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Birmingham
Stand
D 424

Two stock patterns

always in supply

80 and 81-
made in a range

of sizes to grip

from
I" to 2"

* We show here just a few from our enormous selection of specially made clips
our research department can design any clip you require to your own

specification (93 years of clip -making is at your disposal).

The most
authoritative
text beck
on springs
publi,! ed.

10/6 post
free.

HERBERT TERRY ex SONS LTD. REMATCH London Birmingham Monche!-ter
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THE ZYTO TEN MOTORISED
SAW BENCH

BALL
BEARING

For crosscutting, ripping, grooving, mitre-
ing, bevelling, etc. Takes win. saw.
Spindle runs in heavy ball -bearings,
parallel rise and fall Table with rackfeed
and canting for bevelling, etc. Right and
left hand mitre slides, approved saw -
guards. Vee belt drive, built-in dust chute,
swivel motor base.
Supplied A.C. 200-200, 230-250.

Three-phase 400-44o.
Direct Current.

Price and illustrated leaflet free and
post free on application.

We stock all types
of wood*orkirg ma-
chinery. Please send us
your requirements.

el 9

THE ZYTO 'I" CAPACITY
PRECISION BENCH DRILLING MACHINE

3 jaw, self centring chuck, capacity 0-;',"
3 -speeds, drills to centre of 6". Maxi-
mum distance between chuck and
base, so". Size of table, 5 diam.
This can be swung clear of work.
Size of base machined, 5 A" x 5".
Price Complete, £10/17/6 Ex Stock.
With 3 -jaw key type self -centring
chuck, £11/18/6.

S. TYZACK & SON TOOL AND MACHINERY
LTD- SPECIALISTS

341-345 OLD STREET, LONDON, E.C.1
Telegrams: Tyzgar, FinsquareTelephone: Clerkenwell 4004-5-5

2694-5

..................1.00 .......

.....

rn
Tik 111,101111111010.r.mmara-ir

Manufacturers of

DRAWING and
SURVEYING

INSTRUMENTS

SLIDE RULES

DRAWING MATERIALS

DRAWING OFFICE
STATIONERY

A. G T-14 9R.NTsON LTD
41 GAR -T/1 Di f7. MANCHE/7.ER 3.

SCALE MODELS of Every Description
for all purposes

Are YOU interested in . . Model Locomotives, Railway Equipment,
Ships (full hull and waterline;, Motor Boats, Sailing Yachts, Engines and
Boilers ; Architectural, Display and Museum Models ; Drawings, Castings
and Parts for the amateur model maker

If so ... send Id. stamp for (BPII2:

" BASSETT-LOWKE PUBLICATIONS "
a NEW Brochure giving details of all catalogues, booklets etc., devoted to
models and model -making.

BASSETT-LOWKE LTD.
NORTHAMPTON

London Showroom 112, High Holborn, W.C.I.
Manchester 28, Corporation Street.
You are invited to visit our London or Manchester branches, where our staff

This diagram shows the
JOHNSON-,PECKHAM
lens hood in section. Note
how the steep angle of the
sides traps and disperses
the light rays. .

JOHNSON-PECKHAM
LENS HOOD AND
FILTER HOLDER

(Patent No. 16,743.)

THIS hood was evolved by the
inventor for photographing air-
craft travelling at high speeds at

all angles and in all lighting conditions,
sometimes, even, dead into the sun.
Under these exacting circumstances it
fulfilled its purpose perfectly. The
volume of extraneous light that can hit
a lens, and so affect the brilliance of the
image, is considerable. These reflectable
rays are reduced to a minimum by the
JOHNSON-PECKHAM hood. Use it on
every occasion, even when taking
photographs in a dull light. It is the
complete answer to brighter pictures.

The hood screws into the filter holder
and is fitted with a spring mount to grip
the lens cell. Beautifully made and
finished in satin chrome. Two sizes are
available. Model for 31 mm. filters fits
lenses from lin. to 1!,in. in diameter.
Model for 38 mm. filters is made to fit
lens cells from I lin. to 21in. diameter.
Ask your Dealer to show you the
JOHNSON-PECKHAM lens hood and
fit one on your camera.
PRICE COMPLETE with mount and filter holder-

For 31 mm. light filters ...
For 38 mm. light filters ...

1313
2017

JOHNSONS OF HENDON
Johnson Precision optically ground colour filters of specially prepared Chance glass

are available in ten types and two sizes.
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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 of 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
MechanicalEngineering
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 dud Civil Service
Exams. ; also C.I.I. Elements of Nat. Insurance.

(I.C.S. students preparing for Examinations are coached till 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 Pherozsha Mehta Rd., Fort,

Bombay.
New Zealand : 182, Wakefield Street, Wellington.
South Africa : 45, Shortmarket Street, Cape Town.

SOCIETY OF MODEL & EXPERIMENTAL
ENGINEERS AFFILIATION

JUBILEE
EXHIBITION

OF

ENGINEERING MODELS
AT THE

/EV

IMPERIAL INSTITUTE
EXHIBITION HALL

SOUTH KENSINGTON, LONDON, S.W.7
FROM

MAY 13th to 22nd
I a.m. to 9 p.m.

SPECIAL ATTRACTIONS
RUNNING MODELS

LOCOMOTIVES PAST AND PRESENT
DEMONSTRATIONS IN WORKSHOP

ENGINE TESTING
STEAM AND ELECTRIC RAILWAYS

PRICES OF ADMISSION
ADULTS 216 CHILDREN 113
CONDUCTED PARTIES OF CHILDREN II-, BY ARRANGEMENT WITH

THE EXHIBITION MANAGER,
28, BOLTON STREET, PICCADILLY, W.I

Ahead of all others!
,S. G. BROWN, Type K

Moving Coil Headphones, with
the following outstanding
characteristics, supply that

i g h Fidelity Reproduction
demanded for DX work,
monitoring and laboratory
purposes, etc.

NOTE THESE CHARACTERISTICS.

D.C. RESISTANCE, 47 Ohms.

IMPEDANCE, 52 Ohms at 1,000 c.p.s.

SENSITIVITY, 1.2 x 10-12 Watts at
1 Is,,..0002 Dyne(cm2.

TYPE ' K'

Descriptive Literature on request.

HEADPHONES WHICH UPHOLD BRITISH PRESTIGE

'Phone : ACOrn 5021.

PRICE £5.5.0 PER PAIR
Supplies now available.

Order from your Local Dealer,

For details of other
S. G. Brown Headphones
(prices from 30/- to 63/-)
ask for illustrated Brochure

"P.M."

5:96120)Wits,rtCI
VICTORIA ROAD, NORTH ACTON, LONDON,W.3.
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A 5 -VALVE BATTERY
SUPERHET RADIO RECEIVER

OrrY 99/6 a7n4

A BRAND NEW medium and short
wave R.A.E. receiver for general use,
complete with 5 new valves and teak
transit case. Valves supplied : 2 VP23,

1 FC2A, I HL2 and I KT2 (all normal
commercial types). 3 wavebands covered
-30-300 metres (I mcs.-9 mcs.). Can
operate either speaker or phones. Circuits
supplied. Batteries required : 120 v. H.T.,
9 v. G.B.. 2 v. L.T. Type No. R I224A.
ACIDC DUAL CONTROL PANEL.
A dual purpose voltage regulating and
smoothing ACIDC control unit, comprising
very high grade equipment, including

o-ipo v. AC Rectifier type meter 2lin.
round flush mtg., 1 0-40 v. DC moving
coil meter 2in. sq. flange, 6 5 amp. Slydlok
fuses and holders, 2 15 amp. Slydlok fuses
and holders, I 5 mfd. oil -filled block
condenser, 3 carbon pile voltage regulators
including selenium rectifiers, rheostats,
etc., filter smoothing assemblies, trans-
former.etc., etc. The unit is contained in
a heavy steel cabinet and is complete with
circuit diagrams. Only 35!- (carr. and
pkg. 7/6).
CARLISLE FIXED RESISTANCE
LOAD. 14 ohms 7.5 amps. LOAD in
lightweight metal cabinet. Only 716
(carr. and pkg. 116).

15 -VALVE RADAR ANTI -JAMMING
RECEIVER. A brand new R.A.F. equip-
ment with IS new valves comprising :
8 EF50, 2 RL37, 1 HVR2, I R3, 1 EC52,

1 CVI88 (neon voltage stabiliser), and
I EA50. This equipment covers the
television frequency and weighs approx.
28 lbs. It is supplied in a wooden transit
case eliminating any poskibility of damage.
Size of receiver I8in. x 71,in. x W., in. Only
851- (carr. and pkg. 61-).

HAND MICRO-
PHONES

A brand new carbon
hand microphone
complete with 6ft.
lead and standard
jack plug. A pressel
switch is incorpora-
ted in the handle
of the microphone.
The frame is black
bakelite of hand-
some appearance.
Removable rubber
mouthpiece a Iso

provided. (This can be turned to any direc-
tion.) Each only 316 (carr. and pkg. 9d.)
OR IN CARTONS OF 10 for 2916 (carr.
and pkg. 216).
RADIO COMPONENT KITS AT
TRADE PRICES.
I. POTENTIOMETERS. 30 wire wound
and carbon variable resistors from 5 ohms
to 2 megohms, 151-.
2. CONDENSERS. 30 assorted tubular,
mica and block paper condensers from
2 pfd. to 10 mfd. All for IS1-.
3. RECTIFIERS. 12 assorted selenium and
metal rectifiers including instrument types.
All for 241..
4. SWITCHES. 12 assorted rotary and
toggle switches for only 1516.

Send 6d for our Newsletter

sow
MAIL ORDER SUPPLY CO.,
Dept. PM., 24, New Road, London, E.l

Stepney Green, 2760-3906
POST ORDERS to 3, Robert Street,

Hampstead Rd., London, N.W.I.
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FOR ALL THE YEAR ROUND

No. 1 OUTFIT
Comprising the In-
valuable Prestacon
Press and Tunis.

58/ -
As Britain's No. 1 Mail Order
House, we can supply all you want
in Prestacon, from a strip of metal
to a complete outfit. Prestacon
is a real engineering job that
modellers are clamouring for
everywhere. We deliver from
stock.
May we send you the Prestacon Leaflet ?

No. 10 OUTFIT
Includes Press, tools, strips, plates,
axles, gear and other wheels, etc.,
as advertised. 84/ -

ADDITIONAL MATERIALS
Prestacon plates, strips and other
parts available separately, as listed.

SPECIAL MODEL OUTFITS
Each complete with all necessary parts
toinake a realistic model.
No. 44. Four-wheel Lorry ... 27/6
No. 66. Six -wheel Lorry ... 37/6
No. 88. Eight -wheel Lorry... 4716
No. 55. -Jeep 31/6

HOW TO ORDER
Send advertised price, or Pay
C.O.D. Add 2/- for packing,
carriage and insurance.

MODELLERS, PLEASE. [VOTE!
We carry large stocks of Solarbo Balsa, Dopes, Cements,
Ship Kits. Hart's Accessories, Plane Kits, Engines, and
Accessories-in fact everything Modellers need.

HENRY J. NICHOLLS.
308, HOLLOWAY ROAD,LONDON,N.Z
Telephone a OPEN ALL 0 AY Two minutes from
NORth 5161 SATURDAY Holloway Road 1.1rd.

I TRIX I

W e are!
stockists or
Trix con-
struction'

I sets, and I
Mototrix. I

HOBBIES
We also hold
full stocks of
HobbiesI
Fretwork sets, I
and Tools.

=MMOINIIMIMMIn

RATCHET SPANNERS

HUGE demand enables us to
offer "Leytool " Ratchet Spanners at
prices little above those paid for
ordinary good quality spanners. They
save time and money because they
work faster, operate more easily, and
get into those inaccessible places where
ordinary spanners will not go.
They are a sound British engineering
job, made of carbon chrome steel,
hardened all over and negradised.
Available in 8 standard sizes to fit
rso nut sizes in B.A., Whitworth,
B.S.F., S.A.E., Metric and square.
Special sizes made to order.
Also available, Mechanic's Set of 5
" Leytool " Ratchet Spanners in Canvas
Wallet.
Write for Illustrated Leaflet giving

sizes and prices.

200A to 47/4(00/./FOR THE MOST UP-TO-DATE

AND EFFICIENT

DESIGN

Precision
Hand Drill

lAb
Ratchet

Spanners
(Mechanic's

Set)

Universally
Jointed
Socket

Spanners

4 -bladed
Pocket

Screwdriver

All Leytools are entirely
original and patented de-
signs. Write for illustrated

leaflets.

Export Agents in all countries. Names and Addresses on application.
LEYTONSTONE JIG & TOOL CO., LTD., High Road, Leyton, London, E.I3

Telephone : LEYtonstone 5022-3-4

HIGHSTONE UTILITIES
CRYSTAL SETS One latest Model H

a REAL RA1)10
RECEIVER which,
Is fitted with a
PERMANENTCRYSTAL
DETECTOR.
WHY NOT HAVE
A SET IN YOUR
OWN ROOM OR
AS A STAND-BY
-9/6, post 66.
DE LUXE RE-
CEIVER in pol-
ished oak cabinet,
18/11, post 11-.

Spare Permanent. Detectors, 2/- each. When
ordered separately, 21. Postage, 3d.
.0053 Pre-set Condensers, 2/-, post 3d. Headphones,
brand new, S. G. Brown, 0.E.C., etc., 151-, 23/-,
and wiper -sensitive, 30/- a pair, postage 6d.

MICROPHONES
Just the thing for hupromptu concerts room to

om communication, etc. Bakelite table model,ro
6 9; Suspension type, 8/6. poet 6d. Super Model
on stand, 126. Fitting instruetions included.
Mike Buttons, P,s. Transformers. IF, Public
Address Transverse current Mike, 3716, post 1/-.
All nilerophones have transformer Incorporated.

MORSE KEYS AND BUZZERS
Standard size keys wired to work Buzzer or Lamp,
3/, post 6d. Slightly smaller keys, 2/6, post 4d.
Plugs, " Igranic " type for Jacks, with short
length of twin flex. 1R, post 9d.

BELL TRANSFORMERS
These guaranteed trans-
formers work from any.
A.C. Mains, giving 3, a,
or S volts output at 1
amp., operate bulb,
buzzer or bell. Will

supply light in bedroom or
!artier, etc. PRICE 8/-. Post 6d.
BELI,S for use with either the

above or batteries, 61, 'Post 8d.

SOLDERING IRONS
Adjustable Bit, all parts replaceable and folly
guaranteed. 25(1/530 v., OS watts, 916; 130 watts
12/6, poet Bd. Sinai' Soldering Irons, for use
on ens, 1/9. Post 4d. Resin cored solder for easy
soldering. 64 packets, or lib. reels. 6/-. Postage
extra.

Sparking Plug Neon Testers, very sensitive, with
vest pocket clip. 3,1, or with gauge, 314 post 3d.

2 -valve (2 -volt) Microphone Amplifier,
as used in plane inter -coma, in self-contained metal
case; can be used to make up a deaf aid outfit,
intarcommunieation system, etc., complete with
valves (also unused), 20;-, post 1/8. Useful wooden
box with partitions to hold amplifier, 2/- extra.

Field Intercommunication Sets, ready for use,
complete with ringing band generator, bell, signal
lamp, ruorse key, relay and all necessary jacks and
switch.. Contained in a strong metal case with
circuit diagram, 25/- each, carr. 2/6; 17/8 pal, car,
2/6. Similar instrument, less generator and bell,
but Including Buzzer, 13;-, cam. 2/-; 271 pair,
carr. 2/8. New handcomb sets, for use with above,
7/8, post 66. G.P.O. Twin Telephone Bells, ruountel
on box, complete with Induction coil, 7/13, post 13d.
Telephone hand generator, with handle, givhdr 1011
volts A.C., poet 1/6. Bell, 4/6, post ed. Tele-
phone transformer (Ferranti WW1), ratios I,
1.6 and 2.1-1, 41, post 68. Relays, useful for sonny
purposes, 2/6, post ss.

Hand Microphones, with switch in halide
and lead, 4/-. Similar instrtunent moving
coil, 7/6, post 6d.

Headphones, reconditioned and in good
order, 5/6 a pair, post Bd. (better quality,
7/6 pair).
New Headphones, 10/- a pair, post 6d.
Balanced armature type (very sensitive,
and very suitable for use with crystal sets),
12/6 a pair, post 6d. New Single Ear-,
pieces, 3/6. Bal. armature Lyre, 4/6;
ex.-1t.A.F. earpiece, 2/-, post 4d. Head-
phones with inovion. coil mike, 15,/-.
Similar phones with'throat mikes, 12/6,
post Bd. Headphone Cords, 1/3 a pair,
post 3d. ( 24. per 100). Replacement
bands for headphones, 1/3, post 4d. ( 64
per 100). Wire bands, 6d. her pair.

Rotary Transformers, 12 v. D.C. input,
in sound -proof gabinet, for Car Radio, etc.,
will also light two 25 w. lamps in series, or
as a motor, 22/6 each, carr. 2/6.

Goodmans 10in. P.M. Loudspeaker in
cabinet with volume control and trans-
former, 35/-, carr. 2/6.

METERS, all brand new, 0-1 ni/a. 2in.,
ntle., 10/- ; 2fin., 13/6 ; 4 amp. 2iin,
thermo-coupled in case, with switch.
9/6; 600 ni/a., 3in., m/e., 15/-; Double
reading 40/120' rn/a., 2111., 8/-;
20 amp., 2iin- m/i., 9/6; 15 volt
2iin., m/c., 9/6 ; 30 amp., 13In., m/i, switch-
board mounting, 35/-; 6,000 V. 3iin.,

57/6. All postage extra.
SEND Id. S.A.E. FOR NEW LIST T.W.
OF USEFUL ELECTRICAL ACCESSORIES.
Money refunded if not completely satisfied.
Letters only. Please send postage ; excess
will be refunded.

HIGHSTOME UTILITIES
58, New Wanstead, London,

E.!!
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SIR Wm. BURNETT L CO, (CHEMICALS) LTD.
GREAT WEST ROAD, ISLEWORTH, MIDDLESEX
BELFAST TORONTO ' MELBOURNE
JOHANNESBURG WELLINGTON Ni..

MIDLAND INSTRUMENT Co
Offer the following brand new Ex -Gov.

surplus gear.
CA MERA CONTROLS TYPE 35,
includes 12-v. motor operating 1 to
50 -sec. exposure timing deVice, also
exposure counter 0-125. etc. etc.. in
wood transit cases. 25/, post 1/4.
ENGINE DRIVEN GENERATORS
(D.C. dynamos), fitted shaft, output
12-v. at 750 -watt, 30/-. carriage 5/-,
Ditto, output 24-v. at 1,000 -watt, 40/-,
carriage 10/-.
AMPLIFIERS, contains two valves,
triode and Q.P.P.. four transformers,
key switch, on/off switch, resistors
and conds., etc. Operates from 2-v.
and 120-v. Ideal for microphone, pickup
or 2 -way loudspeaking intercom. Size
Tin. x 5in. x 411n., supplied in wood
transit cases with instructions, 30! -
post free.
FLASHER MOTORS TYPE " E."
contains 12124-v. motor fitted gearbox,
final drive operates cam switch,
suppressor, etc., 20!-, post 1/4.
MOTORS,12-v. A.C.iD.C., takes 4 -amps.
fitted gearbox, powerful final drive
1.000-r.p.m., 25/-, post 1/4. MALNS
MOTORS, 2001250-v. A.C.!D.C. at
approx. 5 -amp. fitted shaft, ball -bearing,
30/-, post 1/4. PUMP MOTORS,
12/24-v. A.C./D.C. fitted centrifugal
pump for liquids only, delivery at 24-v.
approx. 7-10 g.p.m., 35!-, post 1/4.
STARTERS TYPE " A," contains
two heavy current silver contact
relays, 12/24-v. in bakelite case, 2:6,
post 1/-.
ELIMINATORS, A.C. input 200/250-v.,
D.C. output 120-v. 30-m/A. Fitted neon
stabilizer, etc. Far superior to civilian
type eliminators, 40/- carriage paid.
SELECTOR SWITCHES, 12/24-v.
impulses and homes, operates 4 -way
Yaxley switch, 3/6. Ditto, fitted
flexible shaft from rotating wheel, 5/-.
Either 9ci. postage.
MOVING COIL METERS, 2iin. sq,
flush, 5 types, 0-20-v., 0-300-v., 0-5-m/A.,
0-150-m/A., 20 -0 -20 -amp., all 7/6 each,
post ed.
ALTIMETERS (aneroid barometer
movements) 10/-, post, 9d. Oxygen flow
indicators. 1/6, pObt 9d. All -dry
batteries. 90-y. plus 3,13, post 9d.
Dell cells 2/5, post 9d.
Also hundreds of other interesting
Radio, Electronic and Mechanical
items, send for our new March/April

lists, 2d. with s.a.e.
Orders over 30/- post paid. Our C.O.D.
service is cancelled for the moment.

MOOR POOL CIRCLE,
BIRMLNGIIAM. 17.

Tel : HAftborne 1308 or 2684.

May, 1948
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YOU CAN MAKE THESE
and make money Make these, and

other models with
the aid of our

Knights in Armour. toy casting moulds, and fast -drying
Indians. enamels. Full instructions about this

- Farmyard Animals. fascinating hobby and profitable pastime
Lions. Elephants. with every first order. Send S.A.E. for
Cannons. etc. full details. Write to -day._. '

COMPLETE KIT FOR BEGINNERS
We pack a complete working outfit -the " Progress Special Casting
Kit," comprising Two moulds, different models (Moulds in Brass or
Hard Aluminium Alloy), Eight jars of Quick -drying, non-poisonous
Toy Paint. One Squirrel Painting Brush. Two small Pigs of special
Toy Metal. Four Handles (Wooden). Complete with full instructions.

Price £2.2.0. Cash with Order.

s-- s

PROGRESS TOY CO LTD
DEPT. 7 KIRBY RD BLACKPOOL S.S.

111111111111111111111111111111111111111111111111111111111111111

MODEL ENGINEERS
FOR THE TURNER :

Lathes, 31 and 4-1 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.

Perspex -All sizes and colours in stock.

ATETTALL'S (LATHES) LIMITED,
MANSFIELD, NOTTS.

Sure Pounds
and build your own first-class Radio set
by 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-up.
ALL DRY BATTERY PORTABLE.
4 -valve. med. and long.
BATTERY FOUR. Three -wave super -
het. 1.4 or 2 volt valves. (A real
humdinger on short.)
A.C.ID.C. 6 -valve AMPLIFIER for
mike 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 ld. for list. Theoretical circuits,

24(1. each.

WELDONA
RADIO ACCESSORIES LTD.
38. Gloucester Road, BRIGHTON.

Introducing the Plastic Filter Funnel.
The First Issue of " Vicsons " Labora-
tory Plastic -Ware is Introduced with the

5 cm FILTER FUNNEL
Sample 10d.

We Can Offer from Stock :-
BALANCE 250 grms. capacity.
Sensitivity I mgm., with rider beam,

110.0.0.

MICRO -MINOR, sensitivity
2 mgm. 15.5.0.
WEIGHTS, BALANCE CASES, etc,
Kipp's Apparatus.
" PYREX" GLASSWARE

Laboratory Chemicals (5,000 Listed).
Enquiries Invited from all Laboratories.
Usual Trade Discount, Speeded

Deliveries.

For the Student : Send 2d. for lists
of Apparatus and Chemicals

OFFICES and SHOWROOMS

VICSONS LTD
148, Pinner Road, Harrow, Middx.

Phone : UNDERHILL 0906

'RIGHT
IN
THEORY

. . ineetirs R/6.10 - ht iiraerice
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
RadioCommunication
Elements of

General Science
StructuralEngineering

Eiectricity&magnetism Elements of Quantity
Heat, Light & Sound Surveying

Write at once for free prospectus to:

PITMAN
COLLEGE OF TECHNOLOGY

177 SOUTHAMPTON ROW, W.C.1
Principal: H.R. Light ,B.Sc;(Lond.),E.C.LS.
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Get the real thrill out of Radio!
Switch on ! Anxious anticipation ! And then . . .

The greatest Thrill in Radio. Your Set . . . the
Set you Built . . . Works ! You sigh with relief
and thrill with pleasure and pride. The acclamations
and praise from the sceptics are taken with becoming
modesty. After all, you knew it was bound to
work, but even so, you are amazed at the results.

SPEAKERS are

consistently specified
WHITELEY ELECTRICAL RADIO CO. LIMITED

MANSFIELD, NOTTS.

The
" Challenger

Portable "

An outstanding
A.C./D.C. set offer-
ing Radio in any
room. Amazing
PoweronM L waves.

Data Sheet, 2/9

"J.B." Variable Ganged
Condensers, " Dilecon "
Variables, Slow-motion
Drives and Dials, and
Universal Couplers are
specified exclusively by

L. Ormond Sparks.

In spite of your doubt to undertake making a
set without any previous radio experience, you
soon gained confidence with the Easy -to -Follow
Diagrams and Instructions. You saved money and
added more interest to radio than you thought
possible, but, you were fortunate, and wise, you used

SPARKS' DATA SHEETS
The finest Radio Constructional Data Sheets obtainable, used
and recommended by discriminating constructors in all parts
of the World. Sparks' Data Sheets are produced solely tc
provide reliable and complete information covering the con-
struction of Radio Receivers, Radiograms, Amplifiers, etc.

DESIGNED, -TESTED and GUARANTEED
by L. ORMOND SPARKS, a name synonymous since 1923 with
trustworthy designs. They offer an unrivalled service backed
by a prestige founded on 25 years of specialised radio activity.
Each Sparks' Data Sheet consists of two or more f'scap pages
of detailed descriptive matter, together with a Full-size
black and white draughtsman -prepared Print, showing
Theoretical Circuit, Drilling, Assembly and Wiring Plans,

of outstanding clarity.

34 DESIGNS AVAILABLE
There are Sparks' Data Sheets available, covering
Battery and Mains operated Receivers, Radiograms,

Amplifiers, Portables and Midgets
SEND FOR LIST

Space prevents giving full range of designs, so send
2A-cl. stamp for Latest List, and join the many thousands
who enjoy this instructive and most entertaining

hobby.

JACKSON
BROS. (LONDON) LIMITED
KINGSWAY, WADDON, SURREY

Telephone : Telegrams : WALFILCO
CROYDON 2754 5 Phone : LONDON

The " Cub "

2-valver.
M, L waves. 4 watts

Output.

'''1101 Data Sheet, 2/6

The " Cadet "
Amplifier

An A.C./D.C. circuit
giving 4 watts of
quality. Ideal for

P.U.

Data Sheet, 2/6

bailey
GC)TRADE MARK

A Good Design is worthy of the Best.
Varley Mains Transformers

L.F. Transformers
L.F. Chokes

Have been Selected and always Specified
for Sparks' Data Sheet Designs.

OLIVER FELL CONTROL LTD
CAMBRIDGE ROW, WOOLWICH, S.E.I8 Telephone : WOOLWICH 1422

COMPONENTS
Good designs are of little use unless one can be sure of
easily obtaining good components with which to
construct them. To ensure this, and to give every
possible service to Sparks' Data Sheets clients, a

Component Section is available to attend promptly
to their requirements. Only the best of Components,
Speakers and Valves are specified and supplied. Your

interests are safeguarded by personal Service.

The" Old Folks
Two "

A.C.'D.C. Pre -Set
Tuning. Station -

Selection by Switch.

Data Sheet, 2/9

Near Ladywell
S.R. Station

SPARKS' DATA SHEETS (PM)
9 PHOEBETH ROAD, BROCKLEY, S.E.4

Phone: LEE GREEN 0220

Business Hours:
9-5.30, Weds : 9.1
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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
.Draughtsmanship & 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. General Automobile Eng.
City & Guilds Garage Management
Automobile Repairman Electrical Equipment

Course High Speed Diesels

AERONAUTICAL ENGINEERING GROUP
A.F.R.Ae.S.
R.A.F. (Maths.)
Pilots' Licences
A.R.B. Licences

Aero Engines
Navigators' Licences
Aeroplane Design
Meteorology

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

 Oar Diploma is accepted for Graduateship of the Inst. of Engineering Draughtsmen and Designers.

WE DEFINITELY GUARANTEE
" NO PASS -NO FEE "

If you are earning less than LIO 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 enlighten ng guide to well -paid posts NOW-FREE and without obligation.

BRITISH INSTITUTE OF ENGINEERING TECKNOLOGY
410A, SHAKESPEARE HOUSE, 17, STRATFORD PLACE, LONDON, W.1
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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, Lerndon.

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

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

expressly forbidden.

FAIR COMMENT

Owing

PRACTICAL
ECHAN I CS

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

Editor : F. J. CAMM

VOL. XV MAY, 1948 No. 175

BY THE EDITOR

Wanted Urgently Your Waste Paper
IWANT to issue a special appeal this month

to every one of my readers to search out
every scrap of unwanted paper upon which

they can lay their hands.
The Goverment needs roo,000 tons of paper

by July, and the serious and urgent need for
this new effort is twofold : (I) To save expendi-
ture on dollars for paper and paper -making
materials from North America. The collec-
tion of foo,000 extra tons in six months would
be equivalent to a saving of to million dollars.
(2) Maintenance of supplies of paper and
cardboard, essential for the packing and
protection of export goods, and for home food
distribution.

Mr. Harold Wilson, in a written reply in
the House of Commons, stated :.

. . . At the same time, we must salvage
as much waste paper as is humanly possible,
and for two particularly important reasons.
The paper and board mills making paper and
board for export packaging and for food
cartons and containers, require greatly
increased supplies of waste paper, which is
one of their principal raw materials. In
addition, our newspapers and many other
users of paper are seriously short of supplies.
There is an urgent need for an additional
200,000 tons of paper -making materials a
year."

This quantity is fortunately available
in this country in the form of waste paper,
and if every home could save an extra pound
of waste paper each week, we should meet
this need.

The amount of paper lost in dustbins or
by burning is too,000 tons per annum.
That is, half the additional amount required.

Over roo,000 tons of paper is needed by
the building trade each year. Waste paper
can supply the bulk of this amount. Part
of the fibre content of building boards (for
wall and ceiling linings), roofing and damp-
course felts is provided by repulped paper.
For blueprints and cement bags large quantities
of paper are also needed.

An extra average sized carton from every
household per week will produce 25,000 tons
more waste paper in a year. That would
make one -quarter of the amount required by
the building trade.

Over two-thirds of the total amount of
paper in circulation, which could be used for
repulping, is being lost.

To offset this, every household should put
out fib. of paper each week. The following
would contribute z1b. of waste :

A copy of the Radio Times .. . .

6 penny daily newspapers .. 6 

3 average -sized cartons (sugar, soap,
breakfast cereals) .. .. .. 3 oz.

1 'Sunday paper I 1. ,,
12 cigarette cartons .. .. ..
Wrapping papers and bags from the

shops .. .. 8 
6 used envelopes ..

3 3.,

6 evening papers .. 5 51

weekly magazine .. 2 sf
Old letters, bills and receipt's and

bus and cinema tickets ..
An old A.B.C. weighs 21b. A Penguin

book 6 to 8oz. A novel I, to 1 Jlb. The
Times zoz.

An extra too,000 tons of waste paper are
urgently needed during the next six months.

