of the following Courses taken at home in your
spare time can definitely be the means of securing
substantial promotion in your present calling, or entry
into a more congenial career with better prospects.

ENGINEERING, AERO, ETC.

Plastic-Radio-Aero Engines-Aircraft Design-
Welding-Aerodynamics-Electrical Engineering-
Television-Electric Wiring-Talking Picture Work
-Generation and Supply-Works Management-
Metallurgy-Refrigeration-Planning. Estimating.
Rate-fixing-Time and Motion Study-Aero Inspec-
tion-Automobile Engineering-Sheet-metal Work-
Engineering Draughtsmanship-Aero Draughtsman-
ship-Jig and Tool Draughtsmanship-Press Tool and
Die Draughtsmanship-Structural or RIF Concrete
Draughtsmanship-Sanitary Engineering

GENERAL

Matriculation-College of Preceptors-Chartered
Institute of Secretaries-Aircraft Apprentice.

MUNICIPAL SERVICE

School Attendance Officer-Handicraft Teacher-
Registrar-Housing Manager-Sanitary Inspector-
Weights and Measures Inspector-Inst. of Mun.
and Cy. Engineers-A.R.I.C.S.

THE BUILDING BOOM-
SECURE YOUR SHARE !

The Free Guide also gives particulars of our
extensive range of modern Building and Structural
Courses, Building Draughtsmanship, etc. The
great post-war Building programme offers un-
limited. prospects to technically trained men.

_BECOME A DRAUGHTSMAN.
QUALIFY AT HOME

AND EARN BIG MONEY
Men and Youths urgently wanted for well paid
positions as Draughtsmen, Inspectors, etc.,
in Aero, Jig and Tool, Press Tool, Electrical,
Mechanical and other Branches of Engineering.
Practical experience is unnecessary for those
whp are willing to learn-our Guaranteed

"Home Study" courses
will get you in. Those

AJ already engaged in the
General Drawing Office
should study some
specialised Branch such
as Jig and Tool or Press
Tool Work and so con-
siderably increase their
scope and earning
capacity.

NATIONAL INSTITUTE OF ENGINEERING

148, HOLBORN, LONDON, E.C.I

OVER SIXTY YEARS OF
CONTINUOUS SUCCESS

SOUTH AFRICAN (RANCH : E.C.S.A. P.O. BOX 8417 JOHANNESBURG.

" PRACTICAL ENGINEERING " said-
We recommend all readers interested in improving their position

to apply for a copy of this valuable book. " Success in
Engineering " is not p pamphlet. It is a 832 -page book,
containing valuable and vital infort'nation on all branches of
engineering. . . . There are many engaged in engineering Who
owe their success to The National Institute of Engineering.
The FREE GUIDE explains :

 Openings, prospects, salaries, etc., in Draughts-
manship, Inspection, and opportunities in all other
branches of Engineering and Building.

 How to obtain money -making technical qualifications
through special RAPID FULLY -GUARANTEED
COURSES.

Write now for your
copy of this remarkable
publication.

A.M.I.E.E., A.M.I.Mech.E.,
A.M.Brit.I.R.E., A.M.I.P.E.,
A.M.I.C.E., A.M.I.Struct.E.,
A.M.I.Mun.E. M.R.San.I.,
A.M.I.S.E., A.F.R.Ae.S.,
London B.Sc., Degrees.

Fully guaranteed postal courses .for
all the above and many other
examinations. Fully described in
the Free Guide.

THE ACID TEST OF TUTORIAL EFFICIENCY
SUCCESS OR NO FEE

FOUNDED 1885 -- FOREMOST TODAY - OVER 100,000 SUCCESSES

We definitely guarantee that if you fail to pass the examination for
which you are preparing under our guidance, or if you are not
satisfied in every way with our tutorial service-then your Tuition
Fee will be returned in full and without question. This is surely
the acid test of tutorial efficiency.

If you have ambition you must investigate the Tutorial
and Employment services we are able to offer. Founded
in 1885, our success record is unapproachable.

Why not fill in and post the attached Coupon NOW for further
details and Free Authoritative Guide to openings in Engineering
and BUilding ? This book contains a mine of valuable and exclusive
information and may well prove to be the turning point in your
career.

PROMPT TUTORIAL SERVICE GUARANTEED

FREE COUPON
To NATIONAL INSTITUTE OF ENGINEERING

(Dept. 29), 148, Holborn, London, E.C.1.
Please Forward your Free Guide to

NAME
ADDRESS

My general interest is in : (t) ENGINEERING (Place a cross against(z) AERO (3) RADIO (4) BUILDING the branches in which
(5) MUNICIPAL WORK you are interested.)

The subject or examination in which I am especially interested is

To be filled in where you already have a special preference.
(Id. stamp only required if unsealed envelope used.)