100,000 tons of waste paper can make all
of the following, urgently needed packing
materials :

For the Home
Cartons for our sugar rations for the whole

year.
zoo million 'cartons for soap powder.
200 million canisters for cleansing powder.
The fibreboard cases for packing our

margarine rations for the year.
200 million cartons for breakfast ,cereals.
Packing cases for 3 million bags of flour.
6 million paper bags for your bakers'

and greengrocers' goods.

For Export
4 million packing cases for clothing exports.
Every man, woman and child in the country

is involved in this new call to action. Every-
one can help to free dollars for the purchase
of food abroad, by finding this valuable
material at home.

Keep all used paper as clean as possible
-and out of dustbins. Tie newspapers
and magazines separately-put cartons and
odd pieces into old carrier bags and hand to
the dustman or put them out, apart, to be
collected when he calls.

Some of the Articles Made Partly or
Entirely from Waste ,Paper
Cardboard cartons and boxes for cereals,

soap, cosmetics and cigarettes
'

wallpaper ;
book and catalogue covers ; backing and
packing papers for needles ; match boxes ;
games and toys ; surgical and wash bowls ;
paper and cardboard for packing ; wrapping
papers ; paper patterns ; toilet paper ;
jam -pot tops ; book match covers ; tea trays ;
bus, theatre and cinema tickets ; building
boards of various kinds for wall and ceiling
linings in houses ; roofing felt ; boot and shoe

stiffeners ; tubes used in cotton, silk and
woollen spinning ;  and strengthening for
handbags and attache cases.

Our readers often ask us to help them.
We now ask them to help us, in the matter
of waste paper recovery. In fact, they will
not be helping us so much as helping the
country. The Government has enlisted our
aid in asking us to draw attention to the
grave paper shortage and invite our readers
to help in recovering waste paper. Indeed,
it may not be possible to maintain newspapers
and periodicals at even the present reduced
level if the public does not co-operate.

In every home there are old books,
magazines, bills, letters, wrappings, cardboard
boxes, and so on which will help to swell
the total. In every office there are blueprints,
receipts, files of unwanted correspondence,
old catalogues, tracings, job cards, etc.,
which would provide a fair tonnage.

I should not devote valuable space to this
appeal were I not assured that the need is
vital and urgent.

The B.I.F.

V(7
ITH the world speed record standing

at 75 m.p.h. for 2 c.c. model engines
on powered control line planes, model
builders everywhere are hoping soon to set
up a new record. Already, according to a
British firm who are to exhibit at the British
Industries Fair, that record has been broken
unofficially by an aero-modeller using one
of their engines. These engines, and others
which yield speeds up to 35 m.p.h. in model
racing cars and 26 m.p.h. in speed boats,
will be shoWn by this firm in the Toys and
Games section of the Fair at Olympia,
London, when it opens on May 3rd.

The toys and games section, which will
occupy 58,944 sq. ft. (3,817 sq. ft. more
than last year) will be a children's paradise.
But, rather like the new model railway at
Christmas, the children will hardly have a
look -in. It will be a children's paradise for
grown-ups-the overseas and home trade
buyers who come to the Fair to see the new
things which they can buy for their shops
as soon as the Fair is over. The public
(including children) will not be admitted
except on certain days.

Mechanical and constructional toys, model
toys and dolls, dolls houses and furniture,
games and carriages, toys made from plastics
and toys made from metal and other materials ;
all these in hundreds of variations will be
found in the Toys and Games group.
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An Electric Door -chime

The completed electric door -chime.

ELECTRIC door chimes are extremely
popular, and rightly so, as they give a
dignified note of warning, and their

unusual yet pleasing appearance is a sure
attraction to the wandering eye. The door
chime described in this article is of an easy
and straightforward design, and can be made
by the average handyman in a very few hours.
With perhaps one or two exceptions, the
material required can be salvaged from the
scrap -box and, with a little care and patience,
the result will be a first class instrument.

Before proceeding with the constructional
details, a brief outline of its actuating
mechanism will enable readers to follow its
working principles. The actuating mechanism
consists essentially of a solenoid working a
spring loaded striker -rod against two parallel
tubular chimes or gongs. Upon the depression
of the door push-button, current flows
round the solenoid coil and exerts a strong
magnetic field which rapidly attracts the striker

Details of Construction of an Inexpensive but Effective instrument

By E. S. BROWN

rod, causing it to strike a sharp blow on one
of the tubular chimes. When the push-button
is released, breaking the circuit, the striker -
rod is returned to its former position by the
return spring, and when at the limit of its
travel, strikes the other chime.

The Solenoid Former
Tc( make the solenoid

a filmier is required.
This is made by folding
a piece of thin card-
board 2iin. by 21in.
around a tin. rod, and
well gluing the free edge
down. The former
should then be put aside
to dry. .Two end pieces
are next made from
smooth wood, lin. by
'lin. by ruin., and are
shaped as shown in
Fig. r. A jin. hole
is drilled with a centre -
bit in the exact middle of
each end piece to accom-
modate the former. The
striker -rod bearings are made from thin
brass plates screwed on to both end pieces,
and a Ain. hole drilled in same concentric
with the hole previously drilled in the end
pieces. Next glue the former in the holes in
the two end pieces, making sure that the former
is pushed home as far as it will go, and that
the whole assembly is in perfect alignment.
Then put, aside for the glue to harden.

Winding the Coil
For the winding, two ounces of No. 26

cotton covered wire will be required. Com-
mence winding by leaving a free end of about
6in. The winding should be carefully and

evenly done, and after each row, glue or
paste a piece of cartridge or drawing paper
over same. This not only provides additional
insulation, but enables the winding to be
done far more accurately than would other-
wise be possible. Wheq the winding is com-

Hole drilled to take former

Screw eye

Suspension
spring

Split pin.

Brass
bearing

plate.

Baseboard

.4 /1;

Fixing screws.

Brass bearing p/are.
Fig. t.-End pieces for the solenoid coil.

pleted, leave a further 6in. of wire at the
finishing end. To prevent the wire unwinding,
twist the two ends together, and paint the
coil fairly liberally with shellac varnish.
The coil should then be put aside in a warm
place to dry When dry,
a second coat of shellac varnish is applied,
and when same is " Tacky " a piece of cart-
ridge paper, or thin cardboard is applied
for finishing purposes. A pleasing appearance
can be given by finally applying a short length
of industrial tape to the coil. This tape is
stocked in a variety of colours, and its glossy
surface considerably enhances the appearance
of the finished coil.

Terminals
Wall fixing screws

0,
Sa--w,w,
Q.
, 1 rez,g,

Fi

Striker rod and spring.

16 Clearance

Chimes

Coil

Suspension hook

346
Ckarance

Fig. 3.-Baseboard layout showing the positions of the various parts.
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Striker -rod

The striker -rod is made from a Zf in. by Sin.
iron bolt. The length of the bolt is reduced
to zin. with a hacksaw, and a piece of brass
rod, fin. diameter, and long is then
carefully soldered on to the end of same, care
being taken to see that both the bolt and the
brass rod arc in perfect alignment (Fig. 2).
Readers are advised not to deviate in the
measurements given for the striker -rod
assembly, as these have been carefully calcu-
lated to obtain the maximum thrust from the
magnetic field. The striker -rod should now
be cleaned up and burnished with fine
emery paper, and should be tried in its
bearings to make sure that it has free and easy
movement. A light coiled spring Ain. long is
required, and should be placed into position
between the bolt head and the striker -rod
bearing, as shown in Fig. 3. Quite a satis-
factory spring can be made by unravelling a
length of light bowden wire, and winding one
of the strands around the striker -rod until a
spring of suitable tension and proportions
is formed.

This completes the striking mechanism,
and the baseboard can now be made from a
smooth piece of wood Sin. by yin. by 41in.
The coil is screwed to the baseboard in the

/ron rod Brass rod
/4"+

Fs .34

Soldered joint
Fig. 2.-Details of the striker -rod.

position shown, and the connecting wires,
after being coiled, are connected to two
terminals screwed into the baseboard.

Tubular Chimes
For the chimes, the writer obtained two

lengths of tin. diameter solid drawn brass
tubing, one length being 3ft., the other,
2ft. 9in. It was found that this tubing gave a
deep, mellow tone, and the two varying
lengths made of course, the dual notes which
are a feature of the chimes. Should any
difficulty be experienced in obtaining the
tubing, it is possible that a musical instru-
ment store can supply tubular bells, which
would, of course, suit the purpose admirably.
Or again, perhaps a second-hand store may
be in the position to assist in this matter.

The chimes are suspended by two small
springs from hooks placed as high as possible
on the baseboard. The suspension springs
are of tin. length, and a small screw eye is
screwed into each end of the spring. A suitable
kind of spring is the type used for hanging

7'
1.4 Die hole tor external circuit leads.

Holes tor chimes

0 -E /V.,0
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curtains. This spring is
stocked by popular stores, and
a small length together with
the necessary screw eyes can
readily be obtained.

To attach the springs to the
chimes, drill two small holes
in each chime a }in. from the
top, then holding the screw -
eye in line with the two holes,
pass a split pin through same
and secure. It is advisable
to file a small groove in the
middle of the split pin prior
to assembly, in order to locate
the screw -eye in position.

The chimes should be located
in relation to the solenoid as
follows : The impulse chime,
that is, the chime which is
struck by magnetic impulse,
should be located Ain. from
the extreme end of the striker -
rod. The rebound chime should
be positioned -,sin. distance
from the opposite end of the
striker -rod when same is nor-
mally at rest. It is not advisable
to locate this chime in direct
contact with the striker rod, as
otherwise the note may be
muffled. The rebound caused
by the return stiring will, of
course, easily bridge the small
clearance left between the
chime and striker -rod.
Cover

Having correctly set up the
chimes, there remains only the
cover to make to complete the instrument.
The shape and dimensions of the two
cover ends are as shown in Fig. 4. It will
be noted that the bottom end has two
" U shaped holes cut in it, to accommodate
the chimes. These holes can, of course, he easi-
ly made with either a fretsaw or keyhole saw.
The top end has a lin. hole drilled in same,
centrally located and }in. distance from the
back edge, to allow connection to be made
to the terminals .with the external circuit.
(See Fig. 3.) A piece of smooth tinplate
I tin. by 41 -in. is next carefully shaped around
the two ends and is secured into position with
panel pins. The heads should be carefully
punched below the surface of the tinplate,
then filled in with soft -solder, and subse-
quently filed smooth until level with the
surrounding surface. Any file marks should
be removed with fine emery paper, and it
should be impossible to detect the heads of
the panel pins if the job is carefully done.

74

Fig. 4.-Shape and dimensions of top and bottom parts of cover.
1-1

The chimes

Finishing
The cover should

now be given two or
three coats of good
quality enamel, and
when thoroughly dry,
an ornamental motif
may be applied or
painted on.

The cover is a push
fit over the baseboard.
Should it be found to
fit loosely, slightly
bend the projecting
sides inward to in-
crease their tension
on the baseboard.
The complete assem-
bly is screwed to the
wall by drilling two
holes in the base-
board, and screwing
into position. Care
should be taken to
see that the chimes
hang absolutely verti-
c a 1, as otherwise
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with cover removed showing operating solenoid.

their position in relation to the striker -rod
will be disarranged, and the chimes will
not operate satisfactorily.

The chimes may be connected to the 8 -volt
circuit of a bell transformer, or alternatively
to two 41 -volt dry batteries connected in
series. It is advisable to keep the external
circuit wiring as short as possible, to prevent
undue voltage drop. The chimes should
function indefinitely without any attention
beyond occasionally one or two drops of thin
cycle or machine oil on the striker -rod
bearings.

A Revolutionary M.G.B.
HAVING completed successful trials and

just off the secret list for the second
time in her career, the Itoft. triple -screw
M.G.B. 2oo9-one of a flotilla originally
built in 1941 by Messrs. Camper & Nichol-
son, Ltd., as anti-submarine boats for the
Turkish Government, but subsequently taken
over by the British Admiralty and used dur-
ing the war for bringing ball bearings and
high-grade steel components dm Sweden
to this country-is now fitted with a 2,50o
s.h.p. Metropolitan -Vickers gas turbine driv-
ing the central screw while the two existing
1,25o s.h.p. petrol engines operate the port
and starboard screws.

The gas turbine plant-fitted by Messrs.
Camper & Nicholson, Ltd.-consists of a

compressor, a combustion chamber, a com-
pressor turbine and a power turbine. The
only function of the compressor turbine is to
drive the compressor. The combustion
chamber is of the annular type and fuel is
introduced through 20 jets circumferentially
spaced round the chamber. After passing
*through the compressor turbine the products
of combustion are expanded through a power
turbine which is on a separate shaft from the
compressor turbine and which drives the pro-
peller throtigh the reduction gear.

At the heart of the ignition system are 8
six -volt Exide battery units.

The eight six -volt units are arranged in
two banks of four, each bank being available
to operate the 24 -volt starter motor for start-
ing the gas turbine plant.
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Helicopter Development
Historical Notes, Progress and Future Possibilities

By R. G. HUGGETT

A four -seater Westland -Sikorsky helicopter, one of the first commercial machines of its type
to be seen in Europe, landing .in a car park where just sufficient room has been left for it,

at a demonstration in Middlesex last summer.

it is remembered that it is
only forty-four years ago since the
Wright brothers made the first

successful controlled flights with their aero-
plane, the subsequent rapid advances made
in aeronautical engineering become very

Fig. z.-Von Baumhauer's rotor arrangement.

apparent. As with the motor-car-which
was originally preceded by a man on foot
with a red flag, but which now kills thous-
ands annually almost as a matter of course
-progress was at first slow and difficult.
During and after the 1914-18 war theory had
more or less caught up with practice, so that
the designers' calculations gradually became
regarded as being definite facts rather than
expert opinions, although there was; and
sometimes still is, a certain degree of diyerg-
ence between theory and practice. Heavier-
than-air machines of many designs have been
constructed, developed, and flown success-
fully, but basically there are only two dis-
tinct types-fixed-wing and rotary -wing
aerodynes, the ornithopter having proved a
complete failure to date.

Rotary -wing Aircraft
Of the rotary -wing aircraft, the helicopter

has appealed to designers and inventors for
several hundred years, but it is in practically
the last decade -that it has been established
es a machine which possesses many attractive
characteristics which no other aircraft -can
offer. With helicopters in use nowadays for

a multitude of purposes all over the world,
and frequently featuring in the daily press,
it is difficult to appreciate the tremendously
rapid advances made with these machines
until it is remembered that until 1937 no
flight of more than a few minutes' duration

had been made. Up to that
time there had been no lack of
attempts, but in general the
autogyro was considered to be
the most practical rotary -wing
aircraft. However, the efforts
and aspirations of the early
helicopter pioneers are exceed-
ingly praiseworthy, and although
they cannot all be recorded
here, some at least should be
mentioned.

H

Early Pioneers
Leonardo da Vinci certainly conceived a

helicopter in principle about 149o, although
he made no claim to have invented it, and, in
fact, appeared to be more interested in
ornithopters, probably due to his valuable
study of bird flight. Four centuries later
inventors were still struggling to design a
man -carrying machine which would provide
controlled flight, but without success,
although several models and toys had given
encouraging indications. In France, Louis
Breguet-of the now internationally famous
aircraft firm-and Paul Cornu were both
working on helicopters in 1907, and both
managed to get their machines off the ground,
but only for a very short space of time and
for a very few inches, with control practi-
cally negligible. Nevertheless, progress had
been made, and great interest was aroused
among helicopter enthusiasts.

So far the chief causes for failure were
lack of power for the weights involved, lack
of stability and lack of control. By 1920
these problems still remained unsolved, and
shortly after the highly successful autogyro,
designed by Juan de la Cierva, temporarily
eclipsed the helicopter, although the latter
was still being developed by determined
enthusiasts all over the world. Emil and
Henry Berliner in U.S.A., Lewis Brennan in
Great Britain, Oehmichen in France, and the
Marquis of Pescara in Spain-each made
valuable contributions, and in April, 1924,
Pescara's helicopter actually flew for half a
mile at Issy-les-Moulineoux. This machine
had contra -rotating rotors about zoft. in
dia., the rotor blades being of the biplane
type, and was powered by a 4o h.p. engine.

A Dutch project that appeared in 193o
adopted another method of torque compensa-
tion: this helicopter, designed by Von Baum-
hauer, had a single two -bladed rotor provid-
ing lift, and was driven by a zoo h.p. engine,
whilst a separate 8o h.p. engine in the tail
drove a small rotor mounted with its axis
perpendicular to that of the main rotor to
compensate for torque reaction. A sketch

G.
Fig. 3.-Single main rotor types.



May, 1948 NEWNES PRACTICAL MECHANICS 259

showing this rotor arrangement is given in
Fig. 1. Unfortunately, the machine was
damaged- before many tests were carried out,
but in this basic rotor arrangement at least,
it was the forerunner of many modern
helicopters.

D'Ascanio's helicopter, with two main
rotors mounted coaxially and driven by a
95 h.p. engine, achieved a flight of nearly
nine minutes, control being accomplished by
three small auxiliary propellers mounted well
away from the C.G. of the machine, but this
duration figure was beaten shortly afterwards,
in October, 1933, when the Florine helicopter
gained the record for Belgium with a flight of
9 minutes 58 seconds. This design incor-
porated two rotors, each about 24ft. in dia.,
one at either end of the body, and was
driven by a 200 h.p. engine.

Meanwhile, other rotating -wing machines,
such as the Cierva, Breguet and Kellet auto-
gyros, and the Hafner Gyroplane, had
achieved praiseworthy success, but although
these aircraft could fly very slowly, besides
being able to ascend and descend steeply,
they could not hover over a fixed spot, fly
backwards, or perform various other man-
oeuvres peculiar only to the helicopter. This
was due to the fundamental difference that,
whereas the helicopter rotor was designed to
provide the lift for the machine and to
control it in flight by using power supplied
by the engine, the autogyro was pulled
through the air by a tractor airscrew as on a
conventional aircraft, the rotor blades rotating
and providing lift by virtue of the air passing
through the disc.

In 1937, helicopter
aeronautics received
a considerable fillip
due to the achieve-
ments of the Focke-
Wulf 6r, which
raised the helicopter
duration record to r
hour zo minutes 49
seconds, the distance
in a closed circuit to
76 miles, and the
altitude to 8,20o feet.
This was an im-
pressive advance, Drag Hinges
since previously

Fig' S' sketch showing the hinges of articulating two -bladed
these records had rotor.been a matter of a
few minutes, just over a thousand yards, and
well under roo feet respectively.

Two 23f t. dia. contra -rotating three -
bladed rotors, mounted on outriggers either
side of a conventional fuselage, provided the
lift, and were driven through shafts and
gearing from a 16o h.p. Bramo Sh. 14a
engine mounted in the nose. In place of the
usual airscrew, a small diameter cooling fan
was fitted. The accomplishments of this
single -seater experimental machine were
widely publicised, probably the most notable
example being the beautifully controlled
flights in the, Deutschland Halle, Berlin,
where the machine performed all its man-
ceuvres over a floor space of only rooft. by
25oft.

During the last world war the chief
developments took place in Germany and

Inter-818de
Damping Device

Flap Hinge Axes

C
Fig. 2.-BasiC twin -rotor types.

D

U.S.A., where con-
siderable progress was
made with a number
of designs, and it is
interesting to consider
the various basic rotor
arrangements which
have been tried, out-
line sketches of which
appear in Figs. 2
and 3.

Twin -rotor Systems
The twin -rotor sys-

tems fall into four
main groups; of these
the most successful to
date appear to be the
side -by -side rotors, as
in (A) and (B). The
intermeshing blades
provide a very neat
arrangement, with ad-
vantages in transmiss-
ion and consequently

vibration, but lose both a certain amount
of lift from the blade overlap and also a
degree of lateral stability compared with
machines having rotors arranged farther
apart. The side -by -side arrangement, in all
cases, does not possess so much longitudinal
stability as type (C), but this latter arrange-
ment is, of course, not so stable laterally.
The F.A.223, manufactured by the Focke-

Direction
of Potation

\\",,..,

Pusher
Tad Rotor

0111111.Nim
,

72 Torque

Reaction

Fig. 4-Balanced forces when hovering.

Achgelis Co., and the American Platt -le -
Page helicopters are good examples of type
(A), whilst the Anton Flettner. and Kellett
helicopters are typical of type (B). The
Focke-Achgelis 223 was developed from the
small- Focke-Wulf 61, and, was used con-
siderably during the war, especially . for
increasing the mobility of mountain troops
and maintaining their supplies. This
machine was powered by a single B.M.W.
323 engine of r,000 h.p., which drove the
two 39 -1 -ft. dia. three -bladed rotors mounted
on outrigger pylons ; the gross weight was
7,o5olb., of which over i,000lb. could be
composed of six passengers or freight ; cruis-
ing speed was over roo m.p.h. and the
ceiling approximately 8,000ft. A further
development of this machine is the French
S.E.3oo, with which company Professor
Focke is now associated. The crew of two
sit forward, with four passengers in the rear
cabin.

The Flettner F.L.282 was one of the
first machines with intermeshing rotors, and
was reasonably successful in flight, despite
considerable discomfort due to vibration
from the two two -bladed rotors which were
mounted side -by -side direct to the fuselage
frame. The performance of this two-seater
helicopter was quite good, but it was found
necessary to have both a large rudder area
and a large dihedral tail stabiliser to obtain
the necessary stability. A forward speed
of about 8o m.p.h. was reached, and an
altitude of nearly 14,000ft
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More recently, the Kellet and Landgraf
Companies - both American - have pro-
duced helicopters with intermeshing side -by -
side rotors, which have been highly success-
ful. The Kellet - XR.8 two-seater machine
is provided with two 36ft. dia. rotors
mounted on hubs 4ft. apart, and driven
by a 245 h.p. Franklin engine ; a forward
speed of over too m.p.h. can be reached,
whilst the machine can hover up to 3,000ft.

The Kellet KH.2 is a much larger heli-
copter, with two three -bladed' rotors.
stepped up to 65ft. dia., and driven by two
55o h.p. Continental engines. The gross
weight is 11,600lb. and the useful load
nearly 3,000lb., the pilot and to passengers
forming a large proportion of this.

Another interesting machine which has
great possibilities is the Landgraf helicopter,
one of the first of this type to be fitted
with a retractable tricycle undercarriage, the
intermeshing three -bladed rotors being
mounted on outrigger pylons. Another
interesting feature of this machine-and its
larger brothers-is the cyclically controlled
aileron system on the rotor blade tips.

Of the type (C) rotor system, few modern
examples exist, although this arrangement
may prove more popular in the near future,
possibly in this country as well as in U.S.A.
The American P.V.3 utilises this rotor
system and is designed to carry a crew of
two with to passengers, whilst a much
smaller machine has already flown very well
in the same country.

The contra -rotating co -axial arrangement,
as shown in (D), has been used since the
early pioneering days, typical modern
machines being the Breguet 611E and the
American " Hiller-copter."

Single Main Rotor Types
The rotor arrangements mentioned so far

have eliminated the bugbear of torque
reaction by balancing the torques from the
two rotors out against each other, but where
only one main rotor is used the problem
has to be solved by other methods. For-
tunately, these methods are in most cases

Fig. 6.-Forward flight.

highly satisfactory, which is one reason for
the popularity of this type of helicopter.

The variations of single main rotor heli-
copters fall into two main groups, one of
these balancing and the other eliminating
the tendency of the fuselage to turn in the
opposite direction to the rotation of the
rotor blades. Of the latter group, the
German Doublhoff helicopter was one of the
first exponents, the rotor being driven by
a jet at the tip of each hollow blade, whilst
blade -pitch was controlled by airflow pres-
sure. Although hovering flights for periods
of about 15 mins. have been made, the
fantastic fuel consumption -298 lb./hr. for
the jets and 70 lb./hr. for the engine of
only 13o h.p.-has been a tremendous
drawback. This type is shown in Fig. 3E.

Another German firm has achieved
reasonable success with a small two -bladed
helicopter having a single -cylinder 8 h.p.
motor attached to each blade. Each motor
drives a z tin. dia. propeller at 6,000 r.p.m.,
fuel being fed from a small cone -shaped
tank on top of the rotor. The remarkably
small h.p. of this Nagler and Rolz helicopter

ThroSt
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Fig. 8:-Sideways flight. Fig. 9.-The " Bell "

is pahly due to the' very low weight, which
is about roolb. empty. This type is shown
in Fig.,3F.

The last group, that is, helicopters having
one main rotor and either a small tail' rotor
or jet to balance the torque reaction and
provide turning control, is composed of
those machines which have been particularly
developed in U.S.A. and "more recently in
this country. There are now quite a
number of successful manufacturers, but
Igor I. Sikorsky must be given full credit
for his foresight and determination in
pioneering the type of helicopter shown
at (G).

As far back as 1909 Sikorsky had seen
Cornu's helicopter and had himself built one
which was similar in layout, but which was
not very successful, due to the familiar
troubles of instability and lack of control.
During the next zo years he devoted
his time and energy to fixed -wing aircraft
which are known throughout the world, but
in the late 1930's he built the experimental
helicopter V.S.3oo and first flew it on Sep-
teniber 14th,. 1939. This machine had an
extremely adventurous life and underwent
many changes before securing a resting place
of honour in the Edison Museum. In its
early days it was simply a tubular frame-
work with the engine and main rotor just
behind the pilot and having a long, upswept
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Fig. 7-Backward flight.

tail on which were mounted the tail rotors
to provide stability and control.

Among its many achievements, this ex-
perimental helicopter beat the world dura-
tion record previously held by the German

-Focke machine, with a flight of 1 hour
32 mins. 26.1 secs., on May 6th, 1941.
Strangely enough, although hovering and
many other manoeuvres could be accom-
plished without difficulty, it was not until
intensive development had taken place that
comfortable forward flight was attained, the
chief trouble being chronic wobbling during
this manwuvre.

With the advent of full azimuthal or cyclic
control a big step forward was made, both
stability and precision control being obtained.

Although most of the descriptive terms
used in conjunction with this type of heli-
copter are generally understood, it is prob-
ably as well to go over the chief features
and problems at this stage, and to attempt
to make the terminology quite clear.

When this type of helicopter is hovering in
still air, that is, remaining motionless to an
observer on the ground, a state of equilibrium

47 helicopter.

exists between all forces acting on the
machine. The natural force of gravity, acting
through the C.G., is exactly balanced by the
vertical component of the main rotor thrust;
the horizontal sideways component balances
the thrust of the tail rotor, the moment of
which thrust about the C.G. counteracts the
torque reaction due to the main rotor, as
shown in Fig. 4.

Another function of the tail rotor is to
turn the helicopter. Since the speed of the
tail rotor is directly proportional to the main
rotor, from which it is driven by shafts and
gearing, it follows that if the tail rotor thrust
is changed by varying the pitch of the blades,
with no alteration in the thrust from the main
rotor a resultant turning moment will be
provided ; hence the helicopter can turn over
a fixed spot as though rotating about the apex
of a cone. Control is effected by various
linkage systems, and is operated by rudder
pedals as on a conventional aircraft.

For vertical ascent or descent it is evident
that the main rotor thrust must be greater
or less than the gravitational forces acting on
the machine. This is achieved by having
a control which varies the pitch of all main
rotor blades simultaneously and is conveni-
ently linked to the engine throttle, so that
this thrust can be accurately controlled.

So far the mechanisms involved have been
straightforward enough, but apart from in-
stability, the means of translational flight
have not yet been considered. On small
autogyros it is possible to tilt the whole rotor
head to obtain partial directional control,
but with a rotor of large diameter and hav-,
ing relatively heavy blades the rotor is vir-
tually a gyroscopic flywheel at operating
r.p.m. Consequently, other methods have
been developed to provide a controlled vari-
ation of the main rotor thrust axis, and are
mostly based on Sikorsky's ideas. By using
fully articulating blades as shown in Fig. 5,
with movement about the drag hinges re-
strained by dampers, the mechanism becomes
a pin -jointed structure with considerable
flexibility of movement. The dampers are
also claimed to eliminate any possibility of
the unpleasant phenomenon of " ground
resonance." This frequently caused early
helicopters to break up due to the natural
vibration frequencies of the main rotor and
the undercarriage being synchronous, in
muel the same way that it is possible for
marching men to destroy a bridge designed
to take many times the load imposed.
Cyclic Pitch Control

To obtain directional control of the main
rotor thrust axis, Sikorsky developed the
Azimuthal control, better known in this
country as cyclic pitch control, and super-
imposed it on the collective pitch control.
Although there are now many variations, his
idea initially was to arrange two plates in
sandwich fashion, with the lower plate able
to tilt but otherwise fixed, and the upper
plate rotating with the rotor, pitch -change
rods being interposed between the main rotor
blades and attachment points on the peri-
phery of the top plate. Originally, the
bottom plate could be tilted from side to side
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only, but it has been developed to tilt in any
direction by the operation of a control simi-
lar to the conventional control column. Each
pitch -change rod on the rotating plate must
follow the contour of the tilted plate, giving
a cyclic variation of blade angle superim-
posed on the collective pitch setting. For
instance, to change the machine from a hov-
ering condition to forward flight, the control
is pushed forward and the bottom plate tilts

' accordingly ; as each blade advances towards
the front its pitch is decreased, thereafter
increasing to a maximum value at the back,
after which the cycle recommences. This
is shown diagrammatically in Fig. 6, which
also indicates that although the rotor hub
axis is unchanged, the resultant thrust axis
is inclined forward. Figs. 7 and 8 show
movements in other directions. All man-
oeuvres other than hovering or vertical
ascent require no more than 6o per cent. -
70 per cent. of maximum engine r.p.m.

A considerable amount of research,
development and flight testing was necessary
before the Sikorsky organisation had got the
rotor systems and flight controls to their satis-
faction, but once good control was estab-
lished, work on other machines was started.
The YR.4, built for the U.S.A.A.F., first flew
on January 14th, 1942, was demonstrated the
following April, and delivered by air in slow
stages from Bridgeport, Connecticut, to Day-
ton, Ohio, in May of the same year. This
achievement alone was of considerable merit
-a distance of 761 air miles in r6i; hours'
flying time with varying weather conditions,
-but during the trip several endurance and
distance records were also unofficially beaten.
Since then Sikorsky helicopters have been
used in many parts of the world, and several
other models have been produced, among
them the S.52 and the four -five -seater cabin
helicopter, the S.51.

The Bell Helicopter
Another American machine basically simi-.

lar to the Sikorsky is the Bell helicopter,
two outline views of. which are shown here
in Fig. 9. This is the Bell 47, developed
from an experimental machine which flew in
June, 1943, and is fitted with two -bladed
main and tail rotors, 334ft. and 5ft. dia.
respectively. Both rotors are of solid
wood, with a metal leading edge on the
main rotor. A particular feature of this
machine is the 5ft. long stabilising bar fitted
below and at right -angles to the main rotor
blades. The bar is linked to the rotor and
tends to maintain the latter horizontal irre-
spective of the angle of the rotor shaft, which
is rocked to control the rotor and non -articu-
lating blades. A later machine, the Bell 42,
is a larger 5 -seater commercial helicopter with
a cruising speed of too m.p.h. and a range
of 300 miles. Among many other successful
machines in the U.S.A. are the Higgins and
Firestone helicopters.

In Great Britain the helicopter has not
been overlooked or forgotten, but until
recently the opportunity for the necessary
research and development did not exist. The

Cierva Company, well
known for the C3oA and
other autogyros, have intro-

) duced the W.9 experimental
helicopter, with a single
main rotor whose torque
reaction is balanced by a jet
thrust at the end of the tail
fuselage, as shown at Fig.
3H. A multi -bladed fan
with variable pitch blades is
used to cool the 200 h.p.
Gipsy 6 engine which drives
the main rotor: After cool -

Fig. 11.-A possible future ing the engine, air is ducted
rotor configuration. along the fuselage and

heated by mixture with
exhaust gases before being

ejected at the port side of the stern. Fan
blade pitch is controlled by the rudder bar,
the jet thrust being designed to just balance
the torque reaction at normal setting.

The Bristol helicopter is basically similar
to the Sikorsky, and has revealed consider-
able promise. In this case a 450 h.p. engine
is used to drive the main and tail rotors,
both of which are three -bladed and of wooden
construction. Cyclic pitch control operates
the blade pitch by means of a spider arm
which can tilt inside the hollow rotor axle,
giving a very neat appearance to, the rotor
head.

The machines mentioned so far can all be
identified by the eight basic types shown, but
there are other experimental arrangements
in hand. The Fairey " Gyrodyne " is an
interesting example, but this is not strictly
a helicopter.

Two other machines, much larger than
most of their contemporaries, are being built
by the Cierva Company, and are named the
W.r t " Air Horse " and the 1.12. The
former has been designed to meet the require-
ments of Pest Control, Ltd., for crop -
spraying purposes, each of the three rotors
circulating chemical spray in the slipstream
to the underside of the crops. Two rotors
are on tubular steel outriggers, the other at
the stern, and all are driven by a Merlin 32

Fig. lo.-An im-
pression of the Cierva
W.I2 helicopter.

engine. Each rotor ha's a diameter of 46ft.,
and all rotate in the same direction. Longi-
tudinal control is obtained by differential
collective pitch change between front and
rear rotors, lateral control by similar pitch
change between the two front rotors, and
directional control by a differential cyclic
pitch of the two front rotors.

The W.12 helicopter has a similar trian-
gular rotor arrangement, but in this case one
rotor is above the front cabin, with the other
two on outriggers at the rear, as shown in
Fig. to. This machine is powered by two
identical radial engines mounted one either
side of the fuselage, and which enable a load
of 12 passengers or freight up to r4 tons
to be carried. The design performance is
also very impressive.

Future Possibilities
The helicopter has already proved its

worth in a number of cases, and one that is

especially noteworthy is the coastguard heli-
copter which delivered blood plasma to a
U.S. Navy destroyer in very thick weather
on January 3rd, 1944, after an explosion
had occurred aboard. No other aircraft
could have undertaken this task, and a tre-
mendous amount of time was saved.

Only so -.years ago the helicopter was
severely criticised because of the extravagant
power required to sustain flight, but although
it is true that the power loading is now only
about 8-rolb./h.p., it must be emphasised
that for normal level flight at cruising speed,
only about 6o per cent. of the power required
for hovering and vertical ascent is needed.
Furthermore, forward cruising speeds of over
rob m.p.h. are now the order of the day,
which, coupled with the feasibility of almost
door to door operation with passengers and
freight, goes towards making the helicopter a
business proposition.

So far manufacturing costs have been
' extremely high, but these should be greatly

curtailed as fresh knowledge enables the
designs and production methods to be simpli-
fied. Nevertheless, it must be a considerable
time before the cost of a small helicopter
fulfils Mr. Sikorsky's hope of being compar-
able with that of a medium-priced car. The
transmission cost should be reasonable, but
it is difficult to visualise cheap but effective
rotors and controls; the blades themselves con-
stitute a big problem, both economically and
for aerodynamic efficiency, as can be seen by
the wide variety of designs used. Possibly
the mass-produced all -metal blade will prove
the answer. Servicing, too, appears to be
an expensive item, but this can be expected
to diminish with future experience.

Despite the drawbacks, the fact remains
that the potentialities of the helicopter must
be considered, since there are so many
advantages offered. The demand for small
machines may be restricted for some time to
specialist uses, such as police and coast-
guard duties, forestry and aerial survey,
emergency air ambulances, postal services to
inaccessible places, etc., as well as obvious
military duties. For the larger helicopter,

with two or more rotors, however, there are
very good possibilities, especially for freight
and passenger operation. Instead of addi-
tional transport, between airport termini and
destination points, the helicopter offers a
direct service without elaborate airfields and
expensive runways. It is quite possible that
before long products will be flown direct
from their factory to their destination, in
machines such as that shown in Fig. t r.
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Potential Energy Kinetic Energy : Indestructibility of Energy

HENCE, if two forces acting on two bodies
of the same mass, say i lb. each, caus-

ing them to move with a velocity of 32ft.
per second, and 64ft. per second respec-
tively, it might at first be thought that the
energy of the latter body was only twice
that of the former. A little consideration,
however, would show that this is not so,
for if the bodies were thrown upwards with
the velocities already mentioned, the former
would rise i6ft. and the latter 64ft. The
former would therefore do 16 foot pounds of
work, and the latter 64 foot pounds of work,
presuming each body weighed I lb. We can
therefore say that in two bodies of equal mass
if one has twice the velocity of the other it
will have four times the amount of energy.
Energy therefore increases as the square of the
velocity.

Thus we see that the energy of a moving
body is measured by multiplying its weight
by the height through which it would fall in
order to acquire the velocity it is known to
possess.

Forms of Energy
The forces of nature are forms of energy

and sources of power. They are closely related.
Gravity is the best known of all forms of

energy, and all falling bodies owe their
energy or power to this force, which is
employed in many ways. For example, some
mills are driven by the force of falling water,
clocks by falling weights, and so on.

Cohesion is the attraction which all molecules
of the body have for one another, and when
we try to bend say a piece of metal the resist-
ance offered by this force of cohesion can be
felt.

Chemical attraction is one of the most
important forms of energy. When coal is
burned the carbon of which it is largely com-
posed joins with the oxygen from the air and
forms carbonic acid gas. The force causing
this and which holds the molecules of carbon
and oxygen together is known as chemical
attraction.

Heat as a form of energy has wide uses.
For example, a steam engine derives its
energy from the heat produced by the combus-
tion of coal or oil.

Magnetism as a form of energy has many
well-known applications. The earth possesses
some of this kind of energy. It is indeed the
action of the earth's magnetism that causes
the needle of a compass to point north and
south.

Electricity is a form of energy somewhat
similar to magnetism. By means of it we are
enabled to operate the telephone, telegraph,
radio, dynamos, electric light, etc.

Light is also a form of energy, caused by the
rapid motion of the molecules of luminous
bodies transmitted by the ether which pervades
all space.

Muscular energy is the power possessed by
all living animals, and it is known as the
vital force.

Mechanical energy is the name given to the
energy that all moving bodies possess.

Potential Energy
Energy may be stored or accumulated in a

body. As an example, if two weights are
attached, one to each end of a rope which
is passed over a pulley, the pulley being
suspended from a beam placed at such a
height that one weight rests on the ground,
we can demonstrate how energy may be stored
in the weights. Let one weight be sib. and
the other weight 31b. The heavy weight,
of course, will be the one resting on the ground.
Now let the lighter weight be raised by means
of the rope up to the pulley. In doing this
we exert muscular force. If we raise the 'lb.
weight a distance of 9ft. before it touches the
pulley we shall have exerted 9 foot/pounds of
force, which is now stored in the weight.
Upon releasing the weight the energy is
given back, and it may be made to perform
useful work. .

Since this stored -up energy can perform
work it is known as potential energy. When it
is released it will fall a certain distance and
then pull up with a jerk because it will be
unable to overcome the resistance of the
heavy weight to which the other end of the
rope is attached. As a matter of fact, by
suitably adjusting the heavier weight the
small weight can be made to lift the heavier
a short distance from the ground, but it will
at once, of course, fall back.

In operating a hammer we are making use of
potential energy. We lift the hammer Ind
give to it a certain velocity before it is allowed
to impinge upon the object, such as a nail.

The pile engine is another example of a
device which makes use of potential energy.

If a stone is thrown into the air it rises for a
certain time, it is for a moment at rest, and
then commences to fail under the action of
gravity. In such a case potential energy
defoends upon the height of the stone from the
ground. The bricks of which houses are built
have potential energy stored in them-the
energy used by the bricklayer in placing them
in position. That energy will remain stored
in the bricks until the house is pulled down.
Such energy is often spoken of as energy of
position.

The sun is a source of energy. It draws
up water and moisture from the earth and
changes some of it into vapour, forming clouds.
In course of time the clouds become con-
densed, and the water falls as rain.

When the water falls on a hill it forms
rivulets and streams which can be harnessed
and made to turn watermills.

The property of elasticity is sometimes
made use of in order to store up potential
energy. A spring, a bow, or a piece of elastic
provide examples of this. A watch or clock
spring is another example of energy stored by
the aid of elasticity.

Kinetic Energy
Kinetic energy is that energy which is

actually being used. It is the energy of a
body in motion. A bullet fired from a gun
possesses a great amount of energy which is
used in overcoming the resistance of the air
and finally the mach greater resistance of the
target. The energy was originally stored in the
gunpowder in the form of potential energy.
The example of the hammer given earlier
also demonstrates ki,-etic energy.

Whenever work is done it is kinetic energy
which is performing it. Kinetic energy it
will be seen exists irrespective of the source
from which it is derived.

Now if two weights, one weighing rib.
and the other 21b. are released at the same
moment from the same height they will each
have the same velocity on reaching the
ground. The heavier, however, will have
over twice the energy of the lighter. Thus
a hammer weighing 21b. will have twice the
energy of one weighing sib.

Hence, the energy of a moving body
depends partly on the mass of the body, or
on the quantity of matter which  it contains.
The body that has the greater mass has the
greater energy.

In brief, kinetic energy varies as the mass
of a body.

When the mass remains unchanged the
energy will vary with the velocity. For
example, if the bullet to which I have referred
is ejected from the barrel of the gun with a
velocity of aooft. per second, it might pierce
a piece of wood Sin. thick. If, however, it has
a velocity of zooft. per second, it would pierce
four such pieces of wood.

Therefore, we perceive that kinetic energy
varies as the square of the velocity. By doubling
the velocity we have four times the kinetic
energy. If we treble it we shall have nine
times the velocity, and so on.

If the bullet is shot out with a velocity
of sooft. per second it will travel a certain
distance. If the velocity is doubled it will
travel 400ft. If it is quadrupled it will travel
four times four equals 16 times tooft., or
a,600ft.

Kinetic Energy and Momentum
Now when a force acts on a body its effects

may be measured either by the quantity of
motion, or momentum, or by the energy given
to the body. If a weight weighing sib. falls
for one second its velocity at the end of the
second is 32ft. per second. Its momentum
will therefore be 32 x I = 32 units.

As it has fallen only t6ft. however, its
energy will be 16 x I = i6ft./pounds. Now
double the weight. If it is allowed to fall for
the same time, its momentum and its energy
will be doubled.

It is important to remember the difference
between momentum and energy.

Indestructibility of Energy
Matter cannot be destroyed, although it

may be changed or altered. It cannot be got
rid of altogether. In other words, it cannot
vanish and become nothing. And so with
energy. We have seen that energy is of two
kinds-potential and kinetic. Energy can
be changed from one kind into another in
the same body, but it cannot be destroyed.
Indeed, energy may be passed from one body
to another but it will always remain energy.

The pendulum affords a good example of
this truth. When it is inert, that is to say,
when it is not moving, it has no kinetic
energy. In order to start the pendulum it is
pulled to one side and the weight is thereby
raised a certain distance.

(To be continued.)
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A Modern Clock-case

The attractive appearance
of the finished clock -case
is shown by this three-

quarter front ,view.

THIS design was produced to convert
a bedroom clock to " something
modern," and suitable for a sitting -

room. The movement is a good, Swiss 8 -day,
and putting on larger hands has not affected
its timekeeping which is still excellent.

Plastic Face
The six-inch square plastic face, is /in.

thick and is opaque, dove grey Catalin, but
tinted or coloured Perspex can be used just
as effectively and can be obtained from
Homecraf t Supplies, Ltd., Fleet Street,
London.

Before making any parts of the clock,

Bezel

Figures -

Hands

Plastic face

6 BA .Screw
silver soldered
to back of bezel

Note.
recessing
of clock face

Fig. 2.-Section of . clock face showing how
it is recessed to take the glass and hands.

obtain the glass-about 4in. diameter. Next
mount the plastic square on a lathe face -plate
and turn the recess as shown in the sectional
drawing (Fig. 2). The glass should drop in
easily and should be flush at its edge. The
centre of the recess should be a full t-16in.
thick only, to permit the spindles to stand
well through for the hands to be fitted. Bore
the spindle hole in the lathe. The recess is
turned with crdinary brass finishing hand -

An Attractive Conversion in Plastic and Brass

By GEORGE H. LOVE

tools and can be polished
with flour emery and
buffed with its own swarf.

Now put the glass away
in a safe place until ready
for assembly .

The Bezel
The bezel can now be

cut from 16 gauge brass
-t h e inside diameter
being in. less than the

glass, to give t/16in.
cover all round, and
note that the little
" nibs " at the quarter
divisions should be left
on.

The bezel must be
cut neatly and
accurately ; i n
fact, the whole
job calls for great
care, but the bezel is
a part that catches the

eye, and it needs special attention.
For this piercing job, an abrafile is essen-

tial-and by cutting close on the lines filing
is reduced to a minimum.

The four securing screws (6.B.A, counter-
sunk) can now be -hard soldered on the back
and then the whole thing is cleaned up and
buffed to a high polish. Drill four corres-
ponding holes in the plastic face and test
for fitting and alignment of the bezel.
Chapters

The making of the figures, or chapters,
will be found a severe test of patience-they
are cut from 16 gauge brass with a jeweller's
piercing saw and cleaned up with needle
files. If the edges are kept square and

Clock movement

the corners sharp they look very attractive.
They are fixed by sweating them on,

which must be done neatly, for any solder
showing on the bezel will look untidy and
cannot be removed without leaving scratches.
The method used was as follows: the back
of a figure is very carefully tinned with

burned brass nut
for 28A
c'sunk screw

Corner block
drilled and
tapped 2B A.

under

61/7,'..d ---Base and foot

"%.ftaimaleae".°1 2 8A esunk screws

drilled 416' 28A.clearance

3.-Exploded view of one corner of the
base.

a small bit, and the tinning is gently filed
away, so that only the thinnest wafer
remains. The very lightest smear of
Fluxite is applied and the edges of the
figure cleaned, and it is then placed in
position on the bezel and sweated on by
applying a clean, very hot bit to the face
of the figure. Should any solder show at
the edges, remove the figure and start again

4.6 BA. Screws
and nuts securing
bezel to face

Bezel

- 2"

Class a bezel 'broften' 4 -Pad.

Fig. r.-Front view, side elevation and plan of the clock case an.; base.
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after cleaning up and repolishing the bezel.
Once the figures are on, the completed

job must be cleaned up at once, to remove
any dirt and oxidation. It can be done
with metal polish, which is removed with
a jeweller's brush. When the desired finish
is obtained, warm the job slightly and apply
one coat of good clear lacquer.

The movement comes next for attention.
No explicit instructions can be given, as
it all depends on the clock being adapted.
The writer's case had a 4in. square front,
and so the movement was secured by four

6 B.A. countersunk screws which are con-
cealed by the bezel. Most -clocks should
lend themselves to conversion fairly readily ;
the great thing is to keep the dust out
and to conceal the fixings behind an ample
bezel.
The Hands

These were made from light -gauge brass
filed exactly to shape (the " bosses " being
large enough to cover those already on the

hubs ") and then filed away as thin as
possible on a small block of wood. The old
hands were snipped off short, the new ones

May, 1948

sweated on, cleaned up, polished and
lacquered at once.

Making the base and supports is a fairly
straightforward job, and the drawings (Figs.

and 3) are self-explanatory. Make all the
parts and fit them together. Take them
apart, clean up, polish and lacquer before
reassembling.

If the clock is to stand on polished wood
a piece of baize should be stuck on under-
neath and trimmed to shape when dry.
Black Bostik is an ideal adhesive for the
purpose.

A Water Softener "Booster"
A Useful and Easily' Made Fitment. By E. S. BROWN

THE portable water -softener described in
the January issue of PRACTICAL

MECHANICS, although very suitable for
normal domestic use, may, however, be of
insufficient output where large amounts of
water are intermittently required, such as
in cafés, small hotels, etc. This difficulty

Fig. 1.-The completed water "booster."

can be easily overcome by installing a water
" booster " or reservoir on to the delivery
side of the softener. By this means adequate
supplies of softened water are accumulated
and are available for instant use.

The reservoir here described is of
extremely simple construction and will prove
a valuable addition to the softener where
the conditions are more exacting than in
normal use. The reservoir (Fig. s) is con-
structed from a 5- or so -gallon drum. If an
oil drum is used it must be thoroughly
cleansed with a strong boiling soda water
solution and subsequently washed out
with several changes of boiling water. Oil
is very difficult indeed to remove, but as the
slightest trace will contaminate the water its
removal must be absolute.

Constructional Details
Many drums are fitted with a screwed

thread at 'the bottom for the attachment of
a tap, and one should be obtained and fitted.
Such taps can be purchased from most motor
accessory stores for a small sum. Where
the drum is not suitably threaded the tap
should be well sweated in with solder,
having, of course, previously made a suitable
hole for it in the drum.

If much water is required at a time, two
or more taps may be fitted, according to
individual requirements.

The water inlet -pipe is -lin. external
didineter by 6in. long and is left open at
both ends. The pipe is soldered into the

drum within 3M. of the top, leaving 2in.
protruding for connection with the softener
(Fig. 2).

A suitable valve is required for the exit
and entry of air during the filling and with-
drawal of water from the reservoir. The
valve must also fulfil the dual purpose of
preventing the escape of water when the
reservoir is full.

To make the valve, obtain either a No. 8
or 9 metal knitting -needle and drill a hole
in the filler -cap of the drum so that the
needle is an easy sliding fit. A vent
hole gin. diameter is next drilled in
the cap in as close proximity to the needle
as possible. The needle is then inserted into
its guide and slightly flattened with a pair of
pliers, sin. from its upper end, to form a
stop (Fig. 3). A piece of brass tubing
sin, diameter by sin. long is soldered on
to the filler cap, enclosing both the end of
the needle. and the vent hole. A metal
disc is next soldered on to the end of the
tube, having previously drilled a hole in
the centre of the disc of slightly less diameter
than that of the needle. The needle end
is then carefully ground into the hole with
fine emery powder and oil until a perfect
surface results. The grinding medium is
then removed with paraffin, and the whole
assembly boiled in water to thoroughly
cleanse.

A fairly large cork is slid on to the lower

Grotino'
Met -a/ seating

disc

Stop

Needle
guide,

Brass
tube

Filler
cap

Vent- ho/e.

Cork float..

Fig. 3.-Details of the automatic air valve and
filler -cap of drum.

Filler cap and
valve assembly

Container made from
a 5or10 gallon drum.

Fig. 2.-Section showing the internal arrange-
ments of the " booster."

end of the needle and is /positioned to within
Sin. of the filter -cap. The position of the
cork, of course, determines the ultimate
water -level in the reservoir. The diameter
of the cork must, of course, permit its easy
entry through the filler -cap orifice.

Operation
The action of the valve is as follows : The

weight of the cork pulls the needle down
on to its stop and allows free entry and
exit of air within the reservoir. When the
water reaches its predetermined level, how-
ever, the buoyancy of the cork float forces
the needle into its ground seating and so
prevents any subsequent escape of water
through the valve.

A stand will be necessary to raise the
reservoir to a convenient height for filling
receptacles. Any simple design will suit,
but the reader is advised to make the stand
as strong as possible, as a filled so -gallon
drum will weigh slightly more than I cwt.

The reservoir is given several coats of
good quality enamel, and, when dry, is then
ready for use. Connection with the softener
is made by a suitable length of in. interior
diameter rubber tubing.

When operating arrange the softener to
deliver a gentle flow of water to the reser-
voir. During use there will be no need to
turn the softener off when the reservoir is
full, as under these conditions the flow of
water through the softener is balanced by
that contained in the reservoir, and a state
of equilibrium results. It is, of course,
necessary to occasionally check over the
connecting tubing and filler -cap washer to
ensure that there is no escape of water at
these points.

When regeneration of the softener becomes
necessary it is desirable to completely detach
it to prevent the brine solution entering the
reservoir.
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Electric Water Heating Practice -3
Dual Type Water Heaters Pipework and Plumbing Electric Geysers

WATER heater manufacturers, aware
of the need for a self-contained
electric water heater in the small

home, have developed what is known as
the U.D.B., or Under the Draining Board
heater. It has been developed to meet the
demand for a trouble -free hot-water service
for the small house and cottage, especially
where space is restricted.

It is an entirely automatic water beater
having zo gallons capacity. Constructed
similarly to the pressure type water heater
described earlier, it consists of an inner
water container (18 gauge copper) with
copper moulded seams, but tinned inside
and outside.

An outer steel casing surrounds the con-
tainer with a lagging space between which
is packed re -granulated cork to a thickness
of zin. all round. At the top the lagging
is Sin.

Connections to the water heating system
are made by means of two din. unions. The
cold -water inlet connection is situated in
the side of the container near the bottom,
while the hot-water outlet is brought out
of the side near the top (Fig. 16). A drain
cock is provided near the cold -water inlet
at the bottom.

When used as an independent water heat-
ing system, connections are made as in Fig.
17, a cold water storage tank being essential.
This type of heater can, however, be used
in conjunction with an existing solid fuel
boiler, when the connections are made as
in Fig. IS. Most interesting feature of this
type of water heater is that two indepen-
dent elements are provided, each with a
separate thermostat and are therefore inde-
pendently thermostatically controlled. The
heater is therefore actually two heaters in
one.

For ordinary everyday use, to supply hot

E ed a e;itypr,

Cold warp,

Usil biz

0 mi

reed

Fig. r7. =Plumbing connection of dual water
heater. A separate cold water storage tank
controlled by ball valve is essential with this

water heater.

By G. A. T. BURDETT, A.M.I.I.A.
(Continued from page t95, March issue)

water at the sink and wash -basin, the top
heater only is used and provides six or
seven gallons of hot water. The tempera-
ture of the water will depend, of course,
upon the setting of the thermostat con-
trolling the top heating element. This
element has a loading of 500 watts, and the
lower heater, fitted near the bottom, has

Fig. i6.-Dual water heater (Sadia) of 20
gallons capacity, having two sets of elements.
One near the top (cover removed), which provides
6.7 gallons of hot water, and one in base which is
controlled by foot switch. This is used when
large quantities are required, viz., for a bath.

a loading of .2,5oo watts and is master -
controlled by a 15 -ampere foot switch.
This on /off switch, marked " Sink " in the
off position and " Bath " in the on position,
controls the current to the lower element
and thermostat (Fig. 19). When switched
to " Bath " the circuit to the lower heater
is made and the thermostat controls the
current and the temperature of the water
according to the setting of the thermostat.
Thus the total contents (2o gallons) are now
heated to the desired temperature. The
settings of the two thermostats need not
be identical. For example, the top thermo-
stat may be set at 16o deg. F. for normal
use and the lower .i4o deg. F. for bath
use.

Normally only the top heater is in circuit,
and when large quantities of water are
required for baths or washing clothes the
lower heater may be brought into use.

It will be seen, therefore, that appreciable
savings in electric energy are made since,
during normal periods, heat losses only take
place through the top portion of the heater,
e.g., the surface area in respect of six or
seven gallons of water.

Generally, it is found that the six or seven
gallons of water are sufficient for normal
requirements, and since the lower heater
has a comparatively high loading of 2,5oo
watts, the remaining 13 gallons are heated
in about an hour.

A number of the recognised electric water
heater manufacturers are making this type
of water heater. One manufacturer, Aidas
Ltd., has adopted standard types of elements,
each having a loading of 500 watts. These
are interchangeable, there being one in the
top heater plate and five in the bottom to
give the Soo and 2,500 watts loading
respectively. These fit into a horizontal
fitting in the same way as a lamp and are
easily withdrawn, it not being necessary to
draw off the water in the tank since they
are housed in watertight metal tubes. As
a further means of control (to switch off
the top heater when the water heater is
not required for long periods), a 3kW.
switch -plug may be installed or, if desired,
a 15 amp. main switch.

Plumbing
The plumbing arrangements are similar

to those described for the pressure heater.
A vent or expansion pipe is essential and
must be taken to the highest point and,
where possible, should terminate in a bend
over the cold water tank.

When used in conjunction with an existing
solid fuel system, the plumbing arrangementsare

as shown in Fig 18. Two vent or expan-
sion pipes are required. No other system of
piping will be satisfactory, nor is it possible
to dispense with one of the vent pipes.

When the boiler is lighted the top heater
may be left on so that hot water is available
should the boiler fire go out. If the solid
fuel boiler provides sufficient heat the electric
element will not operate, since the thermostat
will not switch it on until the temperature of
the water drops below the setting of the
thermostat.

Where head room is restricted, such as in a
bungalow, and the distance between the cold
water storage tank and the water heater is
not sufficient to give adequate pressure, a

Cold war,

Fig.. s8.-A dual water hea er can be used in
conjunction with existing solid fuel water
heating system. Pltimbing connections are
similar to those made with the normal pressure
type water heater used in conjunction witl,
solid fuel system, as will be seen in the diagram.



266 NEWNES PRACTICAL MECHANICS May, 1948

5 Amp thermostat

500 watt element

15Amp thermostat

-"\AN\Ar.
ed\A..Mr.

-/VVVV\-

5-500 watt elements
in pare/lel

earn switch

,,,,,Neutra I

P.

E.

-Phase

To switch plug in fuse board/

Earth
terminal

Fig. 19.-Wiring diagram of Sadia 20 gallons dual water heater.
It will be noted that this consists of two independent circuits, each
controlled by a thermostat. The larger heater, 2,500 watts, is also
controlled by a switch and does not operate until this switch is " On."
Connection to the electricity supply may be to a 3 kW. heating point,

fuse board, or a separate main switch.
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Fig. 20.-A modified pattern of the Sadia dual
water heater. Two extra plumbing connections
are made and operated in conjunction with the
Sadia Circoil, waste heat from a solid fuel
heater being utilised. The Circoil is fitted on

top of the solid fuel fire.

non -return valve is incor-
porated in the expansion
pipe about ift. below the
water from the taps.

A modified model of
the dual water heater is
also being made by Aidas,
Ltd., which is connected
to this firm's Circoil unit.
This unit, Fig. 20, is
installed in the flue
system of a boiler or solid
fuel fired space heater,
harnesses the waste heat
in the flue, and transmits
it to the electric water
heater ; thus acting as a
boost e r. Appreciable
economy is attained with
this unit.

Thermostats
These should not be

tampered with other than
for initial adjustment, but
should they be removed,
it is essential that the
correct ones are replaced
in their respective
sockets. T h e bottom
thermostat will control 15
amps,. but the, top one

_only 5 amps. As with
all thermostats, if the
supply is D.C., mercury
switch types must be used.

jet Water Heater
Most recent water

heater introduced by a
well-known firm of water
he a ter manufacturers
(Heatrae, Ltd.) is a quick -
acting dual -vessel model
termed a jet water heater
(Fig. 21).

Of unusual construc-
tion, it is essentially hand
controlled with a thermo-
stat incorporated to pre-
vent the water boiling
and to minimise " stand-
ing " losses.

The water heater is a
pressure type multi -point
heater of 13 gallons capa-
city and must be fed with
cold water through a
break pressure ball valve
cistern. For use in blocks
of flats fed from a corn-
mon cistern, a break pres-
sure tank measuring
loin. wide by 12in.
deep with yin. projector,
and containing the usual
ball valve equipment, can
be obtained from the
makers.

Chief feature of its
construction is that it
consists of a small inner
water container, which houses the element,
and is situated within a larger outer container.

Its chief advantage is that one gallon of
water 165 deg. E. or two gallons at 120 deg.
F. (washing-up temperature) can be drawn
off within four minutes of switching on.
The thermostat, when set at 175 deg. F., cuts
off after a period of 61 minutes. Larger
quantities' of hot water can, however, be
obtained by turning a valve lever so that
circulation takes place through the inner

heat -insulated vessel which contains the
heating element, into the surrounding outer
container. This outer container is lagged so
that when the storage water is heated losses
are reduced.

The method of operation enables a useful
quantity of water to be drawn off while the
main contents in the outer chamber is heat-
ing. This rapid heating of small quantities
of water is also useful after a bath has been
taken.

As with all pressure types of water heaters
the ball -valve tank must be mounted above
the highest outlet and a vent or expansion
pipe provided from the heater outlet to the
top of the cold feed tank. The maximum
head of water must not exceed 25ft.

Both the outer and inner vessels are of
Monel metal with electrically welded seams.
While the outer casing is finished white
enamel.

The water heater may be stood on the
floor under the draining board, but is fitted
with an easily removable flat table top cover.

The element has a loading of 3.45 kW.
and can be connected to a normal heating
circuit. A special thermostat must; however,
be fitted where the electricity supply is D.C.
installing the Jet Heater

The pipework should be parried out as in
Fig. 21b, When this is comjMeted, the system
should be given a water test and an examina-
tion carried out by removing the table top to
ascertain whether the water connections have
been disturbed. The thermostat should then

Jet Water+
heater

Fig. 2.1.-A jet water heater. A dual purpose water heater made
by Heatrae, Ltd., with hand switch control and designed to
provide small quantities of hot water rapidly. Large quantities up
to 13 gallons can be obtained over a longer period. There are two
containers, a large outer one in which is housed the small one for

rapid heating.
be set to 175 deg. F., the electrical connec-
tions made and the current switched on.

Two or three tests should then be made.
First, a small quantity of water with the
water valve off (lever pointing left), and then
on full water content, by turning water lever
to the right.

Should the water heater not operate cor-
rectly and all the electrical connections are
sound, or should the heater fail after use, the
makers should be consulted.
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Instantaneous Water Heaters
Commonly termed an electric geyser (Fig.

22), because it functions similarly to a gas
geyser and heats the water immediately
preceding its use. There is, therefore, no
water .storage. Electric geysers have not
gained in popularity as have their gas
counterparts, largely owing to their having
an element of high loading which not only
requires a comparatively heavy wiring circuit,
but is not accepted by many electricity
authorities.

Supply authorities who allow them to be
connected to their mains charge higher rates
for the electrical energy consumed; thus
making them less attractive.

Advantages and Disadvantages of Geysers
Since there is no water stored, geysers are

of small dimensions and therefore take up
little space. Space occupied by an electric
geyser is less than that of a gas geyser and,
of course, no flue is required. A further
advantage is that there are no standing losses
as with a thermal storage type water heater.
Chief disadvantage is, of course, the size or
kW. rating of the element.

Compared with a normal domestic gas
geyser which provides a hot water output
(4o deg. F. temperature rise) of two gallons
per minute, an electrical loading of 14 kW.
would be necessary. To obtain a hot water
output of 31 gallons per minute (4o deg. F.
rise in temperature) as obtained from a large

(b)

Fig. 22.-Three types of instantaneous water
heater. One (a) has an electrical loading of
4 kW. and provides a constant flow of 2i pints
of water per minute with a temperature rise of
70 deg. F. above the incoming water supply,
e.g., 45+70=115 deg. F., while (b) is a
further type which for bath use has an 8 kW.
loading. On the right is a small instantaneous
water heater which can be placed on the outlet
of an ordinary cold water tap. The local
supply authority should be consulted before

any of these are installed.

domestic gas geyser, would require an electri-
cal loading of 241 kW.

Since the current rating on a 240v. supply
would be 56 amps. and 102 amps.
respectively, it will be seen that the cable
would be of prohibitive size unless the equip-
ment were installed n;ar the meter position.

A further disadvantage of the instantaneous

electric water heater is
that, in view of the high
heat transfer in a short
space of time when the
water passes over the
elements, the immediate
thermal efficiency is much
lower than that of the
thermal storage type.
Steam is produced, which
means loss of heat, and
considerable scaling
occurs. This loss is, of
course, counter -balanced
to some extent by the
absence of standing
losses.

Instantaneous water
heaters are made in about
two ranges of loading, one
range for wash -basin and
sink between 4-6 kW.,
and for the bath type
8-12 kW., the lower value
being for a small bath,
or where the user does not
mind the greater incon-
venience of waiting.

When choosing such a
water heater, however, it
is advisable first to ascer-
tain the requirements of
the electricity supply
authority.

In hard water districts,
such as London, geysers
are not generally recom-
mended due to the heavy
scaling which would
occur on the clement.

Geysers,
not being

storage or pressure types,
can feed only one point
or two adjacent points
such as bath and wash-
basin where a swivel out-
let spout is incorporated.

In dental surgeries and
where small quantities of
hot water are required
only occasionally, a small
geyser is, of course, a very
useful appliance.
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Unlagged Water Heaters
Where low initial cost is of primary

importance, and continuous hot water is not
essential, a factory produced unlagged self-
contained water heater will be satisfactory.
This is an intermediate heater between a stor-
age type and the geyser.

Vertical studs in lath end plaster
partttron

1

1 I 1

I

I

II 1

i I i\--- -

/2°

Fig. 23.-Where there is no solid wall to fix a water heater and a
latb and plaster partition must be used, an iron batten should be
fixed to the vertical studs and drilled so that the water heater can

be bolted on the batten.
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It usually comprises an unlagged water
container which will supply one outlet only,
such as a bath, and can be connected direct
to the water main. In Fig. 23 the- heater
feeds two adjacent points, bath and wash
basin, and is therefore a pressure type heater.

Resembling the single point storage heater
described earlier, but unlagged, it of ten works
on the displacement principle, having an open
outlet into the receptacle ; the hot water con-
trol being on the cold water inlet.

Most models of this type have removable
lids for cleaning out the container, are
finished in white enamel and are fitted with
brackets for fixing to the bathroom wall over
the bath. Immersion type elements are fitted
and the loading is usually in the order of
4kW. for the 12 gallon size, which is the most
useful model. This is high compared with
the thermal storage types ; a 12 gallon size
normally having a loading of 1.2-1.5 kW.

Heating up time is however reduced, which
is between one and two hours, depending
upon the temperature desired.

Pipework and Plumbing
Where a hot water system is already instal-

led, it is usually possible to utilise all or part
of the existing pipework. Otherwise, one
must start from scratch and install the best
possible system.

Installing a self-contained storage heater in
an existing. system is, however, more difficult
and requires careful planning and inspection.

Where the system is old, e.g., 20 years or
more, or it is apparent that the hot water
pipes have operated at high temperatures with
the resulting furring  of the pipework, no
hesitation should be made to scrap the system.
This safeguard is of particular importance in
London and other hard water districts, for
inspection of pipes which have been in use
for even less than ten years in London has
revealed heavy -furring, and a iin. iron pipe
has become almost completely choked.

(To be continued.)
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An Inexpensive Telescope
Constructional Details of an Easily -made but Effective Instrument

By H. D. E. GOODALL

ATELESCOPE of sufficient poWer to
bring into view the irregularities on the
surface of the moon, the crescent of

Venus and the rings of Saturn provides a
source of never-ending interest. In the outer
regions of space, beyond the limits of the
sdlar system, 'the " fixed " stars
can be seen shining with un-
expected brilliance.

To construct a telescope
capable of bringing these wonders
of the heavens into view is not
difficult and is well within the
capacity of the practical
mechanic. .

In the present article the con-
struction of such a telescope is given in general
terms, since the final dimensions will depend
on the sizes and focal lengths of the lenses
available. The object glass and the eye -piece
should be first obtained. For the object glass
one of the old-fashioned, long focus camera
lenses is well suited to the purpose and can
often be obtained at a very reasonable cost.

Focal Length of Lens
The eye -piece should have a focal length

as short as possible, that is, of the order of
tin. to tin., since the magnifying power of
the combined object glass and eye -piece is
approximately equal to the focal length of
the object glass divided by the focal length of
the eye -piece.

An eye -piece of short focus may be a
somewhat expensive item, but a really
serviceable one can be made up using two or
more fairly cheap magnifying glasses about
lin. diameter. These have a focal length
usually of the order of I in. to lin., and
an apparent magnifying power of about two.
If two such lenses are placed with their
axes on the same centre line and their
surfaces almost, but not quite, touching,
the approximate focal length of the combina-
tion will be :

I s

F=-ft fj
where f1 and fj are the focal lengths of the
individual lenses and F that of the combina-
don.

Thus, if the focal lengths of the two lenses
are zin. and s fin., the focal length of the
combination will be I.o7in. If the focal
lengths of the two lenses are the same, say,
zin., the focal length of the combination will
be one-half of this, i.e., sin. The same rule
would apply.if three lenses were used, and, if
they were all Of the same focal length, that of

b

4

Fig. 1.-Gcneral r of objective lens mounting.

the combination would be one-third of that
of a single lens. It is not, in the normal case,
necessary to use more than the two lenses.

Object Glass
The lens for use as the object glass will
usually be set in a brass mounting and may
consist of two separate lenses. When select-
ing this lens two points should be borne in
mind : (a) The larger the lens, the greater
its capacity for collecting the light rays, this

varying as the square of the
diameter ; and (b) the focal
length should be fairly long,
since, as already stated, the

magnifying power of the
completed telescope is

approximately equal to
the focal length of the

object glass divided
by the focal length

of the eye-
piece. It will

be under -

Tripod table

Fig. so.-The finished telescope and its mounting on
stand.

stood that, although the light -collecting power
depends on the diameter of a lens, its focal
length depends only on the contour of the
lens itself.

To find, the focal length of a lens experi-
mentally, pin up a piece of white paper and,
by means of the lens, project an image of a
distant object, such as the sun, on the paper.
The distance from the lens to the paper
which gives the sharpest image is the focal
length.

If the object -glass lens is found to consist
of two lenses, the individual units will be
found to have focal lengths greater than the
combination. The focal length of each lens
should therefore be deter-
mined, and that with the
longer focal length selected
and replaced in the mounting.

The diameters and focal
lengths of the lenses having
been determined, the general
dimensions - of the telescope
tubes can be fixed.
Objective Mounting

The mounting is usually
of the general form shown
in Fig. s, and the main tube
will require to be a good
push fit in the housing, that
is, its outside diameter will be
as indicated at A. It is con-
venient to keep the main tube
of the same diameter through-
out its length, and therefore
the eve -piece end will tare the

Sweat to frx
,ra,n rube

form of Fig. 2 or Fig. 3, depending on the
diameter of the eye -piece lens.

In Fig. 2, the lenses are carried in a tubular
mounting which is a good sliding fit on the
main tube, thus allowing the object to be
sharply focused.

When the eye -piece lenses are appreciably
smaller than the object glass it may be
preferable to use the housing shown in Fig. 3,
which uses a reduced diameter sliding tube.

The length a the main tube is decided by
the focal lengths of the object glass and
eye -piece. Referring to Fig. 4, it will be
seen that the rays from the object glass come to
a focus at a, and are picked up by the eye-
piece lenses. The distance centre to centre
of the lenses (dimension f in Fig. 4) can be
taken as the sum of the two focal lengths.
This is not theoretically correct, but is nearly
so and is sufficiently accurate for practical
purposes.

In deciding dimension c, allowance should
be made for the eye -piece housing to have a
movement of about lin. to the left, so that
the exact focusing position can be found.
The overlap d of the eye -piece housing should
be equal to one and a half to two diameters.
If it is desired to focus nearer objects, the
eye -piece will have to move to the right and
the length d increased accordingly. The

length f.will require to be equal
to (A -e) and the length of the
larger diameter tube. If
the eye -piece housing is con-
structed as indicated in Fig. 2,
the dimension e will become
equal to c and the length of
the main tube (f -c -h).
Construction of Tubes and

Housings
a tripod The main tube can be of

brass or copper (20 or 22 s.w.g.)
if available in the correct size

and length, otherwise sheet tin can be
used and the tube constructed as described
below.

Obtain a wooden mandrel of circular section
to serve as a former, having a diameter equal
to A (Fig. s) minus twice the thickness of the
sheet to be used and of a length about a foot
longer than the dimension f (Fig. 4). Cut a
sheet of sheet tin of width equal to the
circumference of the former plus lin. for
overlap, and of a length equal to f (Fig. 4).
Tin the two long edges, one on the front and
the other on the back face ; these two tinned
surfaces come into contact when the tube is
formed. Place one long edge on the former,

If

a. c
Fig. 2.-Eye-piece mounting and detail of bayonet fitting.
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Fig. 3.-Sectional view of eye -piece end of telescope.

and tap the edge over to fit the contour ; turn
the sheet and tap the other edge over in the
same direction. Place the sheet squarely on
the former and work it round with the hands
to form a cylinder. Secure the formed sheet
tightly on the former with pipe clips or cord
and, making sure that the ends are square,
spot solder the joint in three or four places.
Remove clips or cord and complete soldering,
pressing the edges into close con-
tact until the solder has set.
Remove tube from former.

If a large enough sheet of tin is
not available, the tube can be made
up from sheet taken from tin
containers, the length being ob-
tained by joining two or more
short lengths of tube.. In this case
the short lengths of tube should
be made up as described above,
leaving about tin. of the longi-
hudinal joint unsoldered at the end
until the lengths are assembled.
This is done on the former, two
tubes being overlapped about jin.
and the sweating completed. If
three lengths have to be joined up,
two lengths should be made up
as described, replaced on the
former and spaced the correct -3'
distance apart; the third length Fig.
(formed but not soldered) placed
over them to give lin. overlap,
clipped down and soldered. When
not reinforced as required in Figs. 2 and 3,
the ends of the tube should be stiffened; by
sweating in a sleeve, as shown in Fig. 5.

If the eye -piece lenses are already provided
with a mounting, this should be retained and
built into the sliding housing. In this case
the sliding tube would be designed to suit the
mounting.

When no mounting is supplied a sliding
housing on the lines shown in Figs. 2 and 3
vying be required.

If the diameters of the object glass and the
eye -piece lenses are not greatly different, the
type of housing shown in Fig. 2 can be used.
This consists of sweating in the sliding
tube h a liner or liners a, to reduce the
internal diameter to a little greater than that
of the lens, together with a brass or double
thickness sheet tin ring b, care being taken
to ensure that the latter is perfectly normal
to the centre line of the tube. The cap c is
of the bayonet type, the slots in the tubular
portion engaging with the screws f in the
housing. These screws are tapped into the
housing and locked by sweating.

After removing all sharp corners and
cleaning up the housing is assembled by
inserting a felt or rubber ring d, then a lens,
next the distance piece e (preferably of metal
or hard wood), which should be of such a
width that the two lenses are almost but not
quite touching, then the second lens and the
second felt or rubber ring d, and finally

securing the whole with
the cap c. The thickness
of the felt or rubber rings
should be such that the
lenses are held in place
under fairly light pressure
but without any shake.

If the lens' diameters
require a mounting on the
lines of Fig. 3, the same
general line of construction
is followed. It will, how-
ever, be essential for the
smaller tube to be rigid and
concentric with the main
tube. To ensure true
alignment, a wooden or
metal rod, of a diameter
such that the smaller tube
will just slide over it, is
inserted during assembly,
lined up accurately with

the main tube and held in position with
packing or wedges. The whole is then soldered.
To provide rigidity the cone b is made up and
soldered in position as shown.

The attachment of the object glass to the
main tube will, of course, depend on the form
of mounting. The form shown in Fig. r is
the most common type for the older make of
photographic lens and will only need to be

4.-Section of both ends Of a telescope showing the
of the object glass.

placed in position and secured by means of
the two screws b. The latter are tapped into
the mounting body and pass into close
clearance holes in the tube. If the mounting
embodies an iris diaphragm,, this should be
retained, as it is often useful to control the
light intensity and cut out halation.

If the object -glass lens has no mounting,
one can be made up as shown in Fig. 6. This
is on the same general lines as for the eye -piece "
mounting and consists of an -internal sleeve a

Fig. 5.-Method of stiffening the' end of
telescope tube.

Fig. 7.-Details
"of the adaptor.

and brass or double thickness
sheet tin ring b, sweated inside
the main tube, at a distance from
the end sufficient to allow room
for the lens and two felt or rubber
rings. Two screws are fitted and
sweated in as before for the bayonet
catch. The cap is similar to that
shown in Fig. 2.

Telescope Mounting
It will be found that this

instrument cannot be held
sufficiently steady by hand, and
that a stand of some sort is
necessary. If the diameter of the
main tube does not exceed about
'lin., one of the heavier types of
cameia stands can be used ; if
larger, a more substantial stand
will have to be provided.

Some means of attaching the
telescope  to the stand will be
required, which will also provide
means for the elevation and swing-

ing of the telescope. This requirement is met
by using a simple angle fitting on the tripod.
This, in turn, calls for means of attachment
of the telescope to the angle fitting (see
Fig. 9).

The bracket for the telescope is shown in
Fig. 8 and consists. of a sheet of thin brass or

focal point

/7
"64 'a'

Fig. 6.-A " built-up" object -glass
mounting.
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a)

sheet tin formed as shown and made a close
fit round the tube. The bracket should be
positioned on the main tube so that the centre
of gravity of the complete instrument is on
the line ab. This position can be determined
by assembling the instrument complete with
bracket, mounts and lenses, placing on a
knife-edge at ab and adjusting the bracket
along the tube Until a balance is obtained.
The bracket is then clamped and sweated, the
stiffening piece c being sweated in position
and the hole for the securing bolt drilled. It
will be sufficient if the edges of the plates are
tinned for a distance of about din., as the
sweating of the whole surface is unnecessary.
It is desirable, after drilling the hole, to sweat
the edges together.

The adaptor can be made up from scrap
- hardwood, as shown in Fig. 7. On assembly
with the telescope and tripod, a pad of felt is
placed between each of the contact surfaces.
This allows the clamping screws to be slacked
back slightly and the instrument adjusted
without entirely losing the friction grip
between the surfaces and provides easy
setting for any position of the telescope.

NEWNES PRACTICAL MECHANICS

Fig. 8 (Left).-The
bracket for the

telescope tube.

Fig. I I (Beloal).-
Simple equatorial

mounting.

Tripod facile

Equatorial Mounting
An equatorial mounting enables a star to

be followed in its course by the adjustment of
the telescope in one plane only. In other
words, the adjustment of the telescope is
made about an axis parallel to that of the
earth. This can easily be provided, but unless
a fixed stand can be provided and the special

May, 1948

angle -piece secured permanently to it in its
correct position it is doubtful if its advantages
can be put to full use.

To obtain an equatorial mounting the
telescope anti adaptor must be turned through
an angle so that the axis of the pivot bolt,
which otherwise would be used to secure the
adaptor to the table, is parallel to the earth's
axis, that is, it points to the North Pole Star.

This angle -piece can be constructed, as shown
in Fig. 9, the angle 0 being the complement of
the angle of elevation of the Pole Star. At the
latitude of Greenwich, 0 would require to be
382 deg., Rugby 371- deg., Durham 351 deg.,
Edinburgh 34 deg., Aberdeen 33 deg. This
angle -piece should be firmly fixed to the table
or tripod and Correctly oriented with regard
to the Pole Star.

The assembly of the instrument and
adaptor is shown in Fig. to. A piece of fairly
thick felt should be placed on both faces of
the adaptor, which are secured by iin. bolts
and wing nuts. Movement about these pivot
bolts will give horizontal and vertical setting
for the telescope.

If an equatorial mounting is fitted, this is
secured to the stand in,its correct orientation,
and the adaptor and telescope mounted on it,
as shown in Fig. :I. To follow the course of a
star or planet, adjustment is made at a, the
setting at b being left undisturbed.

Fig. 9.-Angle-piece fitment for equatorial
mounting.

Notes and News
British Lighthouse Equipment for Greece

CHANCE BROTHERS, LTD., the light-
house engineering firm, recently received

an order through the British Admiralty for
lighthouses and harbour lights to be installed
around the coasts of Greece.

A light of 125,000 candle -power and
giving three flashes together separated by a
continuous light of lower power, is to be
installed at Cape Doukaton. Cape Ken and
Cape Matapan (scene of a famous naval
battle during the war) are to have lights of
over 77,000 candle -power each, and will
give double and quadruple flashes respectively.
Further lights on Cape Parapola and Cape
Lakka will exhibit five flashes, each of
76,00o candle -power, and double flashes,
each of 30,000 candle -power, respectively.

All these lights are on the Chance
Petroleum Vapour Burning principle,
renowned throughout the world for its
reliability and simplicity of operation. This
system consists of a burner to which oil is
supplied under pressure. The burner turns
the oil into a gas, which is consumed in a
mantle, and produces a light of great
brilliance. Light from this mantle is con-
densed into beams of light by a revolving
" cape " of glass prisms in such a way that
the beams sweep the horizon and appear to
the mariner as groups of flashes followed by
a period of eclipse or of reduced light. Most
of the lenses for these lighthouses are so
heavy that they have to float in a bath of
mercury so as to provide a turntable with
very little friction. Each lens is rotated by a

clockwork mechanism, which derives its
power from falling weights.

In addition to the order for lighthouses
Chance Brothers are to supply 15 port or
jetty lights. Each of these consists of an oil
burner, lens and lantern for giving continuous
white, red or green light (as the case may be),
and the lantern is mounted on a pulley
arrangement, complete with mast and cabin,
so that the lantern may be trimmed within
the cabin andthen hoisted to the top of the mast.

Handley Page Hastings Aircraft
ONE of the new Hercules -powered Handley

Page Hastings aircraft, Britain's fastest
and biggest military air transports, left
England on March loth for a 26,00o miles
Australasian tour, arranged in conjunction
with the Ministry of Supply.

The aircraft will tour Australasia for about
a month. At Sydney, Melbourne, Canberra
and in New Zealand it will be demonstrated
to the R.A.A.F. and R.N.Z.A.F. authorities
and the Australian Departments of Civil
Aviation and Aircraft Production. It is to
be seen also by representatives of various
airlines interested in the Hermes 1 airliner
and freighter, civil versions of. the Hastings.

The Hastings' four 1,675 h.p. " Bristol "
Hercules engines give it a maximum cruising
speed of 305 and, it has a 3,250 mile
range, but no attempt is to be made during
the flight to set up new performance records.
The aircraft will fly to Australia in easy
stages-via Malta, Habbaniya, Karachi,
Negombo and Singapore.

" Bristol " New Type 170
ONE of the most intensive flight research

programmes ever undertaken in the
development of a British aircraft reaches its
culmination with The Bristol Aeroplane
Company's announcement that the New
Type 17o has been granted a Certificate of
Airworthiness at 40,000lb. (18,154 kilos.)
all -up weight.

The New Type 170 is the 1948 version of
the famous multi -purpose, twin Hercules-
engined aircraft which in a series of major
demonstration flights has toured aviation
markets throughout the world. It incor-
porates increased wing span, propellers of
greater diameter and a new type of engine
cowling modifications which not only give
increased payload but also result in greater
range and vastly improved single -engine
performance.

The story of New Type 170 development
dates back to the early stages of a tour of the
Americas in 1946, when there was recurrent
proof that the aircraft could efficiently carry
a much greater cargo than that permitted by
its C. of A. at 36,50016. (16,556.4 kilos.).
Technical data yielded by this and other
tours, supplemented by reports from operators
in all parts of the world, determined the
standards which were to be the performance
target of the new version.

Rate of climb on one engine was the
primary factor governing an appreciable
permitted increase in A.C.W., and flight
tests were concentrated on this vital aspect
of performance. Initial tests with wing span
increased by loft. (3 m.), but without
embodying any drastic changes in design,
resulted in a C. of A. at 37,0001b. (16,783
kilos.).
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Letters from Readers
Electric Water Heating
SIR,-It is with great interest that I am

following G. A. T. Burdett's articles on
" Electric Water Heating Practice." These
should be of great practical use to many
plumbers who have occasionally to install water
heaters or immersion heaters.

In the March issue (Fig. 15) the lay -out in
theory looks good, but in fact has dis-
advantages. If heater is " Off " and boiler is
working, storage contents of heater are cold.
If boiler is " Off " the " bridge " pipe from
feed to heater and sink should be valved,
otherwise cold water will be drawn straight
through. A valve should also be inserted in
the inlet pipe near base of water heater
when boiler only is used. This can make
the system rather complicated from the lay-
man's point of view.

In my opinion it is better in such cases to
cut out the existing storage tank and use a
type of pressure heater with side bosses for
the primary flow and return.

Mr. Burdett also mentions " Kontite "
fittings, etc. These are excellent but he will
find that under freezing conditions "Simplifix"
will hold much better and will not pull out
so frequently.

Another thing worth mentioning in regard
to the small displacement type of heater, is
the combined restrictor and non -return
device fitted to the cold inlet. These play a
very important part in the correct working
of the heaters.

I trust Mr. Burdett will forgive me for
mentioning the above points but it is purely
interest, and not any spirit of adverse criticism.
Also your correspondent in " Letters from
Readers " re the proposed cock in Mr.
Burdett's (Fig. 2) is in
fact destroying the excellent recommendation
which Mr. Burdett made in separating the
draw off from the primary flow. Anyone not
conversant with the system could turn on the
cock between x-y and, of course, bleed the
flow pipe. In any case most boilers are fitted
with drain cocks.

By the way, when drilling any tank, drop
a permanent magnet attached to a string
inside. This will pick up all the filings,
swarf, etc.-C. S. HALL (Greenford).

Mathematics as a Pastime
SIR,-I have read the articles " Mathe-

matics as a Pastime " in PRACTICAL
MECHANICS with considerable interest, but
venture to think that an error has been made
in that on the cycloid.

You state that " The distance travelled,
therefore, between two contacts of the point
with the surface must be four times the height
(or diameter) of the wheel. That is to say,
the path of the point in space is a curve, the
base of which is four times the height." hy ?
You offer no explanation or proof as to why
the base should be four times (exactly ?) the
diameter, and it seems to me that it must,
in fact, equal 7r, as the distance travelled will
be exactly the same as the circumference of the
wheel. Your diagrams also make it clear that
the ratio of 4 : I refers to the base and height
measurements. As near as I am able to
calculate, the path of the point in space between
cusps, i.e., the length of the curve, will be
approximately four times the height, and
should be pleased to learn whether this is
correct and if it is exactly four times the height.
-E. W. ELTON (Northaw).

[The author agrees.-ED.]

Earthing a Floor Lamp
SIR,-I wish to draw attention to the

absence of " earthing " in R. J.
Chamberlain's article in the February issue

on the construction of a floor lamp. The
author suggests a brass curtain rod for the
column, and this in itself is a very good
conductor of electricity. Local and I.E.E.

((1'

VI R. 1/044
c'r 31029

Brass rod
column

Earth clip or .

soldered joint-.

3 -Core flex

Diagrams showing the method of earthing a
floor lamp. (C. B. Taylor).

Drilled Recess ';'n base
hole for connections

and covered
' with cloth glued

in position.
5-Amp3pin plug.

' Socket.

regulations for buildings state that all metal
and metal tubes carrying electric wiring
should be earthed.

I suggest permanently wiring with 1/ o44
or 3/.o29 VIR down to a base block, two
5 amp. connectors fitted in same and an earth
clip fixed to the bottom of the brass tubular
rod. Then 3 -core flex coming from base
to a 5 amp. 3 pin plug, as shown in the
accompanying diagram.-C. B. TAYLOR
(Rugby).

Ballistics in Nuclear Physics'
SIR,-Mr. Cousins must be congratulated

upon his article " Ballistics in Nuclear
Physics " in the March issue of PRACTICAL
MECHANICS, especially upon the able way in
which he condensed so much of interest into
the space at his disposal. It is therefore, in
no carping spirit that I find myself disagreeing
with his definition of a neutron, where, in
the list of particles used as projectiles he
says, " (c) neutron . . . electron and proton
closely bound. No electric charge."

It is admitted that at first such might
appear to be the case ; and I take it that
Mr. Cousins reasoned as follows :-An
electron with a charge -e and almost negligible
mass, and a proton with charge +e will be
attracted by reason of their unlike charges and
become " closely bound." Thus forming a
neutron with no charge and of mass closely
approximating to that of a proton.

Unfortunately, the matter is not so simple
as that, owing to the fact that the binding
forces in the nucleus are much greater than
ordinary atomic energy. The short range
forces involved in binding the nucleus do, in
fact, seem to be well accounted for by the
quantum theory. It is probably for this
reason that most of the authorities that I
have read say simply that neutrons are
particles of almost the same mass as protons
and have no electric charge.

The matter can, however, be taken further,
and it can be shown that it is most unlikely
that a neutron could be made up in the way
suggested by Mr. Cousins. Taking Prof.
Peierls as our authority, it can be said that,
accordine to the quantum theory, there is a

limiting distance when the attraction between
the electron and the nucleus is not powerful
enough to confine the electron to a still smaller
region and it is for this reason that atoms
can be stable.

To confine electrons to a region less than
the size of an atom ; i.e., to the size of a
nucleus, would require energy larger in
proportion to the inverse square of the
diameter of the region. As the diameter of
the nucleus is approximately .0001 of the
atom,, some too,000,000 times greater force
than atomic energy would be required.

If this is true for a nucleus as a whole, how
much more unlikely it is for an electron to
become "closely bound " to a single proton.
In fact the hydrogen atom consisting and
existing as one electron and one proton seems
to bear out my point still further.-L. A.
PUDDEPHATT, M.B.E., M.Inst.B.E.

SIR,-Firstly, may I thank Mr. Puddephatt
for his kind remarks and, secondly,

acknowledge his academic correction of my
definition of the neutron.

I am in complete agreement with the view
expressed in his letter, and I wish I had been
more prudent in my definition and simply
stated that the neutron is a basic constituent
particle of atomic nuclei having no electric
charge and a mass of about

1.67 x 10-24 gram.
As it was, I used Dr. Charles M. Lack's

Nuclear Physics chart of Electronics, page
33, August, 1937, for my definitions, and
this inter alia caused me to overlook the
inaccuracy of the statement, more especially
in that I did not have the article vetted by a
kindly critic.

Mr. Puddephatt has filled this most useful
position, and I appreciate his remarks.-
FRANK V. COUSINS

Removing Scale from Water Heaters
SIR,-A number of people have written to

us recently concerning our Micromet
material, following the infqrmation you were
kind enough to publish under " Queries and
Enquiries " in your March issue.

Unfortunately, most of the enquiries deal
with hot water systems which are already
scaled up, for which we usually recommend
some form of acid treatment. We do not
recommend Calgon or Micromet for removing
existing scale as the process, in our opinion,
is not really efficient and, in any case, would
take rather too long.

For the prevention of scale accumulation,
however, Calgon and Micromet, and par-
ticularly the latter for domestic installations,
are very satisfactory.-ALBRIGHT AND WILSON,
LTD. (Park Lane, W.I.).

TWO VEST-POCKET BOOKS!

WIRE AND WIRE
GAUGES
By F. J. CAMM

3/6, or by post 3/9

NEWNES' RADIO ENGINEER'S

POCKET ROOK

By F. J. CAMM
3/6, or by post 3/9

Obtainab'e from booksellers, or by
post from George Newnes, Ltd.,
(Book Dept.), ToWer House,
Southampton Street, Strand, W.C.2.
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THE WORLD OF MODELS
Model Boat in "Perspex" : A 3.!in. Gauge 'Pacific" Type Loco Model of New

Coventry Shopping Centre

DURING the last few weeks, the items
of news that have reached me from
model enthusiasts have been dis-

tinctive in their variety and diversity. Among
them was one that brought back to me many
reminiscences of past modelling days, in the
shape of a 21in. gauge, commercially -made,
model of a 4-4-0 L.S.W. Railway locomotive,
belonging to Mr. R. Burton, of Doncaster.
Mr. Burton was given this model by his
father, in 1924, it having belonged before
then to a friend of the family who had had
it since 1915, but; despite its vintage, the
locomotive still puts up a good performance.
Made of tinplate, hand -painted in the cor-

Fig. 1.-2 in. gauge
tin-plate model of
L.S.W. Railway 4-4-0
locomotiw, a commercial
model produced in 1903,
24in. long. (Photo
kindly supplied by the
present owner, Mr. R.
Burton, of Doncaster.)

By " MOT ILUS"
examine the contents of the display case,
which I reckoned must be over twenty-five
feet long, while I awaited a chance of closer
inspection. The cause of the attraction was
some splendid models, beautifully made, of a
G.W.R. locomotive, King George V, a Great
Western corridor coach, such as run on the
Cornish Riviera Express and, as a contrast to
these two magnificent examples .of modern
transport vehicles, a model of " Locomotion
No. t," built by George Stephenson, in 1825,
for the opening of the Stockton and Darling-
ton Railway, together with the first closed
carriage, " Experiment." " Locomotion

rect colours, the model has a brass, cylindri-
cal boiler, standard double -action cylinders of
the piston valve pattern, and is fired from
a methylated spirit lamp. It also has revers-
ing motion from the cab, exhaust goes into
the funnel and there are a whistle, safety
valve and spring buffers. In " model his-
tory," this locomotive followed the famous
21in. gauge " Black Prince," and was intro-
duced on the market by Messrs. Bassett-
Lowke, Ltd., in the year 1903. At the time
it caused quite a stir in the model news,
because it was the first locomotive that was
really a satisfactory working steam model on
low pressure that still had a fair resemblance
to its prototype. More than this, it was
also placed on the market at the popular
price of £3 los. If you look at the photo-
graph of Mr. Burton's locomotive (Fig. t)
you will see that it shows clearly the starting
valve, which was in the form of a milled
wheel in front of the smoke -box: the steam
was taken from the dome by a pipe along the
top of the boiler. I wonder how many model
locomotives of this kind are still in existence
and in such excellent running condition as
Mr. Burton's appears to be!

When in Paddington Station the other day,
I noticed a crowd of youngsters gathered
round a large display case just outside the
inquiry office on the main platform. Being
tall, I was able to stand behind the group and

Fig. 4 (Right).-A model
boat made entirely of
clear Perspex, by Mt. R.
Williamson, photogra-
pher, of Lerwick, who
also supplied the

photograph.

No. I " was driven by Stephenson himself on
the opening day, and the actual locomotive is
still preserved on a pedestal at Banktop
Station, Darlington. These models at Pad-
dington (Figs. 2 and 3), which are all to a
scale of about thin. to tft., were built by
Mr. B. R. Hunt, of Johannesburg, who pre-
sented them as personal gift to the directors
of the Great Western Railway. Mr. Hunt
also made a set of model engine tools, which
are displayed alongside the larger models: an
original addition to the exhibit that must be
of novel interest to laymen, and is fascinating
for the engineer or modelmaker. Consider-
ing the expert workmanship and wonderful
finish on all the models, I was. not surprised
to learn later that Mr. Hunt spent twelve
years making them. They must be certainly
some of the finest models of that scale and
type in existence.

Model Boat in Perspex
An unusual addition to my varied collec-

tion of model news was sent me by Mr. R.
Williamson, of Lerwick, who has very
cleverly constructed a model boat in Perspex,
18in. long (Fig. 4). It is a model of a
Shetland fourareen, the Day Star, a fish-
ing boat in which Mr. Williamson himself
sailed as one of the crew, with his father as
" skipper." I understand these boats are no
longer in use, but that at one time they
used to be brought in on the north side of
the Victoria Pier at Lerwick, so that their
owners could sell their catches straight from
the boat. Day Star was registered in
1886, having cost £4 los. to build, including
the oars! (To -day, she would- cost some-
thing like ten times that figure.) Mr. Wil-
liamson has built his model in Perspex

Planks," each z/t6in. thick. The slit is
cellophane, and the halliards are made
from clear gut, but all the rest of the boat,

including the oars and the mast, which can
be unshipped, is of Perspex. Mr. William-
son is to be congratulated on an ingenious
piece of work, as Perspex is a material in
which you cannot cover up any mistakes,
however small.

A 3Ain. Guage "Pacific" Loco.
In the February issue of PRACTICAL

MECHANICS,1 promised readers I would pub-
lish some photographs of the L.N.E.R.
" Pacific " type, " Hielan Lassie," locomotive
that I had seen in course of construction
when visiting Mr. J. E. P. Hutchinson, of
Barnstaple. I have since received the photo-
graphs (Figs. 5 and 6) from Mr. Hutchinson,
who tells me that he has now had the engine
under steam and that she is extremely power-
ful. The following technical data may be of
interest to those who do not know the details

Fig. 2 (Left-half).-ilin. to tin. scale niodel of the King George V
locomotive. The m; del is complete with the bell that was presented
for the prototype when this locomotive visited America. (By courtesy

of British Railways.)

Fig. 3 (Right-half).-A model of Loconwtion IVO. I, built by George
Stephenson for the Stockton & Darlington Railway, and model of
the coach, " Experiment." The tools shown in the left-hand corner
of the picture form part of the express -engine equipment. (By courtesy

of British Railways.)
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of this " Hielan Lassie " locomotive, designed
by L.B.S.C., whose drawings have formed
the basis for many models of this locomotive.
It is an L.N.E.R. 4-6-2 type, built for 31in.
gauge. It has three cylinders, t 3/16in. bore
and tiin. stroke. The driving wheels are
5in. in diameter and the firebox is sin. by
din. The boiler is 28in
long by diin. diameter: it
is fitted with 16 in. flue
tubes and four 3/16in.
superheater tubes. The
boiler is also brazed
throughout and tested to
2oolb. per sq. in., having
a working pressure of
toolb. per sq. in.

Mr. Hutchinson also
sent me news of the
formation of the North
Devon Model Engineering
Society, of which Mr.
E. A. Bramwell, of 17,
Mill Street, Bideford, has
been elected secretary. By
this time the society will
be well -established. I
understand they were to
have held their first ex-
hibition at Easter, but at
the time of writing it is
too early for me to have
received any particulars
as to how successful this
proposed venture turned
out to be.
Scale Model Houses

Among the interesting
models on view at the Daily Mail Ideal
Home Exhibition, recently held at Olympia,
was a pair of model semi-detached houses
(Fig. 7) illustrating the type of dwellings that
are being erected by Messrs. O'Sullivan, Ltd.,
at St. Mary Cray, in Kent. The unusual
feature about the construction of these houses
is that they are built from concrete blocks and
sections cast on the site. The model, made by
Messrs. Bassett-Lowke, Ltd., of Northamp-
ton, is built to a scale of tin. to 'ft. and
stands on a platform measuring about
Oft. 6in. by 3ft. It shows a pair of houses,
one an exterior model and the other with
transparent walls of Perspex and well -lit
rooms, so that the whole of the fully -
furnished interior may be seen clearly. In
these days of a housing shortage, many visi-
tors to the exhibition must have gazed with
envious eyes on these compact, six -roomed
model dwellings, with their red -tiled roofs.
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On the ground flpor are the entrance hall,
kitchen, lounge and dining -room. Double
doors that may be thrown open if desired,
separate these two reception rooms. The
lounge has a grate for a coal fire and the
dining -room has an electric fire built into
one of the walls. The kitchen is fairly

Fig. 6.-Mr. J. E. P. Hutchinson's
" Hielan Lassie " in course of con-
struction, showing the boiler in position

on the finished chassis.

spacious, with
modern equip-
ment, including
an " Ideal " boil-
er, " Main " gas
cooker, a gas
copper and a cast
aluminium sink
and draining
board (Fig. 8).
There is also a
pantry and built-
in store cupboards
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of garden shed, coal store, and lavatory.
The model thus showed two very attrac-

tive residences and the method of construct-
ing the houses was of added interest for
those engaged in the building trade.
New Coventry in the News again

Of all the " blitzed " industrial cities in
this country, I think Coventry must have
suffered the most, and the City Authorities,
with the able guidance of their city architect,
Mr. D. E. Gibson, M.A., A.R.I.B.A.,
A.M.T.P.I., were also the first to produce
a comprehensive plan for re -building. The
entire scheme took shape in model form some
time ago and a commencement has now been
made on the new central roadworks, which
will be opened by H.R.H. Princess Elizabeth
on May 22nd. It is hoped to commence the
buildings as soon as the national position is
easier. Meanwhile, Mr. Gibson and his
committee of the city council have revised
the layout of the new Coventry shopping
centre and main pedestrian way, and a model
of this centre, made by Messrs. Bassett-
Lowke, Ltd., to a scale of 3/coin. to 'ft., has
recently been exhibited in Coventry.

The model measures approximately 9ft. by

and drawers. Fig. 5. Mr. J. E. P. Hutchinson busy on his lathe, making a small
Upstairs there are fitting for his locomotive.
two double -
bedded rooms, one single bedroom and separ-
ate bathroom and lavatory. All the bed-
rooms have electric fires and built-in ward-
robe cupboards. Outside the house, near the
kitchen door, are the outbuildings, consisting

Fig. 7 .-A pair of semi-detached model houses, showing the front of the houses, with one in section.
This gives a peep into two of the bedrooms, the lounge and the entrance -hall.

3ft. by 3ft. and viewed 'from the west it
shows, in fine and imaginative detail, a gay,
colourful prospect, with the famous cathedral
spire towering against a summer -blue sky
at the eastern end of a long avenue. At the
entrance nearest the spectator are two gentle
cascades, flowing over shallow steps to a
common, central pool, and flanked on either
side by two stone panels sculptured in low
relief.

The whole centre being reserved for pedes-
trians, the avenue is level and smoothly paved
except, of course, where gardens, bridges
or minor courtyards are introduced. The
even building line is broken at the far end
by two blocks of buildings, to be used mainly
as offices, or possibly as an hotel, which pro-
ject into the avenue on all floors except the
ground floor, the overhanging part being sup-
ported by pillars, leaving free passage for
shoppers on the ground level. Both these
buildings have flat roofs, intended for use
as sun parlours and cafés.

Shopping Centre
Between the decorative .cascade and these

massive buildings, there are shops on either
side of the avenue, occupying the first two
floors of the flanking buildings. Above the
shops are light, airy offices, and as the model
represents a summer scene, the window boxes
on every floor are gaily decked with flowers.
Behind these window boxes run galleries that
are wide enough to allow tending of the
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Fig. 8.-The garden side of the pair of model houses, the one in section
showing the kitchen, dining-rocm, bathroom, and the third bedroom. The

outbuildings can be seen on the left.

boxes and cleaning of the windows to be
carried out with ease. The ground floor
shopping aisles arc under cover and those
on the first floor are protected by a glass
verandah if on the southern side, and by
striped sunblinds on the northern side, which
will get most of the midday sun.

Busy mothers, intent on a shopping expe-
dition, can leave their young children (when
not at school or nursery), in the playground,
which is in a central position, within full
view of the shop parades. Beyond the chil-
dren's playground is a small, sunken garden,
which it is proposed to build around the
" levelling stone," which is already in posi-
tion in Coventry. Under this stone are
buried the amazing records of the Coventry
" blitz," for the benefit of future historians.

In the comparatively narrow strip of pav-
ing between the two large blocks of buildings
at the end of the avenue, is another small
square, showing a clever and intriguing
mosaic plan of medieval Coventry, which is
to be laid by the voluntary labour of
members of the Association of Building
Technicians and the local artists, during this
summer. Nearby a slender flagstaff has
just been erected, specially designed and pre-
sented to the city by Coventry Industries.
This is also shown in the model, topped by

a small, golden ele-
phant (one of the
symbols of the Coven-
try crest), which in
reality must shine
brightly on sunny
days, high . above the
thronging shoppers.

Beyond the flagstaff
lies a slightly raised,
formal garden with
flower beds and a

large stretch of smooth
lawn. In the centre,
supported on a pedes-
tal, is an equestrian
statue of Coventry's
traditional patroness,
" Lady Godiva "; his-
torial or legendry, the
pattern would not
have been complete
without this gracious
memorial.

T h e temporary
shops already in exist-
ence in Coventry,
erected as an emerg-
ency measure to house
those displaced by the
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reconstruction scheme, are seen at the far
side of the model, at right angles to the main
proposed centre. Behind them rises the
cathedral, blending the best of the old city
with the bold, brave hopes for the new
Coventry, which is now becoming reality.

For some years now, rigging blocks and
dead -eyes for model shipbuilders have not
been available, except in very limited quanti-
ties, and then hand -made. So ship modellers
will be pleased to hear the good news that
when I was in the London shop of Messrs.
Bassett-Lowke, Ltd. (112, High Holborn),
recently, I found they had Placed on the
market a series of rigging blocks and dead-
eyes for 4in., 3/ t6in., gin., and 1/ 16in. scales.
The smallest size, / t6in. scale, are in ivory
finish and the other sizes are all in brown.

Fig. 9.-A bird's-eye view of a model of the proposed new shopping -
centre and " pedestrians' sanctuary " of the new Coventry. The view
of the cathedral, which is cut off in the photograph, will give a very
pleasant effect to the vista when seen from the pavement in the main

courtyard.

Bristol Freighter Tours the Americas
"

BRISTOL " Freighter G-AGVC carried
the names of nearly 'TOO different

aerodromes on her fuselage when she came
in to land at Filton, Bristol, on Monday,
February 23rd, on her return from Canada.

The aircraft had been away for 18 months,
having left Bristol in August, 1946, for a
demonstration tour of Canada and the
'Americas. The tour lasted for five months
and in the course of it G-AGVC flew for 276
hours and covered 41,000 miles. After-
wards, she undertook a series of freighting
jobs in Canada and South America. The
return journey to Filton brought total distance
travelled to roo,000 miles, with total cumulative

flying time of exactly 638 hours 41 minutes.
The Freighter had flown in both extremes of
temperature, had carried all kinds of freight
-ranging from a damaged aeroplane to bags
of cement and had been used for a variety of
roles, including flying ambulance, airborne
" meat van," and military transport.

At the controls when the Freighter landed
was Capt. C. I. Hopkins, of British Aviation
Services, who brought the aircraft from
Toronto to Filton via Montreal, Goose Bay,
Gander, Keflavik (Iceland) and Blackbushe,
near London. For the Atlantic crossing the
machine carried extra fuel tanks in her hold.
This enabled the aircraft to complete the

crossing in two legs-Gander to Iceland and
Iceland to Blackbushe. Flying time for these
journeys was It and 8 hours respectively.

When G-AGVC ended her demonstration
tour at Toronto early in January last year .she
undertook the task of flying supplies and
machinery to a new mining outpost in
Northern Quebec. Here her airstrip was
the frozen surface of Knob Lake and it was
at this stage that she met with a mishap while
taxi-ing on thawing ice, and was in danger of
being lost when the surface threatened to
break up following an unexpected rise in
temperature. A new undercarriage leg was
immediately flown from England, however,
and fitted in time to permit the Freighter to
take off safely.

From Quebec, G-AGVC went to Venezuela
and for two months flew meat from inland
killing stations to the coast.



May, 1948 NEWNES PRACTICAL MECHANICS 275

Trade Notes
Blocks and Dead -eyes for Ship Modellers

WELL -FINISHED blocks and dead -eyes
for ship model builders have always

been difficult and expensive items to manu-
facture. In pre-war days these were almost
entirely hand -made in boxwood, and were
thus both costly and not always uniform in
size and proportions.

Messrs. Bassett-Lowke, Ltd., St. Andrew's
Street, Northampton, have now placed bn the
market a range of rigging blocks, both single
and double, and dead -eyes in various sizes.
This range will supply the demand of the
builder of small models, particularly clipper
ships. The rigging blocks and 3!,,in.
diameter dead -eyes are available in white,
since these are largely used for the rigging of
bone and ivory models, but the larger sizes
from in., to tin. are supplied in brown.
Prices for the rigging blocks range from
2S. 6d. to 4s. per dozen.

These fittings are well proportioned and
finished in a style that will appeal to the most
fastidious model ship builder.

K.L.G. Miniature Plugs
TN the middle of last year, K.L.G. announced
.1. the introduction of miniature sparking
plugs for model engines. They are now in
full production with these and have added to

The K.L.G." Mini" plug for miniature engines
(bottom left) compared with a latchkey and a

gas engine plug.

their list an even smaller plug, the height of
which is a mere three-quarters of an inch.

In every detail these -small plugs are
precision engineered miniatures of the
famous K.L.G. plugs. Their weight, size and
thread dimensions show us that they have
been designed expressly for the small petrol
engines which have become so popular in
model aircraft, boats and cars.

Some idea of the size of these K.L.G.
Mini plugs, as they are called, can be gained

from the illustration, which shows one of these
plugs compared with a gas engine plug and a
latchkey.

Enthusiastic reports on the performance of
these plugs have been received from many
users and it is obvious that this new K.L.G.
development is of great interest to model
engineers. The K.L.G. improvements that
were developed for the gruelling conditions
of wartime flying have been incorporated in
the K.L.G. Mini. It has " Corundite "
insulation-hard as rubies and dielectrically
perfect. It has the K.L.G. vitrified seal to
guarantee permanent gas -tightness the whole
length of the insulator.

Mini plugs are available with either
lin. (32 t.p.i.) or (24 t.p.i.) thread
diameters and thread reaches of 5/32in. and
7/32in. respectively. Weights are .13 oz. for
the lin. and .27 oz. for the bin. model. Price,
5s. each. Further details are obtainable from
K.L.G. Sparking Plugs, Ltd.

New Bleaching Agent
ANEW bleach, known as Blanchit, and

suitable for use on solid wood and
veneered panels, has been Placed on the market
by Wm. Mallinson and Sons, Ltd., 130,
Hackney Road, London, E.2. It is extremely
simple and effective in use, and after the
process is completed according to directions
furnished with the material, the wood surface
is ready for application of any usual finishing
materials ; that is, the wood may be finally
sanded and finished with varnish, shellac,
lacquer, or any other polish. There is no
chemical reaction, as the activity of the
chemicals used is neutralised when the
material is applied as directed.

There are, of course, one or two woods
the colour of which is almost unaffected by
Blanchit, notably macassar ebony, rosewood
and padouk ; but most woods, particularly
walnut, mahogany, etc., react very readily to
this product. The degree of bleaching can
be easily controlled and arrested at any
desired stage, and extreme effects can be
obtained by a second or third application,
which in some woods results in an almost
bone -white colour. In many woods, Blanchit
will materially lessen the natural streaks and
stains, which normally have to be cut away,
and wood once treated with Blanchit will
never revert to its original colour-the effect
is quite permanent.

The Aeromatic Soldering Torch
AMEDIUM -WEIGHT general-puipose

gas torch for soldering and light brazing
work is now marketed by Primon Engineering
Co., Ltd., 270, Old Brompton Road, London,
S.W.5. Approved and used by important
industries and gas companies throughout the
country, the torch gives a high performance
on low-pressure town's gas. With this handy
appliance no adjustments, and no compressor
or air line are necessary. The accompanying
illustration shows how easily the torch is
handled, the overall length (excluding gas
cock) being 6in., and the height 7tin.
Maximum gas consumption at 3in. W.G. is
fob cu. ft. per hour. The price is ;Et 17s. 6d.
complete with gas cock, but without flexible
tube.

Smiths Braille Pocket and Wrist Watches
AMONG the community to -day move a

section of people unable to take
advantage of the visual beauty of life every
consideration should be shown by the more
fortunate to' this group of people who,
through no desire of their own, have to make
their way in a world of total darkness which

to the ordinary and unafflicted human being
would prove positively terrifying.

There are, of course, many aids and guides
to make life happier. Special books have been
prepared to help .pass the odd hours type-
writers have been built ; there is the radio
with a great variety to please all.

With all these considerations in mind,
Smiths English Clocks, the world-famous
manufacturers of " Sectric " clocks, wrist and
pocket watches, announce their new departure
in the horological field in the production of
a Braille pocket watch, to be followed shortly
by the Braille wrist watch, both specially
designed to meet the urgent demands of these
folk, who, unable to read the time, must rely
on their delicate touch for the time of day.

This Braille watch is being modelled on the
style of a full Hunter. It is a t9-ligne,
15 -jewelled lever movement in a chrome case.
There is, of course, no glass, and the numerals

The Aeromatic
general purpose
soldering and
brazing torch.

and hands are specially raised, also the
motionwork gearing has been reinforced 'so
that there is no likelihood of the hands being
moved during the process of telling the time
by touch.
Plessey Centrifugal Switches

THE wide and growing popularity of the
small single-phase motor, particularly in

the fractional horsepower class, has called
for a simple,,yet reliable, means of self-start-
ing. A range of centrifugal switches has
therefore been developed by the Plessey
Company, Ltd., of Ilford, suitable for 2-, 4 -
or 6 -pole, 50 -cycle motors up to a h.p.

The switches are available in two sizes,
large and small, the small one being suit-
able for motors up to 2 h.p., :lin. dia. shaft
and the large for motors up to f.1 h.p. and

1/ t6in. dia., shaft.
Each switch consists of two parts, one

being mounted on the rotor and the other
on the stator end shield. When the motor
attains some 72-82 per cent. of synchronous
speed the rotor, portion expands radially and,
by engaging with the outer tongue of the
stator portion, opens the switch and discon-
nects the motor -starting winding. When the
motor is switched off and slows down the
contraction of the rotor resets the switch for
the next start.

These switches are now in production and
are described in an illustrated brochure just
published.
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QUERIESodva
ENQUIRIES
A stamped addressed envelope, three penny
stamps, and the query coupon from the current
issue, which appears on page 64 (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, Londoh, W.C.2.

Infra -red Lamps
T SHALL be glad if you would give' me some
A information on the following queries :

Are the ceramic formers used in infra -red
lamps ordinary electrical porcelain, and is the
wire used for the element nickel chrome and/or
nickel chrome iron ?

Some of the elements I have seen are of the
open type, whilst on others the spiral has been
embedded in some form of cement, which is then
painted different colours. The colour in some
cases indicating the specific wavelength. Where
could I obtain the cement and heat resisting paint
and does the wavelength vary in proportion to
the watts loading ?

Are there any publications dealing with this
subject ?-G. F. Merchant (Leicester).
THE formers used in the lamps you name are, for the

most part, ordinary electrical porcelain ones, but
sometimes steatite formers are used. The wire is, of
course, an ordinary resistance wire, usually of nickel -
chromium -iron alloy.

The cement to which you refer is of secret com-
position so far as its actual formula or make-up is
concerned, and it is certainly not a commercially -
obtainable product. It is usually coloured by admixture
of some suitable earth colour, such as red oxide, rose -
pink, Venetian red, etc. The cement has a basis of
china, clay or fireclay. It is usually bound by hydraulic
compression -(t§ tons per sq. in.) with or without
admixture of a binder such as sodium silicate, and a
little asbestos powder. It is very difficult to make these
cements oneself, but, owing to the recent commercialisa-
tion of ethyl silicate, it is now becoming possible to
prepare a heat -resisting cement by making a paste of
china clay and an alcoholic solution of ethyl silicate
which has been very slightly acidified. This sets hard
in 24 hotirs and will resist heat.
4J,Ethyl silicate is fairly expensive stuff yet, bti it is
obtainable from Messrs. Albright and Wilson, Ltd.,
49, Park Lane, London, W.I.

An essentially heat -resisting paint can be made by
mixing any earth colour (stable to heat) with the above -
mentioned acidified alcoholic solution of ethyl silicate.
Messrs. Albright and Wilson issue a booklet dealing
with this product, and you might be able to persuade
them to let you have a copy.

Wavelength is not just a question of watts. It is
governed directly by temperature. The higher the
temperature of the heating element, the higher the
radiated wavelength. The watt is, of course, a unit
of electrical power, and, other factors being equal, the
more power you impart to a heating circuit the greater
will be its generated heat, and, therefore, the higher
its radiated wavelength. This, indeed, is usually the
case.
,There are no publications dealing with the making

of infra -red electrical formers. The books on infra -red
work usually treat mainly of its photographic aspects,
as, for example, W. Clark : " Photography by Infra-
red " (Chapman and Hall, 1939). There are, we think,
"one or two American books dealing with other aspects
Of infra -red work, and particulars of these you should
be able to obtain through any good firm of foreign
booksellers, such as Messrs. Ed. Bryce, Ltd., 54,
Lothian Street, Edinburgh.

`,`Fumed" Oak : " Limed" Oak
COULD you please inform me of the method

which I can employ to fume oak ? Also,
can you tell me how to obtain the finish which
I believe is called limed oak ? What I desire to
obtain is a green finish with a white grain. -
N. J. Leggett (Gillingham).
OAK is " fumed " by exposing it to the vapours of

4, strong ammonia solution. It is a difficult process
,to adopt with big areas of timber, for which reason
'.tke

process is seldom attempted. But for small
articles, you can suspend them in a closed 'container
:osver ammonia liquor for a week or more, the box being
put in a warm' place. Larger timbers can be similarly
treated by constantly wiping over the wood a rag
"charged with strong ammonia. The resultant action
is a rather characteristic darkening of the wood which
is caused by a chemical action of the ammonia on some
of the wood constituents. It is mostly noticeable
in the case of oak, but may be observed in the case of
other timbers. All the " fumed " oak of the present
day is, of course, artificially obtained by staining
methods.
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In the case of " limed " oak, whiting is made into a
paste with glue water and it is then forcibly rubbed
into the open grain of the wood. The mateval which
remains on the surface is quickly wiped away with a
damp pad, or with a cloth -covered blade, and, after
drying, the wood is lightly varnished or clear -lacquered
over. The " pores " of the wood are thus filled with..
whiting, the surface of the wood being left its natural
colour.

'In place of whiting, any other mineral colour can be
used.

To get a green finish with a white grain on your oak,
lightly stain the wood with a spirit -soluble green dye
(i.e., a dye dissolved in methylated spirit). Then
apply whiting to the grain in the manner above described,
giving, finally, a thin, clear surface -lacquering to the
woodwork.

Limed and other " fancy " woods do not " wear "
well. With use, they become dirty. The wood gets
an unpleasant shiny surface and the grain filler tends
to yellow.
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applying same ?-T. A. C. Michael (Aberdeen).
DISSOLVE shellac in methylated spirit to give a

paint -like solution. Strain this through cloth.
Then dissolve in it a small amount of Bismarck Brown
and Antique Brown, or, alternatively, " Walnut
Stain," until you have got the correct colour and shade.
These spirit stains can be obtained froth your nearest
paint and colour shop.

The polish is applied to the wood surface with a soft
cloth. It is allowed to dry on. If the colour is not
quite right, it is adjusted with more dye which is added
to the shellac solution. The wood surface is now
sandpapered to give a matt appearance. Another coat
'Of polish is put on, this, after drying, being similarly
sandpapered. This operation can be repeated half a
dozen times. Finally, the last coat of polish is put on
very carefully, rubbing with a circular motion and using
the' minimum amount of polish medium.

If you cannot obtain materials locally, you will, no
doubt, be able to purchase them from Messrs. James
Beard, Ltd., /6, Great Ancoats Street, Manchester,

Quick -setting Cement : Shellac this firm marketing ready-made stains and polishes of
all types for woodworking.

Manufacture
(i) I am requiring a liquid cement that on

1./ exposure to the air will set instantaneously.
I may have to use this in very large quantities
so I require the ingredients to be as cheap as
possible.

The chief qualities that I am looking for are
instantaneous setting on exposure to the air,
cheapness of the ingredients, hardness when set.
Would shellac form a cheap base, or some
resinous materials ?

(2) Could you kindly give me the manufacturing
process of shellac, also its chemical formula ?-
C. Tattershall Dodd (Gt. Yarmouth).

\ The quickest -setting cement is collodion. ThisI) is made by dissolving nitro -cotton in a mixture
of about equal volumes of alcohol and ether. It sets
in about to seconds. It can be purchased from any
dealer in chemicals, as, for instance, Messrs. Griffin
and Tatlock, Ltd., Kerrible Street, Kingsway, London,
W.C.2, or Messrs. Vicsons and Co., 148, Pinner Road,
Harrow, Middlesex. There is no rapid -setting cement
containing shellac.

(2) Shellac is a resinous exudation of a tropical insect,
the Coccus laccae. It is found on various trees in
Bengal and Sumatra. The leaves are removed, gently
heated and the molten shellac is roughly separated
by straining from the leaves. The hardened drops
thus formed are known as " seed lac." The material
is then further purified either by exposure to moist air
and sunlight or by treatment with chlorine, after which
it is broken up into thin flakes, in which form it is
known as " shell lac," or, more commonly, shellac.
It contains from 68 to 78 per cent. of a resin, some
natural wax, a red dye and a quantity of insoluble
matter. Since it is by no means a pure substance, it
does not possess any chemical formula. The chemistry
of shellac is, indeed, not very advanced.

Barbola Paste
COULD you please supply me with a recipe for

barbola paste, as it is very difficult to obtain
at the present time ?-R. H. Davy (Plymouth).

"A SUITABLE barbola paste for ornamental work
can be made as follows :

Oil varnish .. oz.
Boiled linseed oil .. k oz.

Whiting sufficient quantity.
Dissolve the glue in water to a consistency of thin
treacle. Add the varnish and the linseed oil. Sieve
the whiting and add it to the mixture until the product
forms a thin paste.

Test the product by placing a small amount of it on
a flat, smooth surface. If it spreads, add more whiting.

Finally, pour the mixture into a jar which can be well
sealed.

This paste can be used for modelling, or, thinned out,
for painting on to a surface.

Walnut Finish French Polish
WOULD you please give me a formula for a

walnut finish French polish .with a hard
glossy surface, and also an effective method of

THE P.M. LIST OF BLUEPRINTS

Cement for Alabaster
I SHALL be obliged if you will advise me of a
A suitable adhesive for alabaster. I have
tried several brands of glue but without success ;
the parts to be repaired belong to an antique
French shelf clock. -B. C. Poole (Rushden).
PLASTER of oasis is often used for cementing

alabaster and marble, but only in places where the
joints would not be seen, since it is not a strong cement.
A good, invisible cement can be made by dissolving
part of cooking gelatine in 3 parts of water (hot). This
solution sets to a jelly when cold, hence it must be
used hot. Spread it on both surfaces and bring them
together under some pressure for two or three hours.

You can also use a casein glue for this purpose.
A well-known one is " Casco " casein glue, which is
manufactured by Messrs. Leicester, Lovell and Co.,
Ltd., Ebley Mills, Stroud, Glos. A casein glue is,
to all reasonable intents and purposes, waterproof. -

Flat -white Quick -drying Paint
T AM interested in making or obtaining a small

quantity of white paint of a cellulose or other
quick -drying type, which will be suitable for the
dials of electrical measuring instruments.

I have tried some forms of white paint but have
been unable to obtain a paint which has a flat
finish and is absorbent to Indian ink. This appears
to be essential to obtain good figuring and
calibration marks.

Will you inform me where I can obtain
a paint suitable for this purpose and the best
method of applying same ?-H. K. Winwood
(Hillingdon).
FOR cellulose paints and enamels of all types your

best source of supply will be Messrs. Nobles and
Hoare, Ltd., 3, Cromwell Road, London, S.E.t, who
are specialists in these products. At the same time,
if you obtain any good cellulose white enamel and thin
it down with a cellulose thinner the enamel will dry
" flat." You can use as a thinner ordinary acetone.
This will give the paint a rapid drying rate.

All such paints are best sprayed, since, by this means,
brush markings are obviated and, using a quick -drying
paint of the above nature, a very finely " toothed "
and " flat " surface can be obtained.

We note that you stipulate the use of a cellulose paint
for your purpose, but there are quite a number of
ordinary flat -white oil paints which should give equally
good results.

Fly Ash
CAN you give me any information on the above

substance ? I believe it is used in some
manner in the foundry. I would appreciate it
very much if you could give me its composition
and its method of application, or uses. -T. B.
Roach (Pretoria, S. Africa.).

FLY ASH "is the fine, wind-borne dust of electrical
power stations and other industrial boiler

installations which often in an unguarded moment
and when the wind is in the right direction, obtains
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":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. 5s.
F. J. CAMM'S FLASH STEAM PLANT. New Series. No. 5. 5s.
" PRACTICAL MECHANICS " SYNCHRONOUS ELECTRIC CLOCK. New Series. No. 6. 5s.

" PRACTICAL MECHANICS " £20 CAR SUPER -DURATION BIPLANE*
(Designed by F. I. CAMM), Full-size blueprint, 2s.

10s. 6d. per set of four sheets. The 1-c.c. TWO-STROKE PETROL ENGINE*
" PRACTICAL MECHANICS " MASTER CoMplete set, 7s. 6d.

BATTERY CLOCK' STREAMLINED WAKEFIELD
Blueprints (2 sheets), 3s. 6d. MONOPLANE -3s. 6,1:

= - - " PRACTICAL MECHANICS " OUTBOARD LIGHTWEIGHT MODEL MONOPLANE
SPEEDBOAT Full-size, blueprint, 3s. 6d.

.i.-.. 10s. 6d. per set of three sheets. P.M. TRAILER CARAVAN*

.F.. A MODEL AUTOGIRO* Complete set, 10s. 6d.
F..-- Full-size blueprint, 2s. P.M. BATTERY SLAVE CLOCK* 2s.=

The above blueprints are obtainable, post free, from Messrs. George Newnes, Ltd.,' Tower House,
Southampton Street, Strand, W.C.2.

An * denotes constructional details are available, free, with the blueprint.
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painful lodgment in one's eye. It is, in fact, the lightest
of the ash from boiler installations and it is obtained
in quantity from dust collectors and from the various
forms of precipitators, electrostatic or otherwise, which
are frequently used in conjunction with these industrial
installations. In composition, it is merely coal ash
plus a little unburnt coal and some free carbon, all of
these ingredients being of extremely fine particle size.

In view of its inertness and its small particle size it
has been used as a " packing " material lb: moulding
sands in order to increase the compacting powers of the
latter. Its use has also been suggested as a mild abrasive
in metal polishes and other similar preparations. It
has, however, no advantage over the purer abrasives such
as fine silica, and we do not think that its usage as a
moulding sand ingredient is very widespread. However,
if you so desire, you can use it for this latter purpose
to the extent of one third of the fly ash mixed with
two thirds of moulding sand.

Bleaching Mahogany
T SHALL be grateful if you can let me have a list

of the ingredients for bleaching mahogany,
and details of the procedure for carrying out the
process. Are the ingredients the 'same as for
bleaching oak 3-J. Rice (Boscombe).

GENERALLY speaking, mahogany can be bleached
by similar methods to those used in the bleach-

ing of oak. In many instances, however, the degree of
bleaching may be milder in the case of mahogany than
it is with oak, since the colouration of mahogany is
less resistant to bleaching effects.

A surface treatment of the wood with a solution of
one part caustic soda dissolved in three parts of water
effects a mild bleach, but tends to soften the wood
unduly. A better and a stronger bleach is chloride of
lime. Make this into a paste with water. Spread it
on the wood surface. Then brush over a dilute solution
of hydrochloric or acetic acid (better the litter) of
strength, say, one part in four of water. Chlorine gas
will be evolved and the wood will undergo bleaching,
particularly if the operation is carried out in sunlight
and repeated two or three times.

Another type of bleach consists in staining the wood
with a permanggnate solution, and then by washing over
the stained surface a solution of sodium sulphite (not
sulphate), acidified with a few drops of hydrochloric
acid. The permanganate stain will be entirely removed
and the wood lightened at the same time.

AfterN11 these bleaching processes, the wood must be
thoroughly well washed in plenty of cold water and
then allowed to dry naturally and without heat.

If one bleaching action is not sufficient, it can be
repeated.

Illuminating M icroscope Object
T HAVE a microscope the high magnification
A lens of which is only 1/32in. (approx.), above
the object when focussed and my difficulty is put-
ting top light on the object. Could you please
give me any information on how to construct a
light source that will give me a small concentrated
beam of light ?-D. G. Fowle (Plymouth).
YOU appear to be using what is known as an " oil -

emersion " object. In this instance, you should
place one drop of thickened cedarwood oil between
the front lens of the objective and the coverglass of the
slide. This drop of clear oil will gather additional
light and will thus enable the objective to function
properly. ,

Cedarwood oil for this purpose may be obtained from
Messrs. Flatters and Garnet, Ltd., Oxford Road,
Manchester, 53.

On the other hand, if you are not using an oil -
emersion objective, it is possible that you are endeav-
ouring to observe an opaque object, that is, an object
through which light cannot be transmitted. In this
instance, you require a " vertical illuminator," which
consists of either a mirror or a prism device which is
fitted to the nosepiece of the microscope (above the
objective) and which directs light downwards on to the
opaque object. These instruments have to be very
accurately made. They are consequently expensive,
but you will, no doubt, be able to obtain one from
Messrs. Flatters and Garnet, Ltd., address as above.

As a rough (but ofLn quite effective) means of illumi-
nating an opaque object on the slide, you can use an
ordinary bull's-eye lens and by means of this throw a
spot of bright light obliquely on to theobjcct on the slide.
This will not give the full illumination which you require
but it will brighten the object considerably.

White Modelling Clay
COULD you please inform me as to the com-

position of a modelling clay suitable for
making small statuettes which w'11 dry pure white,
and can be baked in an ordinary domestic oven
to sufficient hardness to stand up to ordinary use.
-D. Plumb (Mansfield).
FOR pure white modelling clay, you will have to

use china clay, with or without admixture of
titanium white to increase its whiteness. Mix the
material with sodium silicate solution (waterglass),
mould as required, and then heat in 1. hot oven. Please
note, however, that none of these clays will "stand
up to ordinary use." Statuettes, etc., are all made either
on a plaster of paris or on a magnesite or similar basis,
in which a definite chemical action with the creation of
a new material comes into play. For such purposes,
you can use plaster of paris, white cement, both slaked
with water Alternatively, you can use ground calcined
magnesite, this being slaked with a solution consisting
of 40 parts of magnesium chloride dissolved in 6o parts
of water. This takes two day to set, but it give.: very
hard, sham ,iastings.

Medicinal Paraffin
COULD you please let me know how " Medicinal

Paraffin " is made 3 Also, are there any
textbooks dealing with the subject 3-Robert
Bunting (Rochdale).

MEDICINAL paraffin is nothing more than a
special fraction of petroleum distillate which has

been very carefully purified With acid and alkali and
which, after careful washing, has been redistilled
until it is water -white in colour. From the final
distillation, only the fraction or portion of the distillate
having a given viscosity (at a given temperature) is
collected.

Chemically, the medicinal paraffin is a complex
mixture of the higher paraffin oils in a state of high
purity. The mixture is chemically inert, this being a
particular reason why it is used medicinally.

" Liquid paraffin ' is only produced by a small
number of firms. There is no textbook specifically
dealing with its manufacture, but you will find mention
of it in the many textbooks on petroleum which are
to be found in the Manchester Reference Library.
Refer to it, also, in the current issue of the Pharmaceutical
Codex, which is to be seen in most large reference
libraries.

Reflux Condenser
CAN you please

advise me of the
constructional details
of a reflux condenser
suitable for affixing
to a laboratory still?
-j. Mann (London,
N.W.).
A LABORATORY
L-1 reflux condenser is
readily fitted up merely
by securing an ordinary
Liebig's condenser
vertically over the flask
or other vessel in which
the liquid is being
hewed. The hot
vapours ascend the
inner tube of the
vertical condenser, and,
being condensed by the
cold walls of the latter,
they drop back into the
flask.

The same device can
be constructed in metal,
but it is very (seldom
used in this.guise. The
all -glass Liebig con-
denser can be'purchased
from any firm of
laboratory equipment
dealers, as, for example,
Messrs W. and J.
George and Becker,
Ltd., 17-29, Hatton
Wall, E.C.r, or Messrs.
Vicsons and Co , 148, A
Pinner Read, Harrow,
Middx.

Rubber
Band

Glass
- Water

Jacket

Water

Rubber
Band

laboratory reflux con-
denser. (3. Mann)

Cooling Container for Food
T AM desirous of constructing a cooling con-

tainer in which to keep perishable foodstuffs
in the summer months.

The type I have in mind operates, I believe,
on the evaporation principle, apparently having
sides and back of porous material, the lower
portion of which rests in a tray of water.

Any advice you could offer as to precise nature
of the porous material, etc., would be appreciated.
-W. Sayers (London, E.).

WHEN a liquid evaporates, it pefforms work in
changing its physical condition from liquid to

vapour, and this work is performed at the expenditure
of heat energy. Consequently, when a liquid evaporates
it extracts heat from its surroundings, and the quicker
the evaporation rate,. the more is the heat which is
utilised. Hence, the cooler the -urroundings become.

On this principle, if you construct a light wooden
frame and cover it with a double or triple layer of cloth
which is kept perpetually moist, any foodstuffs which
are placed within the enclosure thus formed will have
their temperature lowered.

You can also use a porous (unglazed) pot if you can get
it at the present time ! In fact, anything of a porous,
water -holding nature can be utilised for the purpose
quite successfully. Asbestos sheet can be used ; so,
too, can various woollen, felt, hair, glasswool and other
fabrics. Even clean, plaited straw has been used for the
same purpose.

Fabric Bleaching Solutions
T UNDERSTAND that the fabric bleaching
I. solutions so widely sold, are prepared by
passing an electric current through common
salt solution. If this is so could you please give
me particulars.-K. G. Foott (Brentwood).

ALARGE number of bleach liquors, industrial and
commercial alike, consist of stabilised solutions of

sodium hypochlorite, this liquor having a very high
bleaching power.

On a small scale it is difficult to produce sodium
hypochlorite solutions, but on an industrial scale, such
solutions are produced by the continuous action of many

different .ypes of electrolytic plant. In general, a
nicalelectrolyt c h apparatus sists of
aatteyoices having graite

sandtatless
steel cathodes. The solution of sodium chloride
(" brine ") is allowed to circulate around the cells at a
constant rate and at a constant temperature, the solution
being of a constant strength. By a complex series of
reactions, sodium hypochlorite, NaClO, is formed in
the solution, which latter, is, at a certain stage withdrawn
from the cells. Such solutions always contain a
certain amount of sodium chloride in addition to sodium
hypochlorite in order to stabilise them and to prevent
the decomposition of sodium hypochlorite, which,
otherwise, would rapidly " lose strength."

Synthetic Rubber Moulds
T UNDERSTAND that a flexibile mould for
A casting plaster objects can be made from
synthetic rubber and gelatine. Can you please
give me the formula and the methods used in
making such moulds ?

I should be glad, too, if you would let me know
the best colouring materials and a source of supply
of suitable plaster or other casting materials.
-A. Stanley (Leicester).
CYNTHETIC rubber and gelatine are not mutually
s3 miscible. They are entirely different in nature
and they tend to resist each other. We feel, therefore,
that you have been misinformed in the matter of moulds
having been made from these two materials only.

The moulds may, of course, be made by running a
synthetic rubber material, such as the I.C.I. Neoprene
plastic polymer " into plaster moulds ; or they may be
made by dissolving gelatine in an equal amount of
water.

For plaster objects, the best colouring materials are
the ordinary mineral and oxide colours, such as red iron
oxide, green chromium oxide, yellow cadmium sulphide,
ultramarine, zinc white, carbon black, etc. All of these
are to be obtained from any paint stores.

Plaster of paris and related plasters are obtainable
from : Messrs. Cafferata apd Co., Ltd., Beacon Hill,
Newark -on -Trent, Notts., and Messrs. Thomas
McGhie and Sons, Ltd. 6o5, Tower Building, Liverpool.

Wax for Artificial Flowers
T WOULD be much obliged if you could tell me

the type of wax used in the manufacture
of artificial flowers. Also, if the wax is not
obtainable in various colours, how to colour the
same -R. F. Butler (Ilford).
A MIXTURE of beeswax, 2 parts, and paraffin wax

or ceresin, I part, is quite suitable for making
artificial flowers. Even simpler is to use pure ceresin
wax, which is dead white in colour. These waxes
may be stiffened up by melting a little pale resin into
them.

They are dyed various colours by adding a small
amount of a wax -soluble dye into them when they are
in the Molten condition. These wax -soluble dyes can
be obtained in large quantities from the various branches
of I.C.I., Ltd. In smaller amounts, they are obtainable
from one or other of the many firms of chemical suppliers
and laboratory furnishers, such as Messrs. Griffin
and Tatlock, Ltd., Kemble Street, Kingsway, London,
W.C.2, or Messrs. Vicsons and Co., 148 Pinner Road,
Harrow, Middlesex.

Marking Powder: Sandblasting
T SHALL be very pleased if you will inform

me:
(I) What is red marking powder" as used

by engineer:- to make scriber marks show up on
a smooth metal surface ? What other uses has
this powder got ?

(2) How can I write my name in small letters
on plate glass, similar to the way that brewers
have their name on tumblers ?-L. W. Halsall
(Liverpool).

(4\ Most of the red marking powders to which you-
) refer consist of red oxide mixed with china clay.

About equal quantities of these ingredients are used.
Sometimes, stearic acid is dyed with a wax -soluble
dye, after which it is powdered and used to rub on the
machine components. This partic afar type of
" powder" has great clinging powers.

(a) Inscriptions of glass tumblers and similar articles
are usually sandblasted on to the glass. The glass
article is covered with a metal stencil and a spray of
fine, hard sand is directed against the stencil, resulting
in the marking of the glass.

Alternatively, glass can be marked in this manner
by coating it with a layer of soft wax (such as a mixture
of paraffin and beeswax) and then by scribing the wax
layer with the requisite characters. The wax stencil
thus formed is then exposed to the vapour pf hydro-
fluoric acid which is given off when fluorspar is heated
with strong sulphuric acid. The whole process is,
however, dangerous, since hydrofluoric acid is very
highly corrosive. Moreover, it is not as reliable as the
more usual sandblasting process.

GEARS AND GEAR -
CUTTING

Edited by F. f. Camm.
Price 6s. from all Booksellers or 6s. 6d. by
post from George Newnes, Ltd. (Book
Dept.), Tower House, Southampton Street,

London, W C.?.
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GALPINS
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 (AUTO
WOUND). Voltage Changers tapped
10, 20, 25, 90, 130, 150, 190, 210 and 230
volts, all at 1,000 watts, a combination of
34 voltage; can be obtained from this
Transformer, new ex -Govt. stock, £51101 -
each, carriage 51-. Mains Booster Trans-
former, tapped 0, 6, 10, 19, 175, 200, 220,
225, 240, and 250 volts at 1,500 watts (new
ex -Govt.). £5151- each, carriage 51-. Another,
200 volts input, 240 volts output at 2,500
watts, £71101-, carriage 716. Another, 2
to I ratio, 110 volts input, 220 volts out-
put, or vice versa, at 4,000 watts, E121101-,
carriage 101-. Another, 230 volts input
tapped output 40, 41, 42, 44, 46, 47, 49,
and 52 volts at 100 amps., £15 each, carriage
101-. The latter two are double wound.
Another, auto wound, tapped 0, 110,
150, 190 and 230 volts at 1,500 watts,
£61101- each, carriage 5/-. Ditto, 2,003 watts,
E7151-, carriage 51-.
EX -GOVT. (G.E.C.) ELECTRIC FANS,
12 volts ACIDC laminated field, complete
with Sin. impellor. New boxed, 201- each,
11- post. Transformer to suit 230 volts
input 10116 volts at 4 amps. output. 3216
each.
EX -GOVT. (NEW) MAINS TRANS-
FORMERS, 2001250 volts 50 cys. I ph.
input 525101525 volts 150 Mlamps. 6.3 v.
5 a., 5 v. 3 a. output standard rating, 351-,
post 21-. Mains Smoothing Chokes, 10
Hy. 150 Mlamps. 180 ohms D.C. Resistance,
816 each. Ditto, 100 Mlamps., 516 each,
post 9d.
EX-R.A.F. MICROPHONE TESTERS
(new), These consist of a FERRANTI 0
to 450 Microamp 211,in. scale meter shunted
to I MIA incorporated Westinghouse
Rectifier, the whole encased in polished
teak case calibrated at present 0 to 10

volts, 3216 each.
SPECIAL OFFER METERS, ALL NEW
BOXED. Moving Coil First -Grade Instru-
ments, 0 to 20 volts, 101- each, or 3 for
251- ; 0 to 40 volts, 1216 each ; 0 to 10

amps., 151- each ; all tin. scale. 0 to 20
volts A.G. calibrated SO cys., 251- each:
EX-R.A.F. IFF UNITS. As new, these
units contain 10 valves S.P. 41s, Ef 50s,
EA 50s, etc., also approx. 100 resistances
and condensers, also complete with motor
generator, 12 or 24 volts input, 450 volts
ac 50 Mlamps. output. To clear, 24 -volt
type, 351- ; 12 -volt type, 4216, carriage
316.
EX-R.A.F. RF UNITS (new), packed,
containing 6 valves, all 6.3 heaters, including
grounded grid triode, also a miniature
24 -volt motor (universal) and approx.
80 resistances and condensers, all mounted
on silver -placed chassis, to clear, 451 -
each, carriage paid.
MAINS TRANSFORMERS (NEW).
Input 2001250 .volts 50 cys. I ph. output
350101350 volt, at 180 Mlamps. 4 v. 4 a.
C.T. 6.3 v. 4 a. C.T. 5 v. 3 a., 3716 each,
post 116 ditto, 500101500 v. ISO Mlamps.
4 v, 4 a. C.T. 6.3 v. 4 a. C.T. 5 v. 3 a., 4716
each, post 116 ; another, tapped 6, 12 and
24 volts at 10112 amps.: 451- each, post
116. Auto wound Voltage Charger Trans-
formers. tapped 0, 110, 200, 220 and 240
volts 250 watts, 451- ; 350 watts, 551- ;

500 watts, 701- each, carriage 116. (Please
note, these Transformers can be delivered
10 days from receipt of order.)
MAINS VARIABLE RESISTANCES
(New ex -Govt. Stock) Slider type 14 ohms
carry 1 to 4 amps., graduated, useful as
dimmers, etc.. 25/- each, post II-. Another,
0.4 ohm, carry 25 amps., 2216 each, post
116. Ditto 450 ohms 0.7 amps., 2716 each,
Ditto, 5.7 ohms 8 amps., 2716. Ditto.
4,000 ohms 0.25 amps., 3216 each. Ditto,
60 ohms It amps., 251-.
EX -GOVT. (G.P.O. pattern) HAND-
SETS combined Microphone, Earphone,
black bakelite (new), 1016 each. Cell
testing Voltmeters, 3-0-3 volts moving coil
(new). 251- each.
ELECTRIC LIGHT CHECK METERS
(for garages, sub -letting. etc.), 2001250
volts 50 cys. I phase, 20 amp. load, 251 -
each, post 21-. Ditto, II- slot type, 4216
each, post 21-. Ditto, 21, amp. It- slots,
301- each, post 216. All -fully guaranteed.
MAINS TRANSFORMERS, Ex-A.R.P.
Input 230 volts 50 cys., output 12 volts
81, amps., as new, 251- each, post 21-.
EX-R.A.F. MOTOR GENERATORS.
Good condition, 24 volts input D.C.,
output 450 volts at 50 Mlamps., complete
with automatic carbon pile resistance,
gear box, etc., can also be easily converted

4110 to run as motor off A.C. mrins, h.p. approx.
price to clear, 251- each, carriage paid.
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WHICH COUNTS IN POSTAL TUITION

LET ME BE
YOUR FATHER"

This famous phrase has inspired countless

students to take the high way to higher pay.
Let us help you into that higher paid position.
The Bennett College is the most progressive,
most successful Correspondence College in

the 'World. Send now for full details and free
advice. DISTANCE MAKES NO DIFFERENCE.

* CHOOSE YOUR CAREER AND
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Modelcraft's FINE NEW
PLANS FOR A 36" M. Y. A. RACING
YACHT.-Comprise 3 sheets of drawings
and 2 of instructions covering
two alternative methods of
hull construction.

8/6
POST
4d.

Modelcraft's PLANS FOR AN
AMERICAN TYPE (' DAYTONA ')
33" MOTOR CRUISER.-Four sheets of
drawings (23in. x 36in.) and
instruction sheet giving de- 10/6
tails of the bread-and-butter POST
hull construction. 4d.

Modelcraft's PLANS FOR A
HOME WATERS TYPE C WALTON 'y
MOTOR CRUISER.-One of our most
popular plans, the model is
designed to be powered by 7j6
either clockwork or electric POST

2d.motor.

Modelcraft's COASTAL
CRUISER CONSTRUCTIONAL
KIT.-Based on aeromodelling principles
we have put together this
lightweight kit which yet gives I i f0
a thoroughly staunch hull. I POST

4d.

YACHT & POWER BOAT FITTINGS
ARE NOW AVAILABLE AGAIN.

1./. post free. MAGAZINE & LIST No.5

Gives details of ever 450 plaas, planbooks, etc.

Modeleraf I Ltd..
77 (L), Grosvenor It mid,

London. S.W.1.
ELECTRIC ENG RA VERS. -Powerful
instruments in cylindrical. case, on
stand with spring attachment and
switch. Suitable for dog collars, tool
marking, etc., 4-6 colt model, price
501- ; A.C. Mains model, 200-240 volts,
60!- A.C. Engraver only 50!-.
TELEPHONE SETS, comprising 2
C.P.O. hand phones, 2 bells, 2 pushes
and 130ft. twin wire. Price 65,-, post
free. Single instrument, 25;6.
6 inch Brass Brackets tin. 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. 4/6.
MOTOR. -4-6v. dry battery driven,
well made, powerful, 11/8. Illustrated
lIst,Od. Carbon Diaphragm
1.1- each and carbon granules 6d. packet.
BATTERY CHARGERS FOR A.C.
MAINS. FOR CHARGING 2 -volt accu-
mulators at 1 amp. Parts with diagram,
12/6. Complete 21/6: Postage 10d.
FOR TRICKLE CHARGING CAR
CELLS, parts with diagram. Output
11 amps, for 6v. cells, 301- 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. 41t. cord..
Price 30',
ECONOMIC ELECTRIC CO.,
64, London Road, Twickenham,
Middlesex. Tel. POPesgrove 1318

JUBILEE WORMDRIVE
HOSE CLIPS

The long -life
clip with the

ever -tight
grip

The Best Knohn
For

Radiator Joints,Air, Oil andWater Host
Joints

V/0 guarantee a
Tight Joint

L. ROBINSON & Co.
25. London
Chambers.

GILLINGHAM. KENT
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in Ex -Government
Stocks

TRIPODS, aft, high when
erected. Fitted brass thread
and cap, web sling for carry-
ing. In wood or metal.
Suitable for Surveyors, pro -
lectors. -cameras, dis- 14/6
play purposes, etc.
PHOTO -ELECTRIC CELL.
Dozens of applications, e.g.,
burglar alarms -
counting -door -open- 14/6lug, etc. etc.

" TINY TIM" 1 -VALVE RADIO
for medium waves (Light and
Home Programmes). Kit, includ-
ing Valve, Tuning Condenser.
Chassis, Coils, In fact everything
except dry batteries. Full, easy -
to -follow instructions, which 25/.
will ensure good results.
Plus packing and insurance, 2/6.

Suitable H.T. Battery 9,-.

PUMP for ex-
hausting, com-pressing or.liquid pumping -
heavy brass con-
struction - spr rig
loaded - fitted non -
return valve andmanual valve.
Length 6in., 7/6
diameter lin.

,../s PRESSURE
GAUGE

14

..1 reads 0-150 lbs.

length of cop -
Fitted good
per tubing. 7/6

0-1 MILLI -
AMMETER

Ferranti. Bake-
lite case, flush
mounting. Dia-
meter 21in.17 /ft
Movingcoi I.

MULTIMETER. 17 ranges. A.C./D.C.
volts, na/arnps & ohms. New and 07

perfect.

Carriage Faid (Dept. K)

INSTRUMENT CO.,
441 Harrow Rd., London, W,

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 x 36g. wire, two Platinum
contacts, 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/-.
Ramoiil heat -resisting rubber covered
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 11 ozs. clean
usable 36 s.w.g. enamelled copper wire.
1/- each, 10/6 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 ohm_; resistance. 5/6.
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

CHEMISTRY APPARATUS
Send Stamp for

COMPLETE PRICE LIST

Special
Offer
Bunsen
Burner

Tripod and
Useful

Glassware

12/6
Post Paid.

BECK(Scientific Dept. A)

60 HIGH STREET,
Stoke Newington, London, N.16

NEWNES PRACTICAL MECHANICS

RADIO ALL REMARKABLE OFFERS
-but one is EXTRA SPECIAL

due to last month's Ministry Sale
Communications Receiver Type Rzo8

This is a very fine set built with
precision ; the frequency coverage is
from to -6o inc/s, e.g., 5-30 metres.
The receiver with power supply for
working off mains or 6v. battery and
6" loudspqkei is built on a steel
chassis and housed in a steel cabinet.
The chassis slides into the front of
the cabinet and has handles for
withdrawal. The circuit is :-Stage
of R.F., combined frequency changer
and mixer, two stages of I.F. detec-
tor, A.V.C. and first A.F. and 6V6
output. The range to -6o me/s is
covered by a three -position wave -
change switch. Other controls
include Muting, Phone jacks, Battery
mains on/off switch, A.F. gain,
R.F. gain and B.F.O. The set will

work with open aerial or dipole. The sets, which are in tip-top condition, weigh
80 lbs. and measure 2?" x 12i," x 171".

E I 2/' ofn
10r-
Cariae

extra
Complete set of
spare valves etc., £2

AMERICAN MADE RECEIVERS, range zoo -500 Kc. and 1.5-18 me/s. Six
position switch, separate frequency calibrated dial for each band, superfine Vernier
tuning -two stages R.F.-three stages I.F.-crystal filter -voltage stabiliser -automatic
noise compensation-constantsensitivity on all bands -phone and speaker output -all
standard 6.3 volt valves -black crackle finish -brand new -not tampered with in any
way -complete with valves -Finest of U.S. SERVICES RECEIVERS.
We offer a limited number of' these Poo class Communications Receivers at
i18.to.o. Carriage to/-. Packing case 7/6. ORDER BY RETURN.

INTERCOM. A1134 complete with valves z5/-. Or if you want to build a loudspeaking
intercom. we can supply a complete kit,comprising two loudspeakers in veneered cabinets,
the amplifier 1134 and diagram with full instructions. Nothing else needed. £4 post
paid.

Rooss. We can supply this famous receiver, which is doing good service the World
over, complete with ten valves and in tip-top condition, tested before despatch. Price
it2ao.o plus ft carriage, ro/- of which we will refund if you return the transit case.

DATA BOOKS. Copied from official publications, giving circuit diagrams, component
values and useful notes; BC.342-BC.348-BC.3 2-BC.22 i-R.208-R.to3A-
R. to7-M.C.R.1-R. 55:-W /S.22-RT.t8-W/S r6A-all at 2/3 each, also
Walkie-Talkie 58, 3/6.- Demobbed " Valves, 2/6. LIST free on application with
stamp. 200 Bargains -mechanical, electrical, radio and scientific.

W.D. SALES, 1, Electron House, Windmill Hill, Ruislip, Middlesex.

TYPE ML7
HEAVY DUTY LATHE

The fittest Lathe in its class.

Extensive
range of

accessories.

MYFORD ENGINEERING COMPANY LIMITED
BEESTON NOTTINGHAM - 'Phone: 54222 (3 lines)

07.148B

Shows the way to TECHNOLOGICAL SUCCESS
IN ENGINEERING BRANCHES AND PROFESSIONS

Throughout industry in every country,
but particularly in Great Britain,
technological success has become the
basis required for personal success.
Write now for this great guide to
careers in Engineering covering
Mechanical, Electrical, Chemical,
Production, Aeronautical, Auto-
mobile, etc., and which shows how to
become A.M.I.Mech.E., A.M.I.E.E.,
A.M.Inst.C.E., A.M.I.Chem.E., etc.,
in which and other engineering institution
examinations T.I.G.B. home -study
students have gained OVER FIFTY
FIRST PLACES, to -

The Professional Engineering Tutors,

THE TECHNOLOGICAL INSTITUTE
OF GREAT BRITAIN,

218, Temple Bar House, London, E.C.4.
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ELECTRADIX BARGAINS
For Discerning Buyers

B.T.H. TRANSFORMERS. 20012301253
volts, 50 cy. input, 2 volts 20 amps, 75 volts
6 amps., with 15 caps output, 701-. Carriage
paid England and Wales.
BATTERY SUPERSEDER. 6 volts D.C.,
input 230 volts 40 m.a. D.C. output, for
Radio receivers, 51in. x 3 in. x 31in., ball
bearings, model finish, 551-.

BATTERY CHARGERS. 230 volts A.C.
for 6 or 12 volt accumulators ; send for
special leaflet and keep your car accumulator
in good condition while not in use.
CIRCUIT BREAKERS. N.C.S., 71 amp.
A.C., enclosed type, 211-.
DYNAMOS. D.C. 12 volt 10 amp. shunt,
1,400 r.p.m., £4/10/0 ; 12 volt 500 watt,
2,000 r.p.m., 24/1510 ; 24 volt 1,000 watt,
2,000 r.p.m., £7/10/0 ; 24 volt 40 amp.,
1,000 r.p.m., £10 ; 30 volt 5 amp., 1,500
r.p.m., £5.
FANS. 110 volt D.C. table fans, 10in.
blade and guard, 451-; 220 volt D.C.
table fan, 10in. blade and guard, 551-.
HAND MIKES in moulded bakelite case,
416 ; transformer, 416 ; Tannoy Hand Mike,
multi cell Carbon types, with neat switch
in handle, 1216. Special transformer, 816.
HAND COMBINATION Telephones,
ex-G.P.O., moulded bakelite, sound power
type, with cord and plug, 211-.
LAMPS. watt Neon lamps, 230 volts,
miniature type, with small bayonet cap,
316, postage 9d, extra ; 5 -watt Standard
Neons, bayonet cap, 311, postage 9d. ; letter
plate Neons with E.S. cap, 216, postage 9d.
METERS. Ironclad A.C. voltmeters,
G.E.C. 4in. switchboard, 0-60 volts, 451-.
Ammeters to match. 0-40 amps., 45I-.
Frequency meter 40160 cy. Crompton F.G.
Ironclad switchboard, 50 volts 6lin. x 6Dn.
x 4in. with lamp on top to illuminate dial,
£51510 ; transformer for 230 volts A.C.,
351- extra. Ammeter to match, 0-50 amps.,
A.C., 751-. Voltmeter to match, 0-75
volts A.G., 651-. D.C. moving coil, Elliott
voltmeter, 31in., panel with back con-
nection, 1301260 volts, 301-.
METAL RECTIFIERS. 12 volts, I amp.,
1216 ; 12 volts, 15 amp., 40/- ; 36 volts,
10 amp., 551- ; 6o volts, I amp., 301- ; 75
volts, 6 amp., £4.

MAGNETS. D.C. Electric magnets, weight
10 oz., lift on 2 volts I 11b., 4 volts 31b., 6
volts 41b., new, surplus, 716 each. Permanent
powerful flat bar magnets, 21,'in. x lin. x
118in., drilled 2 holes each end, and any pole
pieces, 21- pair. The wonder Midget mag-
nets. Alni perm. steel disc. ; 518in. diam.,
318in. thick, with 3116in. centre hole, 316
each. Large stock of Horseshoe magnets.
Send for special Magnet Leaflet,
MOTORS. 110 volt D.C. 1112 h.p. Shunt
wound, 251- ; a few similar machines,
needing repair, I 10v. D.C., 1216, postage
116 extra.

PREPAYMENT House Service Meters,
Chamberlain and Hookham, 230 volts,
10 amp., for II- coin, £4.
RELAYS. G.P.O., enclosed type, 1,003

, ohms, 216 ; 30 ohms, 2 make and 2 break
contacts, 216.
SOLENOIDS. 12 volt Rotax, will pull
!,oz. (in., 616 ; heavy Solenoids, 24 volts,
to lift 14Ibs., IS!-.

SPARK COILS. Ex-G.P.O. 6/12 volts
D.C. input to give _sin. to lin. spark, 25/-;
large 4in. coil on polished base in new
condition, 12 volt, £1211010.
TRANSFORMERS. Auto 230/110v.
85 watt, 251- ; 150 watt, 35/- ; 200 watt;
401- ; 350 watt, 651- ; 1 kw., £711010.

TELEPHONES. Wall type constructors'
parts, ex-G.P.O., comprising cabinet 8in. x
6in. x 3in., bracket mike, transformer and
condenser, mag. bell, switch -hook and
contacts, hand mag., ringer P.O. type
receiver terminals and connection diagram,
351- per pair.
TERMINALS. Mk. 111 solid brass double
terminals with nuts and washers, 716 dozen.
Belling Lee plated or brass, 5/- dozen.
Heavy insulated Belling, 101- dozen.
VARIABLE RESISTANCES. Vit.
enamelled tube, with laminated brush gear,
14 ohms, 5 amp., new, 251- ; 61 ohms,
61 amp. SIH, 1716 ; 50 ohms, 30 amp.,
enclosed, 40/-,

Please include postage for mail orders,

ELECTRADIX RADIOS
214, Queenstown Road, London, S.W.8
ileam Telephone : MACaulay 2159
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Many English place names
have the power of conjuring up
a picture of the place itself.
What, for instance, could better
suggest rural peace than Little
Snoring, the name of a village
near Fakenham in Norfolk.
There are scores of similarly
appropriate names all over the
country. Some you may know.
Others you've probably never
heard of . . .

BUT EVERYONE$ HEARD OF

DUNLOP'
~wee /.-gc-erfi'l#e"-relf%pri on 70-e As',

711/326

A light grasp here
FERODO all weather brake blocks ensure an
instant velvet -smooth response to your brakes

means a
sure grip

here

FERO
ALL WEATHER BRAKE

,)FERODO LIMITED
A Member of the Tur ne r

CHAPEL -EN -LE -FRITH
& Newell Orgapization
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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.Z.

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

Paris -London Road Race
THE Paris -London Road Race, so

successfully promoted last year by a
London morning newspaper, is again

to be run this year at Whitsun-from May
15th to 17th. It is a pity, that the race,
which is of an international character, has
promoted such bitterness between the
R.T.T.C. and the N.C.U. As, however,
the N.C.U. has no right nor power to
intervene in road racing, our suppOrt must
go to the R.T.T.C. on this occasion.

Starting from Le Bourget Airport, Paris,
the field will consist of teams of 12 riders
from France, Belgium, Great Britain and
possibly Luxemburg, each team being the
official Olympic " possible " selection of the
competing country.

The first day's racing, which will be under
French rules, that is, massed start, will end
at Arras. On the Sunday, the field start
together again and race, still massed start, to
Calais. Each rider will be individually
timed and his two daily figures added to
determine the leading rider at Calais.

After crossing to Folkestone on the Sunday
evening the race resumes on Whit Monday
morning and under British time trial rules.
The riders will start one by one from the
coast to finish the 250 -miles journey with
one circuit of Herne Hill track, London.
Times taken over the British stage will be
added to the two-day total in France to
determine the winner of the race.

The first prize will be only £15, this being
the maximum permitted under N.C.U. rules
(under whose jurisdiction the general running
of the race falls), but the winning team
hold the News Chronicle £400 Gold Cup
for a year.

Last year's winner was George Fleming,
of the Belle Vue Club, London, who covered
the 236 miles in so hrs. 51 sec., with F. de
Canali, of France, second, so hrs. 18 min.
18 sec. ; the team race was won by France.

Notwithstanding, therefore, the niggling
attitudes of the N.C.U. and the R.T.T.C.,
the race is again to be held-which
demonstrates the weakening power of these
two bodies, a power weakened by ineptitude
and internal bickering.

A New International Body
IN view of the lack of unanimity between

these two bodies, we cannot be surprised
that a move is on foot to inaugurate a new
international body. In fact, we have suggested
this many times during the past ten years.
Owing to the refusal of the Union Cycliste
Internationale to recognise the reasonable
claims of established cycling organisations in
different parts of the world, a meeting has
already taken place with that object in view,
and it is being watched with close interest
by nations such as Holland, Denmark,
Sweden, Finland, Norway and France who
have long been critical of the dictatorship of
two or three big nations in international
cycling affairs.

At the meeting France, Ireland, Scotland,
Australia, Wales and England were repre-

sented on behalf of the Scottish Cyclists'
Union, the British League of Racing Cyclists,
'-he National Cycling Association of Ireland
alicl the Commission Federale de Cyclisme.

A welcome was also extended to the
representative of the Union Velocipedique
Fran caise.

J. Kain, of the B.L.R.C., was elected
as General Secretary, H. Segard, France, as
Assistant Secretary, and J. Thompson, of
Scotland, as Treasurer.

The Provisional Committee includes T.
Cullen, President, National Athletic and
Cycling Association H. Johnson, Australia ;
J. Sweeney, Ireland, and A. Campbell,
Scotland.

A resolution was passed " that the delegates
present, representing the Australian Cycling
Association, the British League of Racing
Cyclists, the Federation Sportive and
Gymnique du Travail, the National Cycling
Association of Ireland and the Scottish
Cyclists' Union, consider that the International
cycling situation justifies the creation of a
new International Cycling Organisation.

" It is therefore decided to nominate and
instruct a Provisional Committee which will
draft regulations of a Ligue Internationale de
Cyclisme, and to send to all countries inviting
them to participate in a Constitutional
Congress of the Ligue, to be htld in Paris
on May 18th, 1948."

There was an amendment by the Chairman
of the B.L.R.C. that the discussion be
exploratory and not final, but the delegates
all stated that they had complete authority
to proceed without reporting back to their
organisations, and Mr. Derman, in the
absence of a seconder, withdrew his
amendment.

The new organisation is to be known as
the Ligue Internationale de Cyclisme, and
will consist of the National Cycling Organisa-
tions affiliated to it. Membership will be
open to all cycling organisations including
those affiliated to the Union Cycliste
Internationale.

The objects are :
To  control amateur, independent and

professional cycle competition throughout the
world, and to frame definitions and make rules
for the control of such competition, to
arrange for the annual decision of all world's
championships. To encourage the nations
affiliated to the Ligue Internationale de
Cyclisme, to promote international races and
matches, and to grant permits to the proposed
promoters for such races and matches. To
ensure "a fair and equitable administration
of justice to all competitive cyclists, and to
endeavour at all times to create good fellow-
ship between the cyclists of all nations. To
watch the relations between cyclists, railway
companies, ' shipping companies, airways
or other public international carriers and
customs, with a view to securing a fair
tariff for the conveyance and carriage of
members, and their cycling equipment,
when travelling from one country to another.
To protect and promote the interests of

By F. J. C.

international cyclists and international cycling
generally.

A sum of ks is payable by each federation
as a provisional membership subscription.
It was decided to accept the offer of the
F.S.G.T. to provide the conference hall
for the congress on May 18th, without
charge. All delegates are to pay the cost
of their own travelling expenses. Each
nation represented will have one vote each,
and there will be an interpreter at the congress.
All notices and agendas will be printed in
French and English.

Each affiliated body will have sole control
within its own boundaries.

It is early days, of course, to express
opinions, but the first step has been made
and it will be interesting to observe the
reaction of the older English bodies towards
the new one.

No doubt they will regard it as an infractive
body and the usual strings will be pulled.
If, however, the new body attains the same
prominence as the B.L.R.C. its success is
assured, and we shall watch its progress
with great interest.

With about to million cyclists in this
country alone there is room for a new organisa-
tion unfettered by the traditions of the past,
operated by new blood, and free from the
influence of those who regard themselves
as the proprietors of the cycling movement
and have done it such great disservice in
recent years. It is time that cyclists had
a central clubhouse in London and that
efforts were made to put cycling back on the
standard where it was in the early part of the
present century. Its status needs to be
raised. For this purpose we should like
to see greater care exercised in the selection
of " appointed " teahouses. The conduct
of some cyclists at these places is not a
good advertisement for cycling, nor for
cyclists, and there is little wonder that the
latter have earned the perhaps undeserved
reputation of being young hooligans. Certainly,
many of them conduct themselves as such.

It would appear that almost anyone
owning an ill-equipped hovel can secure
appointment as a recognised teahouse
for cyclists.

Let the N.C.U., for what it is worth,
retain its control of track sport and issue
licences to a few hundred track riders.
Track events in any case have long ceased to
be of interest to the public and we cannot
foresee that track sport will ever provide a
profitable gate.

Herne Hill is likely to be the largest white
elephant in the whole history of cycle sports
promotion.

Bicycles on Trains
THE Camping Club of Great Britain and

the Youth Hostels Association are both
joining the National Committee on Cycling
in asking the Minister of Transport to receive
a deputation to hear the case for the better
carriage of bicycles by passenger train.
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Thanks to His Bicycle
SIX -YEARS -OLD Freddie Davies, of Stoke-on-

Trent, who has spent six months of his short life
in hospital with infantile paralysis, is now getting
back to health with the aid of a new bicycle. During
his illness he talked of nothing else but what he would
do when he got a bicycle. Mothers of the children
attending his school organised a dance and raised
£8 'es. towards the L I 2 3s. which the bicycle cost,
and now Freddie has his wish.

Bad Show, Boys !
THE headmaster of a Gainsborough (Lines) school;

in common with several other schoolmasters,
has decided to hold inspections of his pupils' cycles
at irregular intervals to check their roadworthiness.
His first check showed, rather surprisingly, that on
the whole the boys' cycles were in worse condition than
those of the girls', in spite of the average boy's mechanical
leanings. It may be that the boys prefer a spice of
danger with their cycling and keep on riding so long
as their machines hold together, or perhaps the proud
fathers of daughters make sure that the girls' cycles
are in good condition.

Sidecar Pushes Cycle
TNSTEAD of having a cycle sidecar that uses up
A energy to get it along, George Shoppe, [a handyman
who lives at Plainfield, New Jersey, has built himself a
sidecar that actually propels his cycle and provides
a useful reserve of power when the rider gets tired.
A converted car generator drives the to -inch sidecar
wheel through Vee belting and is powered by two
6 -volt batteries. The electric motor is controlled by
means of a hand switch on the cycle handlebars and a
foot switch on the frame. This powered sidecar gives
a fairly low speed, but it has a mileage of about 3o miles
to one charging of the batteries and proves particularly
useful with a head -wind blowing.

Free Cycle Racks
1-1
A FIRM of advertising agents' have offered to supply

and erect cycle stands for use in Peterborough,
free of any cost to the ratepayers, on condition that the
City Council permit the stands to carry advertisement
panels. The offer is being considered by the Council.
The absence of cycle stands in the city has been an
inconvenience for many years.

25 Years Old
OVER roomembers and their guests were present

at the annual dinner of the Leicester Forest
Cycling Club, which is 25 years old this year. Speakers
referred to the club's past and future activities, and its
plans for the season, and awards were presented to
the winners. Among those present was Mr. Davie
Dowie, of the Grimsby Section of the East Midlands
Clarion Club, who had cycled from Grimsby for the
occasion.

Fair Exchange
" ONE bicycle going over to Canada brings back

enough wheat for a family of four for twelve
months," said Mr. Gerald Mawson, M a talk on the
subject of food to a gathering of women Liberals. So,
if that new machine seems to be a long time- coming,
just think how much worse it would be if we all had
bicycles but nothing to eat.

The Old Fighting Spirit
- A BOSTON solicitor who appeared at North Holland

A 'Sessions explained that he had an unusual role
to play ; that of being defending solicitor on the hearing
of two charges against girl cyclists of riding without
lights. The two girls said they had their lights on

when the police car drew
up behind them, but dis-
mounted because of the
strong wind and switched
off their lights; and their
solicitor said this was the
girls' first contact with the
law, and they were " in-
censed and shocked " at
being disbelieved by a
policeman. They meant to
fight back, whatever the
cost, he told the Bench. The
magistrates were convinced
with the girls' defence and
dismissed the summonses.

Dual Purpose
Sidecar
ACYCLE sidecar to

carry a child, and which
can quickly be detached and
converted intq a pram,
has been invented by
Mr. G. B. Hill, of
Whaddon, Cheltenham,
and patented. As.a pram it
has two wheels at the back
and a single wheel in front,
but by disengaging the
handles and pushing them
fully forward the front
wheel and the right-hand
side rear wheelare retracted,
leaving a singlewheel sothat
the pram can be attached

to a cycle and used as a sidecar. The baby is protected
by a hood and windscreen in bad weather, and there is
a compartment at the back of the sidecar -pram for
carrying home the rations.

Another " New Look" -

CHECK plus -fours and ankle socks produced the
bottom half of the " Nem/ Look " affected by two

Kettering cyclists, members of Kettering Friendly
Cycling Club, who set off the other night on a 120 -mile
ride from Kettering to Manchester. They started at
at p.m. and rode through the night, just to see what a
long night ride would be like, and completed the trip
in the actual riding time of 7t hours. After a few hours'
sleep and a look round they set off on the return journey,
following the same route homewards and riding in
daylight to see what they had missed during the night.
One of the riders is 17 and the other at.

Staying in South Africa
TOMMY GOODWIN, of Birmingham, who is now

touring South Africa with the British cycling
team, plans to settle in South Africa after the completion
of the next world championships. He will take up a
business appointment in Johannesburg, and he has
already arranged to join a local cycling club out there.

Thanks for the Lift !
AWEARY cyclist who accepted the offer of a lift

from a lorry driver the other day has now decided
that, however tired he may be in future, he will keep
on cycling. The driver overtook him and offered the
lift, which was accepted. The cyclist put his machine
in the back of the lorry, and was just about to climb in
when the driver went off with the lorry and bicycle,
leaving the unfortunate man to walk several miles home.
Luckily; he knew the driver of the lorry, but he had quite
a job finding him and getting back his bicycle before
he could go to work again next morning. T. mention
hitch -hiking now in his hearing is just asking for
trouble I

Not Safe Either Way
A HUNTINGDONSHIRE man who felt in needII of a visit to the local, but thought that it would
be a bit risky to make the journey by car, decided he
would get out his faithful old cycle. However, in spite
of his intention not to be a criminal, the police got him
after all-for riding without a rear light.

Meat in the Sandwich
" IDON'T feel so happy about cycling as before the

accident. I feel distinctly nervous," explained a
cyclist to Peterborough County Court Judge during
the hearing of his claim for damages against two Army
motor -cyclists. The cyclist was struck on the right
side by a motor -cycle handlebar and felt himself losing
his balance, but before he fell he was struck on the left
side by the other motor -cycle and was thrown to the
ground. It was admitted by one of the motor -cyclists
that, four days after this accident, he was involved in
another road accident and was convicted of careless
driving. The judge awarded the cyclist £13o damages,
with costs, against the two motor -cyclists.

Long Distance ! n.

WHEN 11 -years -old Maurice Marlow, a Leicester
schoolboy, wobbled to a standstill on his heavy

old-fashioned bicycle on the outskirts of Loughborough,
and collapsed in a heap ou the roadside, he was taken
to Loughborough Hospital where he was found to be
suffering from shock and exhaustion. His parents were
notified, and when Maurice recovered he explained that
he had just completed a ride of 75 miles from Leicester
to Matlock and almost back again. His only " food "
had been gassy lemonade and ice-cream. The exertion

of the ride, which Maurice explain ad he had made in
order to find a camping site for the summet, proved
too much for him, but after a day in hospital he was
completely. recovered. He completed hi.-. 75 -miles
ride in a single day.

Cyclists Beat Harriers
THE fact that it was a dry day for the race between

Kettering Wheelers and Kettering Town Harriers
upset all the calculations of the Harriers and resulted
in their losing the event. There had been plen.y of
mud on the course, but the sun and wind had dried it
up-after the cyclists had previously put in quite a
bit of practice at riding through mud with low gears-
and the cyclists were able to ride practically all the
way. Six of them arrived at the winning post before
the first of the runners appeared.

Sporting Gesture
WHEN Tom Brabbins, Northamptonshire crack

cyclist, entered the Kettering Amateur Cycling
Club's low -gear 25 -mile event at Kettering he started
from scratch and won in r hr. i3 mins. 48 secs., and'
was only prevented from breaking the 1936 club record
for the course by a strong head -wind. After he had
won he declined to accept the first prize and asked that
it should go to the rider who came in second.

New Cycle Store
THE Cleethorpes Cycle and Electrical Company have

opened a new store for the sale of cycles, acces-
sories and electrical goods at. 8, Cambridge Street,
Cleethorpes.

Cycling Down the Mine
SOME. United States metal mines are making use of

four-wheel cycles down the mines in order to
save the time of foremen and other workers who have
to be continually moving from one place to another.
The cycle frame is almost the same as a standard
machine, except that the pedals drive two rear wheels
and there are two more wheels in front. The wheels
have wire spokes but outsize rims, and these rims are
designed to fit the standard mine railway tracks. A
wire basket is clipped to the frame. between the front
wheels so that the rider can carry his tools or any light
articles. When a train comes along the track the rider
simply lifts his cycle off and waits till the line is clear
again.

Who Cause's Accidents?
THOSE motorists who always semi to try to put

the blame for accidents on cyclists do not always
find support for their contention. This is borne out
by the Warwickshire county road accident bulletin, as
well as other accident reports. According to the
Warwickshire bulletin, drivers of motor vehicles at
fault totalled 39 per cent., as compared with 6.4 per
cent. of adult cyclists and 2.3 per cent. of child cyclists.
The bulletin also suggests that a good, many of the
accidents blamed on bad weather conditions could have
been avoided if greater care was exercised.

Big Business
WHEN a 2o-years,old labourer appeared before

Nuneaton magistrates on a charge of cycle
stealing it was alleged that he had stolen, during the
month before he was caug-ht, i7 cycles valued at £117,
which works out at a mere £1,404 worth of cycles a
year. The man pleaded guilty and was sentenced to
six months' hard labour. A number of the cycles were
sold at a local auction sale, but altogether £96 worth
had been recovered before the hearing of the charges.

Rolled it Out !
ik SEVENTY -FOUR -YEARS -OLD Cleethorpes

cyclist was very glad the drinks were not on him
the other day when an 18 -gallon beer barrel, which was
fortunately empty, rolled off a lorry and dropped on
the cycle, considerably damaging it. The cyclist was not
injured, but suffered from slight shock. For rolling out
the barrel at the wrong time the driver of the lorry was
fined. 208., with 5s. costs, at Grimsby County Police
Court.

Planning to Help Hospital
THE Chesterfield and District Cyclists' Combine is

making arrangements for the holding of sports
evenings on the Queen's Park cycle track, Chesterfield,
between May and August (inclusive) in order to raise
funds to help Chesterfield Royal Hospital. It is hoped
to raise at least Ltoo for the hospital. Arrangements are
also being made to hold an evening road time trial.

Something Missing
ONE of the entrants in a Beat the Basic competition

held at the Haycock, Wansford, Northants, on
Easter Sunday turned up with one of the earliest cycles.
The cycle had only one wheel and there were various
other essential parts missing, and an explanation from
the proud owner of how he proposed to beat the basic
on it would have been moat interesting, but was not
forthcoming. 'The winner of the competition turned
up on his bicycle, towing behind him a small truck
containing a child.

Pump to Raise the Wind !
D EMEMBERING how often cyclists found they had
AN flat tyres and no pump, employees at the
Whitemoor Loco Sheds, March, Cambs, have thought
up a brilliant idea for helping to raise funds for the
St. John's Ambulance Brigade. A bicycle pump was
provided at the loco sheds, with a collecting box nearby,
and every user of the pump is asked to put a copper or
two into the box. So far over £9 has been raised by
the scheme.
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Around the Wheelworld

George Harrison on the N.C.U.
THE News of the World is another of

the enlightened newspapers which is
supporting the B.L.R.C. It contributes
ksoo in prizes each year. As this newspaper
has the largest circulation of any newspaper
or periodical in the whole world, its influence
is considerable.

George Harrison is the sport columnist
of that paper, and this is what he recently
wrote :

" Undisturbed by the shots being continually
fired across their bows by the National
Cyclists' Union's big guns, the ' unrecognised '
British League of Racing Cyclists and its
affiliated clubs are going merrily ahead with
an impressive programme of road races,
of which to -day's Nidderdale event is one of
the brightest.

" The N.C.U., as most of you are aware,
are the controlling body for track cycling
in this country, but they flatly refuse to budge
an inch from their cobweb -covered determina-
tion to have nothing whatever to do with the
road racing side of the sport.

" In fact, it might be whispered that -they
have gone somewhat further than not
recognising the mass -start game. On
occasions it has been known for behind -the -
scenes wires to have been pulled in definite
attempts to outlaw the B.L.R.C. shows as
being against the Ministry of Transport
regulations.

" The League and its clubs just won't lie
down to the dictatorship of the N.C.U.,
and the situation is rapidly reaching the stage
when -the track -racing folk will have to admit
that the League does run its own side of
the sport properly and well."

Cycle Radio
QUITE a few enthusiasts who combine

the hobby of radio with cycling have
built themselves radio sets for use on a
cycle, with varying degrees of success. Now,
however, experimental work is in progress
by an American firm on a miniature radio
which is only about three inches square.
The tiniest of valves are used, and the circuit,
instead of being wired, is printed in a metallic
substance on an insulating background.
This set can be clipped to the cycle handlebars,
or even to the rider's wrist, and it is claimed
that it will transmit and receive on the short
waves and receive normal broadcasts. These
sets would be just the thing for enabling
riders to keep in touch at all times except, of
course, for one snag-the cost of the sets.

Bidiake Memorial Plaque,.
THE Bidlake Memorial Plaque was

presented to Reg Harris at the Kentish
Wheelers race meeting at Herne Hill on
April 24th.

Raising the Speed Limit
T HAVE received the following letter from
1 the Secretary of the National Committee
on Cycling :

" May we appeal to local Safety Com-
mittees everywhere to protest to the Minister
of Transport, if they have not already done
so, against a proposal which would increase
the present dangers of the roads to all users ?

" The Minister seeks to raise, from 20
to 3o m.p.h., the speed limit for heavy
commercial vehicles, those gigantic users of
the public highways which become still more
unwieldy with a trailer in tow. That increase

By ICARUS

in speed inevitably means greater wear and
tear of the road, with a consequent reduction
in surface safety for all traffic ; but, still more
dangerous, it increases the strain on the
driver who has to stick to a rigid schedule.
It may be that the driver will be able to pull
up within 3o yards if his lorry is fitted, as
many of them are not, with the latest type
of braking. But, even if he can, these 30
yards may well be fatal.

" Let all Safety Committees, then, who
seriously aim at keeping death ff our roads,

_protest at once."
At a recent meeting of the Committee,

Sir Harold Bowden, Bart., G.B.E., was
re-elected president, Mr. H. R. Watling,
O.B.E., J.P., chairman, and Mr. Robert
Williamson, honorary secretary. It was
agreed to have a deputy chairman to preside
when the chairman could not be present.

Joe Louis on his Roadster

Cycling for Joe Louis
ON Thursday, March rith, Joe Louis,

World's Heavyweight Boxing
Champion, selected a cycle from the stock
racks of the Dayton Cycle Company's factory
at Park Royal, London, rode it round the
factory grounds by way of trial, and pro-
nounced it eminently suitable for him.
Cycling will form part of the Brown Bomber's
training schedule for his return fight with
challenger Joe Wallcott to take place in June.

Thus, it is evident that there is a growing
appreciation of cycling for fitting an athlete
for other sports than cycle racing.

Gentle cycling is an active yet relaxing
method of getting plenty of fresh air coupled
with an untiring freedom of movement for
his legs.

The model chosen by Louis is a standard
Dayton lightweight roadster, having 531
tubing and duralumin components. These
models are already well known overseas,
it being a favourite line in the export
drive.

Although the fairly soft rear tyre was

flattened by big Joe's 2241b. of ,brawn, and
the saddle too low for his 6ft. of height, he
sat the cycle well, and after an initial wobble,
cruised quite at home with his new " training
partner." An attractive coloured lady's model
was also presented to Joe Louis by Daytons
for his wife.

A Not -so -new Rearlight
T HAVE reprimanded our Paragrams Editor,
1 who referred in a recent issue to a new
type of rear lamp containing direction arrows,
controlled from the handle bars, being manu-
factured in America. It is true that an
American firm is makift; such a lamp, but
these were on the market in this country
long before the war.

Herne Hill Without Harris
SOME fine -spirited racing was witnessed

by a large crowd, up to the present
capacity of Herne Hill track, on Good Friday,
when in brilliant sunshine tempered by a
boisterous, cool breeze, amateurs from France,
Holland, Denmark, Switzerland, Italy and
Belgium demonstrated their superior fitness
over their British opponents in all departments
during the Southern Counties C.U. meeting
that opens the track season.

Unfortunately, Reg. Harris, world sprint
champion, was involved in a car crash the
day previously and had been taken to Derby
Royal Infirmary suffering from spinal injuries
which it is feared will cause his absence from
the track for at least a month. Otherwise,
our continental visitors may not have had
such an easy passage, so far as the sprint
events were concerned. Sprinting was the
feature of the meeting, and in the Inter-
national Sprint Race for the News of the
World Golden Globe trophy, blond, 6ft.,
18 -year -old Joe Hijselendoorn, of Holland,
beat Lew Pond, Poly (fresh from the South
African track tour), and Eugen Kamber,
Switzerland, in his heat, and Mario Ghella,
chubby Italian, and Henri Sensever, France,
in a well -fought -out series of i,000 metre
dashes. Ghella, carrying over a stone of
spare flesh, is obviously not yet on top form,
so is worth watching in view of the Olympics.
Hijselendoorn won because he was expected
to " fade " before the line. Pond was
certainly catching him in the heat, but the gap
was too big to close. Ghella and Sensever
waited for the Dutchman to come back to
them in the home straight, but the latter held
his speed over the line. Last 22oyd. times
were taken of each competitor, but this was
of almost no use, as fifths of a second do not
register the fact that a fnan can gain over a
length in distance on his opponent.

The second event, a series of motor -paced
matches between Harry Grant and Wally
Summers, confirmed that Grant is streets
ahead of the younger of these two motor
pro's. Grant caught Summers in both
pursuits and was six seconds better in the
mile time trial.

The race that " got " the crowd was the
Britain versus The Rest,of the World Italian
Pursuit, in which an Italian was the hero.
Benfenati was lying fourth when Faanhoff,
Holland, dropped his speed. Benfenati chased,
caught his team-mates, then when his turn
came he rode the two laps that he and
Faanhoff should have ridden and was only a
fifth of a second down at the gun. This
Italian stylist also won the International
Australian Pursuit by a clear margin over
Charles Marriner of three seconds.
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Wayside Thoughts

/7/

By F. J. URRY

, - %i,,,,,, /

Down the Years
nCCASIONALLY I wonder what would happen`- to me if I gave up cycling. The thought comes
into mind when I meet an old friend whom I have
not seen for a considerable time, and generally his
greeting is " Still at it, I see ; how you sticic,it, I don't
know." Sticking it is a simple matter ; you just keep
on, and enjoy the activity and the blessedness of being
simple. Yet the query makes me reflect that the
process of growing older will not cease, although that
fact has not disturbed me up to the moment-, and I
hope it never will, for, if I lost my activity, while I should
cherish many happy memories, the function of adding
to them by the process of wandering on two wheels
would be a heavy loss. These last years I find I've
grown more contented with my own company and
have come to the conclusion that it is a natural develop-
ment, 'for with it comes a sharpened sense of beauty
and a higher pleasure in the little things of passing
interest which mean so much to the observer .and
nothing at all to the fellow in a hurry. I like company
along the road, and particularly at the end of a day
when pipes are lit and a review of the incidents the

`day has brought are discussed, together with the hope
of a gay to -morrow. I like, too, the slow emotion of
that comfortably tired feeling when the bed is awaiting
you and the dottle in the .pipe is smouldering out.
Still, the fact that I can enjoy a day or so " on my
own " adds another delight to my cycling, forof like to
think it is preparing me for the time when even my
modest ten an hour will droop and few,of the younger
generation will seek my company on the way. It is
well that a man should feel the pulse of these things
before they arrive ; it gives him time for adjustment,
without losing the delight of travel activity.

Know Your Land and Folk
THERE is nothing frightening or forlorn in this

matter, it is just a natural development to expect
after,59 years of constant riding. The ancient is mobile
and fit, a happy man still learning the delights of the
countryside. And I say this, after many years, that
no individual is mentally and physically whole who
does not know something of the land that bred him
and the people who are his compatriots. It is difficult
for rich people to acquire this knowledge, for in this
connection riches are a handicap ; but go to the country
is an ignorant townsman and mix with the people as
one of them, and all your desires to live a different
kind of life-supposing you possess them-will be
glanted for the period of your sojourn. I always wanted
'co be a countryman, and perhaps that is one of the
Mont reasons I am and shall remain a cyclist ; but fate
pl4sted me in town until the highway of life had mounted
the hill and was on the downgrade. Yet there have
been ample compensations, the greatest of which has
been and is the ability of invasion at week -ends and
holiday times in the guise of a wanderer asking, rather
thafi demanding. For I find the man of the land,
fed, even the tramp, knows so much more of his
country than I do that the effort of learning from him
is for ever worth while. You can do it in the company
of a bicycle, but it is difficult with a car, and utterly
impossible if you are superior, for your town -bred
smartness will not penetrate the mentality or provoke
the humour of the farmer, the land worker and the
keeper. You may get to know your Boniface-it is

Chale
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part of his job to be pleasant-but if you go humbly
ignorant to the man of the land the grace of the
countryside will surely enter into you and your erudition
expand.

The Heart of England
PERSONALLY I hope to spend four or five days

of freedom shortly amid the delectable hills of
the Cotswolds. One of my converted friends will be
my companion, and he has chosen this area- for the
simple reason that he has never been over those little
red lanes that wriggle among the valleys joining the
various main roads that cross these comely hills of
the Midlands shires. For us the Cotswolds will be
particularly convenient, for we can make contact with
their outlines in 3o miles and weave our way through
parts of Warwickshire, Gloucestershire and Oxfordshire
without the need of train help. I have not been intimate
with the hills since the war ended, and prior to that the
area was overcrowded with war personnel, and the air
continually shaken with the roar of 'planes. Now,
I am told, peace has descended on the little stone
towns once more, and although there are scars most
of them are hidden and many are returning to nature.
The district is full of romance, history and beauty, so
we expect to wander from place to place, and when we
see the attractive housc to welcome us, cast anchor for
the evening, stretch ar legs in front of a welcome fire,
light out pipes and talk to our hearts' content. A
holiday without haste or planned Purpose, the kind of
roaming when we can stop and look and listen when the
vista is good, or lean over the bridges of those delightful
streams, the Evenlode, the 'Windrush and the Colne.
Belloc wrote of the Evenlode :

The gentle Evenlode that makes
Its rushes bend to hear the sound

Of water mingling in the brakes-
And binds my heart to English ground.

Yes, this will certainly be English ground, probably
the homeliest and the comeliest north of the mature
Thames.

Another Outlook
HOW delightful it is. to persuade people to alter

their habits. I spent an evening with a friend
who has long ago given up cycling, and time and again
the talk veered to the vexed question of petrol, and,
despite all'the Government information on the matter,
he was adamant that the cancelling of the basic ration
was just nonsense. Now,,f don't pretend to know the
mind of authority that decided this ban on petrol
for pleasure so I cannot argue the matter, only listen
and stare and wonder how folk can imagine any
Government would risk public popularity by putting a
penance on petrol users. When I suggested he should
try.,a bicycle-a return to the old active days when his
performances were outstanding-he simply snorted.
Gently, I asked- why Ills reaction was so emphatic, and
the answer startled me. " My workpeople do that."
" So do mine," was my reply, " and I find the folk
in the works rather admire the regularity of my cycling,
saying how well the ' old man ' sticks it." But there was
no moving him from an attitude far too many people
adopt, and in so doing miss many simple and satis-
factory things that put colour and active joy into life.
It is rare to find a man denouncing cycling for such a

reason, though I fear there are thousands who think
similarly, but remain silent.

Ignorance and Accidents
WITHIN a few days prior to writing this paragraph

I have had a couple of close shaves. The first
occurred on a corner round which a youth drove a
horse -float on the wrong side of the road, with the
animal completely in charge of the boy ; the shaft
just missed my shoulder as I swerved into the gutter,
and the wheel caught my pedal, diolodged the chain
and bumped me against a wall. The excuse of the driver
was that the mare was fresh and he could not hold her,
but when I interviewed his employer he readily agreed
where the fault lay and has taken the young than back
into the warehouse. No damage, due more to the fact
that I can ride a bicycle better than that hobgoblin
young man could drive a horse. Two days later the road
was filmed with ice as I started to work in the morning.
A car shot past me on the first hill and within ten yards
had to brake fiercely because there was no room round
a stationary bus. His vehicle -skidded sideways, pushed
me over and came to rest against the rear of the -bus,
with a goggle-eyed driver wondering what on earth
had happened to him. It is astonishing how few
motorists realise when a road surface is tricky. A
crumpled front guard of the car and a little less paint on
the bus were the only casualties, and it is to be hoped
" what might have been " will enter into the mind and
future conduct of one more driver. I once heard an
insurance expert say that the best thing a novice
driver can experience to engender future care in him
is a slight accident Just to prove how easily it can occur.
The difficulty is to guarantee that qualifying adjective,
slight.

Good Reasons
AM often taken to task because my- insistence on

buying the best in bicycles and equipment, a man
can afford is said to be a criticism of the cheaper' article
ridden by the occasional cyclist and the individual
using it for daily work journeys. I am told the
purchaser cannot afford the best or even the next best,
and on that point I can only say that in my experience
the good -class machine not only lasts longer, and is
far easier to ride, but mile for mile it is cheaper. The
utility bicycle is a marvellous production-but it is
utility, which means in essence that it does not pretend
to be so good as a machine costing double the money,
When a man, and especially a manufacturer, says to
me, " the cheap model suits the public" he is probably
right ; but they forget I'm one of the utilitarians with
a daily journey of sixteen miles, including four over
granite setts. And I say without equivocation that the
better the bicycle the easier I ride, and I'm quite .
certain froin a cost point of view I'm well in pocket as
a result of my selection. I've a Sunbeam-John
Marston brand-made in t922, as good as ever it was
despite its battered appearance, and another machine
by a well-known local maker has been helping me to
work and home again, in addition to touring journeys,
for thirteen winters. On both these mounts, rims, tyres
and brake blocks have been the only replacements, and
the rims were changed when it was possible to replace
the rusty ones with stainless steel. Even the saddles
have carried me through the years with one re -blocking,
and though I use inverted levers on the cable brakes
rye never been troubled with 'a broken wire or a faulty
nipple. That is the answer to my critics, and having
found it pays to buy the best to insure comfortable
and care -free riding, I am bound to say so. And I
believe'the use of the best scores in the matter of cost.

The Opportunity
NO man can tell what is in store for him, but at this

time of the year a good many peope will be
making long cycling journeys for the first time, and
some of them will be in trouble with punctures and
adjustments and all those little things that seem to
worry the novice. If you can be helpful to such in
their distress, take the chance, because such deeds
mean much to the comradeship of cycling and make
the stranger within its orbit a happier individual.
And there will be some also who will be physically
distressed, mainly because they are unfit, are riding
the wrong type of bicycle, toe high in the gear ratio
and are badly positioned to get the best out of it. That
is the worst thing about bicycle salesmanship to -day.
People are " fobbed off " with a machine totally
unsuited to them just because that machine happens
to be in stock, and no thought is given to the fact that
one such disappointment may prejudice the sale of
many more bicycles. I have seen it happen so often
that I firmly believe the slogan that " cycling is hard
work " derives from the victims of the misfits. You
may be able to help in the matter of position, and your
advice on moderation in gearing may win a convert to
a great game ; and in any case it is worth the risk. How
do I know these things ? To tell that would be a long
story , sufficient to say I have loaned bicycles to rabid
non -believers and converted -them, and to save one
critic from the ruck of cycle denouncers is worth quite
a lot of effort.

GEARS AND GEAR CUTTING
Edited by F. J. Camm.

Price 6s. from all Booksellers ..or 6s. ed. by
post from George Newnes, Ltd., (Book Dept.),
Tower House, Southampton Street, London,

W.C.2.
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THE "FLUXITE QUINS"
AT WORK

" We sprang a fine leak in the
night.

" Get cracking ! We want the
FLUXITE.

Gosh, it's frozen, I think,
From the door to the sink.

Hey ! steady on there ! Hold
tight I '

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 Fluorite joints can be " wiped"
success/idly that are impossible

by any other method
Used for over 40 years in Government works and by leading
engineers and manufacturers. Of all Ironmongers-in tins,
10d., 1/6 and 3/..

ak TO CYCLISTS! For stronger wheels that
w will remain round and true, here's a time -
tested tip. Tie the spokes where they cross
with fine wire AND SOLDER. Its simple-
with FLUXITE-but IMPORTANT.

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

pressure.
Price 1/6 or filled

2/6.

FLUXITE
IT SIMPLIFIES ALL SOLDERING

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

Also on WIPED JOINTS." Price Id. Each.
FLUXITE LTD., Dept. P.M., Bermondsey Street, S.E.I

APEX
'SUPERLITE'
CELLULOID PUMP

15 x i" BLACK

Thick Celluloid
Beautifully Polished

Light of Weight
but of

robust construction
'SUPERLITE ' 15in
CELLULOID (with
solid drawn brass
plunger tube) each

'LASTWEL' CELLULOID
(with steel split
plunger tube) 15in.

each
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) ISin. each 5/6
BRASS PUMP, Nicka01
Plated or Black enamelled
(with steel split
plunger tube) each '11'

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

fir

"No other tyre

will really satisfy

me now"

Rubber dipped insulated cord body with 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
irestone

BEST TODAY * STILL BETTER TOMORROW

IIIIIRemmennolllormemommismeese.
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I. A. PHILLIPS & COMPANY, LTD CREDENDA WORKS SMETHWICK EIRMINGHAM

You have only
to press the trigger !

No longer is it necessary to go
about jobs of painting, distempering,
whitewashing,' etc., in the old

laborious way.

Now you only need to connect the
" Crystal " Spray Gun to your

electric cleaner, and press the

trigger, to complete such jobs

without mess or effort and at the
same time obtain a much superior
finish. For re-cellulosing cars, cycle

frames, etc., it is ideal.

The " Crystal " Spray Gun will be
forwarded by return, post free, on

receipt of remittance with order.

N.B. Please state make and type of
cleaner when ordering. A special con-
nector, desirable with all and essential
with some cleaners, is available at

3I6d. extra.

Dept. P.M.

75,-
complete

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

( IF you have a home workshop

vilbra -tool
L.

With this remarkable hand -tool you can write
on steel, engrave jewellery, glass and plastics,
carve wood and cut stencils as easily as writing
with a pencil.
Operates off 2301250 volt. 50 cycle, A.C. supply.
Just connect to any electric light socket or plug point.

Burgess Products Company Ltd.,
\is1/._.ibro Tool Dept., HINCKLEY, LEICS.

Complete with Standard
Engraving Point

5276,,
YO U

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

-1d. Clamp.)

T. & C. RADIO COLLEGE,
KING EDWARD AVENUE, AYLESBURY, BUCKS,

Pleaso send me free details of your Home -Study
Courses in Mathematics, Radio and Television.

Name

1 Address

I M.36
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A Dunlop " Jubilee " Function
AS mentioned in the April issue, it was a

very appropriate and commendable func-
tion which took place at Fort Dunlop, when
my old friend Bob Carlisle, that worthy
veteran of the cycle race at Belfast in 1889,
placed a commemorative wreath on the John
Boyd Dunlop plaque, which the late Sir Eric
Geddes unveiled some few years ago. " Bob "
-still active and in harness-has many
unique memories of the pioneer days of the
pneumatic tyre industry, and was closely
associated with Dunlop himself in those far-
away days when the first experiments were
made-to the derision of the wiseacres!

fhe Merry Month of May
NO month in all the year appeals to me

more than May ... the gateway to spring,
and very much the month of flowers. It is
the month when the cuckoo really begins to
treat us to his monotonous notes from bush
and tree ; and it is the month when the
ardent ornithologist has such ample oppor-
tunities of studying bird life. Nesting is in
full swing, and all the countryside is green
and lovely. In the orchards, the fruit trees
are laden with pinky white blossom, and
from every hedge -row there is a chorus of
song. Yes ! I love my cycling in this green
and flowery month, when the sun can be
warm on one's back, and the cares and frets
of the winter can be chased away. . . .

Our Exports Must be Quality Exports !
RECENTLY, a business man much

experienced in export matters, was in
my office, and we were chatting about the

1

*-^." big drive " to increase our exports, and
the progress which various industries were
making. My friend, who is a " globe trot-
ter " in the interests of British business,
struck a warning note . . . pointing out to
me that it was vital that all our exports
should' be of high quality, and that the
traditional British " quality ideal " should
never be sacrificed. He even indicated that
in one or two territories he had visited, he
had found shoddy British goods, and that

- their importation was calculated to do us
immense harm. And I believe very strongly
that we must maintain, at all costs, and in
spite of quantity considerations, the very

h11A I
'10.11.111Als,

\\V

30P"..ein czn

4/111/11.
77:41-1::-L7Z:1-?.77; '

highest possible quality-perpetuating the
traditions which won us our best markets in
the golden past. BUT . . . I pointed out
that as far as the cycle industry was con-
cerned, there need be no fears! Our industry
has " kept faith " and remained true to the
ideals which established the British bicycle
as the best in the world.

" Runs " Cards
THE other day, in connection with my

advertising work, I had occasion to look
at a number of the " runs cards " issued by
various cycling clubs. Most were attrac-
tively produced, bearing in mind the present
difficult situation in relation to paper, and
high printing costs. Others lacked imagina-
tion. I think that club secretaries should
remember that these cards constitute a valu-
able advertising medium, but the advertising
manager will only be impressed if he is
shown an attractive card, and is provided
with all the relevant information he needs in
order that he may make up his mind whether
he should take space. As to the runs pro-
grammes, many of them intrigued me greatly,
and I had nostalgic feelings when I recalled
some of the happy tours and trips I had

enjoyed around some of the places enumer-
ated on the cards ! Rides in the Home Coun-
ties; rides in the West Country; rides in the
quiet areas of Suffolk and Norfolk . . . all
bringing back happy memories, and cement-
ing my determination to do as much riding
in the countryside as I possibly can this
year.

One Tourist's Idea
IT is always well to have a plan, and to

make out a cycling programme for a
season. The other week, chatting with an
ardent tourist in a village inn, nestling 'neath
the Chilterns, we discussed touring, and
plans for this coming spring and summer.
And my friend, with whom I smoked and
sipped ale, had a happy notion. He intends,
this year, to visit as many English cathedrals
as he can . . . starting, he told me, with
ancient St. Albans, Lnd then going east to
view the beauties of Norwich. What a vista
I had of awe-inspiring beauty-of archi-
tectural treats- of dreaming spires, and
mellow stones, and exquisite rood screens!
I gave my friend some hints, for I have visited
most of our cathedrals. I told him of the
majestic loveliness of Lincoln ... of Durham,
set on the hill-of the rare beauty of Lich-
field, the lady of cathedrals." Yes, I think
this is- a "charming and commendable idea,
and possibly other riders may adopt it.
Although we may hear a little too much about
" planning " in the national sphere, I can-
not but think that it is a good thing in our
private lives !

Old-timers
IT was my pleasure recently to attend a

luncheon of the Fellowship of the Motor
Industry .. . and to listen to speeches by men
who were in " at the beginning." Tales of
the earliest cars . . . of crazy journeys which
have become epics . . . of curiosities of
design. And I wondered, as I toyed with
the sandwiches permitted by the Minister of
Food, what had happened to the " Fellowship
of Old Time Cyclists?: I have heard nothing
of this grand body for some time . . . can
anyone tell me of its present health ? It
was-and I hope is-a choice organisation,
which must be preserved at all costs.

Garden Note . . .

AS I write, on a fair April morning, the
daffodils are waving gently in a breeze;

a blackbird is struggling with a fat worm on
the lawn; a grey squirrel slips nimbly up
the smooth bark of a beech tree . . . and
overhead, birds are singing like an ecstatic
choir. Good to be alive, and good to get
out the bike and ride into the incomparable
English countryside!

The an.c.eif room of

Muck Had ham_

-

.<4u"_
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My Point 'of View
By " WAYFARER
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Queer Point of View
9"HE Paris -correspondent of a Midlands daily news-

paper' ended his article about the French capital
with an extraordinary reference to " a Continental
Sunday almost as agonisingly dreary as our own English
Sunday." I suggest, that our friend should indulge in
a spot of introspection and find out what is wrong with
himself. The English Sunday is anything but agon-

i isingly dreary "-if only it is properly used. To me
it remains the best day of the week, for normally it
permits me to spend many hours in the open air and
to achieve a cycle journey to the tune of 70 or 75 miles.
Mine is the pageantry of the ever-changing countryside ;
mine is many. and many along -distance view of shapely
hills ; mine is the loveliness of the heavens ; mine is
good companionship. Sunshine and cloud fall to my
lot, and, after tea in the winter, " night's sparkling
hosts " illumine the sable sky. There is " the wind
on the heath," too, and there is the remoteness of the
little country cottage (with its generous log fire) where,
as a rule, I pause for tea. Nor must one omit to pay
tribute to the healing charm of the land and the seclusion
of the lanes. The English Sunday, as I see it, is anything
but " agonisingly dreary." On the other hand, it
provides one with a succession of joys-not to mention
advantages.

Bits and Pieces
TN the process of clearing away an accumulation
A of newspaper cuttings the other day, I came across
several with which I have somehow omitted to deal.
It appears to me that they are far too good to miss;
so let's havq a look at them. Here, for instance, is a
letter from a lady who suggests that, instead of a fixed
reflector " on the mudguard," small reflectors should
be fixed " to the back of each pedal." While I am
not certain which is the " back " of a pedal, it is inter-
esting to learn that " these moving glow -lights are far
more "eye-catching for motorists, and far safer for
cyclists." I am often tempted to wonder whether
there is not a better way in which people who are so
intensely interested in the safety of the cyclist can
achieve their objective. I rather think there is !

And here is a headline: " Driver blinded by rain ;"
that was the " explanation " offered at the inquest
on three girls who were killed when the lorry in which
they were travelling collided with a stationary lorry.
The driver of the moving vehicle " did not see -the lorry
until I was on top of it." The obvious retort is :
" Why drive blind ? "-but nobody seems to think of
that, Another headline : " Motor -cyclist's fatal
crash into lorry." The lorry was stationary, while the
driver was having a few minutes' rest. No information
emerges on the question of lighting-though, in my
view, this is.immaterial. My verdict is " Carelessness "
-the motor -cyclist should have seen the lorry with
the aid of his own lights. Another cutting contains a
letter from a man who emphasises that cyclists should
not use after dark a suburban road he names', " owing
to its narrowness and bad lighting." He, himself as a
motorist, declared his intention of avoiding that toad
because of the two faults in question, and because of the
danger of " hitting cyclists." My eminently simple
mind would impel' me to recognise the hazards (if

any) arising from restricted space acid poor lighting
and I, personally, would drive accordingly. The poor
lighting can be neutralised by a car's lights-by a
cyclists' lights, for the matter of that-and a narrow
road surely suggests the need for careful and reasonably
moderate speeds. That, at least, is the lesson I would
learn. And then there is another letter from a motorist
who; driving five miles in the dark every evening,
finds the " near misses " he registers, owing to the
number of cyclists who fail to carry rear lights, very
nerve racking. I hold no brief for cyclists who ignore
the law, but motorists who possess adequate lighting-
and that, surely, is an elementary precaution for them
to take-should experience
in locating these erring cyclists. There should be no
danger of those " near misses " which, apparently,
are so frequent.

This problem of overtaking is no new one-if, indeed,
it is a problem at all. We cyclists know something
about it ; the problem is the same for us relatively,
as for motorists. They latter possess a far higher speed
potential, accompanied by very superior lighting. We
cyclists do not write to the Press to complain of " nerve-
racking " journeys and " near misses." We look
where we are going ; our pace bears strict relation
to our forward illumination ; -and we do not travel
blind.

Having Eyes . . .

VXPERIENCE after experience tells me that people
1-, do not trouble to use the eyes with which they
have been endowed. I was waiting my turn near a
revolving door the other day when a stray individual
stepped up and took the space I was just about to
occupy, and which was mine by right. I uttered a few
well-chosen words of protest at this intrusion, and he
apologised, saying : " I never saw you! " My retort
was : " Well, dammit ! I'm big enough ! " and we
left it at that. Soon afterwards I saw a motorist plunge
into a road obstruction, which, of course, he had not
seen-although it was broad daylight. When the road -
man in charge had " said his piece," he turned and told
the spectators that, on the preVious evening, an unseeing
motorist had driven into a similar obstruction which
was guarded by no fewer than 25 red lamps I A day
or two later I encountered the driver of a " Queen
Mary " proceeding the Wrong way in a one-way street.
The warning notices meant nothing to him. Possibly,
however, his eyesight would improve as a result of his
experience. The only manner in which he could extract
his unwieldy vehicle .from the entanglement was to
reverse until he arrived back in a two-way road.

This matter of using our eyes is the concern of
everybody-not excluding motorists.

Stored Knowledge
9'HE job of work by means of which I am at present

earning part of my living entails a lot of travel,
and the knowledge which I have secured and stored up
in connection with my cycling expeditions is standing
me in very good stead. When a committee of inspection
was having a look at me, and trying to decide whether
or not ',I was the right person to undertake the task,

"Practical Mechanics" Advice Bureau COUPON
This coupon is available until May 31st, 1948,
and must be attached to all letters containing
queries, together with 3 penny stamps. A
stamped, addressed envelope mast also be enclosed.

Practical Mechanics May, 1948

. May, 1948

one of the members asked me if I knew the district.
I was able to reply, with confidence and without
boasting, that I was very familiar with the region as a
whole, and I was then given the job. This knowledge,
of course, was an unexpected benefit in connection
with my persistent cycling operations during the last
25 years, when I have travelled so widely in the Midlands.
So once again a word of praise has to be accorded to
the little old bicycle.

The Mystery Lamp
STILL .on the subject of lamps-but now of a

different type-I was rather intrigued the other
day by the reaction of a boy of s2 who inquired the
way of me, and with whom I rode for a couple of mile,.
Suddenly he pointed to my acetylene lamp and asked
" What's that ? " He had never seen one before-
which is not to be wondered at, having regard to his
age and experience. I told him what it was and how
it worked, and he was duly impressed at the thought
of " burning water."

Complimentary
AFRIEND who came up alongside me the other

day, and gave me his company for the next
few miles, commented on the circumstance that a
cyclist properly mounted on his machine, and propelling
it in an efficient manner, constituted a very pleasant
sight. The direct personal application of the remark
was not obvious to me at the moment (the penny has
since dropped and I have come to the conclusion that
a complimentary statement was being made about
myself), and I at once accepted the bait and we discussed
the matter generally. It certainly is nice to see a
cyclist properly mounted-sitting correctly (and firmly)
on his steed and ankling his way along. This type of
cyclist is in the minority nowadays, the most popular
sort of rider being one who plunges the pedals downward
with his heels or his instep, and who adopts a posture
which is like nothing on earth. In my view, another
pleasant sight is a " well -found " tandem couple
travelling, seemingly with very little effort, at a nice bat.
(Incidentally, one of the finest sitters -on -a -bicycle that
I have ever come across was the late Andy Wilson,
who was quite statuesque as a cyclist.)

Three Newspaper Cuttings
QOME of the worthies who write articles in the
-11 daily Press cause me to " see red "-especially
when the existence of the bicycle, and the pastime of
cycling, is completely overlooked. A, recent special
contribution to one of the newspapers I normally read
began thus: " Journeys for pleasure having been
drained from us . . . we have been forced to take an
indefinite farewell of many a beautiful view gained
by a run into the country by car. There remains the
utilitarian train . . ." Of course, if " journeys for
pleasure " can be achieved in only one way, then the
people who see no other method of obtaining fun along
the road deserve to lose, for ever and ever all the
" beautiful views " they used to enjoy. The cycling
way of getting into the country is still available for
very large numbers of the folks who have lost their
" basic." They must get fit for the job ; they must
learn how to ride ; they must be prepared to supply
the necessary energy ; they must be ready to endure
discomfort if the weather should turn bad on them.
If only they will do these things, then I make bold to
say that the " beautiful view " will seem much more
beautiful-because they have earned possession of it.
Try this game, my friends-those of you who think
that " journeys for pleasure " have been " drained "
away. The pleasure is still there, in big heaps-and
supported by other benefits.

In the same newspaper was an article written from
Mexico City, and it opened thus : " The romance has
has been takenaout of travel-we are only two days
from England. Think of it : the aeroplane has
destroyed all the fun of travel because of its very speeil.
In my view, none of the romance has been extracted
from travel merely because one type of journeying is so
rapid. I am tWo days' cycle travel from the heart of
Ireland ; I am three days cycle travel from Galloway ;
I can reach the New Forest in less than two days of
cycle travel,; I can be in the Wye Valley, by means of
my bicycle, in half a day. I trip over romance wherever
I go, and I assert that not one jot of romance has been
removed from the process of travel. The world may
be a lot smaller, thanks to the aeroplane, but the
eternal romance of travel remain, and will endure.

The third paragraph to which reference has been
made takes the form of a letter to The Times from
that engaging writer Miss Rose Macaulay, who speaks
" as one reduced to bicycling " owing to the withdrawal
of the basic petrol ration. The word " reduced " sticks
in my gills. Had it been supplemented by a reference
to the " humble " bicycle, I don't know what I would
have done I Perhaps it is something of a come -down
from a lordly car to the handy two -wheeler. Neverthe-
less, those of us who habitually give the bicycle its
proper place in the general scheme of things cannot
admit of any " reduction." We realise how much better
people would be if, normally, their method of locomotion
was by way of the magical bicycle.
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I Will Teach You to
Play the Piano

Without Drudgery, Fatigue or
Failure. Even if you are of
middle age and do not know
a note. Sun -clear, fascinating
lessons, using ordinary musical
notation, no freakish methods.
BY POST, in your home,
making failure impossible,

and enabling you to read and play
at eight any standard musical
composition. My class is seldom less
than 2,000 pupils. I have taught over
75,000, and I CAN TEACH YOU.
Send for free hook and advice. Say
if Moderate, Elementary, or Beginner.

Mr. H. BECKER,
(Dept. 958),

69, Fleet St.,
London,

BOOKS:
ABC L.M.S. or G.W.R.
" The 20,000 British Locomotives "
" Two Rail Electrification "
S.E. & C.R. Locomotives ...
" Miniature Building Construction "
New Developments in Rly. Model -

USEFUL PARTS

2/-
2/6
$/6
3/6
8/6

15,1-

00 0
liRound Spring Buffers ...
S./L. or 3 Link Couplings, pair 81d. 1/-
Screw Couplings, each ... 1/11 1/11
Disc Wheels, pair on axle ... 9d. 1/6
Pea Lamps. 5v. mins. screw s.c. 6d. each

Postage extra. " or " 0 " Parts List
3d. per post.

TYDLESLEY & HOLBROOK (M.E.T.A.)
109, DEANSG ATE, MANCHESTER, 3

HOMECRAFTERS
Do you know about CATALIN The
Gem of Cast Resins ? You can saw it,
carve it, turn it, etc., with ordinary
tools. Dozens of brilliant colours in
sheets, rods, cylinders, Hexagons,
shapes, etc. S.A.E. for lists.

TOWN BOOKSHOP,
ENFIELD, MIDDLESEX

" PER 131 ET " P; LECTRO DE SOL-
DERING and BRAZING. TOOL.

Operates from 4 or 6 Volt Accumulator
or Transformer.

Price 15'-, post free.
MAINS TRANSFORMER, 3 Heats.

35!-, delivered.
110LBOROW & CO.. 71, Weymouth

Bay Avenue, Weymouth,

PERSPEX CRAFTSMEN
These easily constructed machines will
streamline your hobby. Sets of clear
drawings and instructions for :
(1) JOINTER and SHAPER, for flawless
Mints, etc.. 2/6.
(21 BALLBEARING SANDER and
POLISHER for a professional finish.
26. All Pnst Free.
No difficult processes involved. No
hard -to -get materials required. Satis-
faction Guaranteed.
T. SINCLAIR (Dept. M), 2, Paxton

Terrace, Eyemonth, Berwickshire

1 pint Spray Guns £3 10 0
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
6'. Saw Machines ... £7 10 0
Heavy Duty Jig Saws ... £20 0 0
Air Hose, V. Belts, Ptilleys, Gauges,

Valves. etc.
Illustrated Lists.

H. HALL, 2, Glands Way. Green ford,
Middlesex.

MULTICRAFT Catal in Material, rods,
cylinders, sheets, sections. Beautiful
colours, easily worked. Sample Box
101, Bookend Kits 2119 and 1116.

Table Lamp with Ashtray 141- Post
Free. Details S.A.E. COULDEN &
SMITH, 230, The Avenue, West
Wickham, Kent,

DUII.iLUMIN
AND ALUMINIUM SHEETS
Duralumin 36 in. x 24 in., 7/-.
24 S.W.G. 48 lq, x 36 in., 12/-.

72 in. x 36 in., 15/-.
Aluminium 3 ft. x 2 ft., 12/-.
20 S.W.G.
On all above add 2d. per sq. ft. carriage.
Inquiries invited for various sections,
COMPETITION CARS, LTD., The
Old Maltings, Nayland. Nr. Cfdelies-
ter, Essex. Tef. : Ka,ufaed 331.

NEW Machinery.-Electrie otors, Band
Saws, Drilling Machine. Pumps, Grinders.
Welders, etc. -161m P. Steel. Single.

PARK RADIO OF MANOR PARK
Offers :

Moving coil headphones, made by S. G. Brown, new, ex -Govt., at only 25,- pair.
Brand new ex -Govt. headphones, made by Plesseys or Browns, 4/11, 6d. extra
postage,
Micro/telephones-need no mains or batteries. These work well over long distances
outdoors with only one wire and earth return. Indoors, twin hell wire, which is
cheap, works splendidly. Also make Very good under -pillow speakers, each 2 6.
High tone buzzers to feed into line of above to call distant connection, 41 v., 21 each.
Pocket radios for cyclists or picnickers, complete set (crystal), headphones and
aerial and earth. 22/6.
" Tom Thumb " earphones, as supplied with above set, very sensitive, about the
size of a cherry. 716 pair.
Motors, A.C., D.C., or universal, single and three phase, for all purposes, such
as sewingimachine motors ; up to 12 h.p. for industrial use. Tell us what you need
and we will quote the lowest price.
All types of valves in stock, even some listed " unobtainable."
Send for our lists of new and surplus goods.

PARK RADIO OF MANOR PARK
676,8 ROMFORD ROAD, LONDON, E.12

Cast.ng moulds de.
cut. Bettledress
Seedier,, Aecoplknec.
Fare,ind wild

Can. etc.
Stamped ...et
for In. Illuttrated
Catalosue 6d

TOY -CASTING MOULDS
--DEEP CUT

Soldiers, sailors, airmen, ships,
'planes, tanks, cars, farm 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. 9d. for Illustrated
Catalogue.
NUTHALL, 69, ST, MARK'S RD..

HANWELL, LONDON, W.7

DO YOU WANT A

LATHE?
Why not make your own from readily

obtainable materials.

Clear diagrams and instructions,

3/6 post free.

Posted promptly, as represented or
immediate refund.

P. M. BARHAM, Bridge
Avenue, St. Sampsons,

Guernsey, C.I.

EASILY MADE FROM OUR CASTINGS

J. HALLAM & SON
UPTON, POOLE, DORSET.
MINIATURE PETROL ENGINES for

Aeroplanes, Boats and Race Cars.
Send 6d. for New List.

ZEOLITE
WATER SOFTENER REFILLS
Refills for water softeners atreasonable
charge. This Zeolite is of a high
exchange rate value and is guaranteed.
Price of refill upon application. State
gallons of water to be softened between
regenerations. Sample of approxi-
mately 1 lb. 6./., post free.
HALL AND HAMBLEN, Water
Treatment Engineers, 13, Amy. St.,

Leicester.

ELECTRIC INDUCTION REPEATER
MOTORS, 20v. New Gov. surplus, 5/-,
post 9d. Moving Coil meter movements.
High grade. Extremely sensitive, 7/6.
Post 4d.-Lucas, 22, Hengrove Road,
Bristol, 4.

PERFECT PASTIMES FOR "
PLEASURE AND PROFIT

Crinothene-Cellulose Acetate-Parch-
ment-Plastics-Lanipshade Frames and
Patterns-Raffia-Plastic Leather-Toys
Models-Materials, tools and fittings
for Crafts that are different.
Send 1/- for copy of the Magazine

CRAFTWORKER
(includes full price lists)

HOMECRAFTS (Dept. 2), Albion
Street, Broadstairs, Kent.

TARGET
LATHE TOOL GRINDING JIG

Can be set to give the exact tool
angles. Gives correct top rake, side
rake and clearances with clean cut
sharp edges, impossible with free
hand grinding.

Send S.A.E. for leaflet.
1016 from your Retailer or direct
from_
TARGET Manufacturing Co.,

Dept. P.M..
Wollaston, Wellingborough,

SAILOR SAM'S SECRET
(Reg. Trade Mark).

How to make
SHIPS IN BOTTLES

COMPLETE KITS, 516 and 6) -,from all
good -class Model, Sports and oy Stores

(Dealers Write for Terms.)

COOPER - CRAFT, LTD.
The BRIDEWELL, NORWICH

THE WATCH MATERIAL FAMINE.
10 Geneva watch movements from gold
and silver cases, 25/- the 10 ; ten English
Lever Movements, 50/- the 10 ; ten Swiss
Lever Movements. SW- the 10.-Merkel's,
Jewellers, Pilgrim Street, Newcastle-upon-
Tyne.

MATRIC.
11 needlessly handicap yourself

vv 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 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"

FRANK BROS.
TESTED -DESIGNS

Clear Concise Plans and Instructions
made by Engineers of 47 years experi-
ence for the Amateur to Make at Home.

481 AUTOMATIC TIME SWITCH, 2/6
Operates Kettles, Radios, etc.

482 BENCH VICE, 3/ -
State wood or metal workers.

483 A.C. MAINS GAS LIGHTER, 2/ -
No more matches, batteries, etc.

484 GAS BRAZING TORCH, 2/6
Ideal for brazing, soldering, etc.

Please quote Reference No.

47, GOODENOUGH CLOSE,
OLD COULSDON, SURREY

ADANA PRINTING MACHINES
Print in the odd hours with an

. Adana-still the most absorbing
of crafts. No. 1 NB
MachiRe 84.10.0.

f?' "- No. 2 Il/S Machine
£ 0 . 15 . 0. Will payfor Itself in a month or

two. Send for illus-trated folder to
Dept. P.M. 10,

Adana (Prin tins Machines), Ltd..
15/18, Church St.. Twickenham Middx

TRANSFORMERS
Thompson's of Greenwich (Estb. 1897)
can now supply their Guaranteed
L.T. TRANSFORMERS and E.T.

CHARGERS
Models to suit individual requirements
for Model Railways, Cine Projectors,
L/V Lighting. Chargers, etc., a special-
ity. Let us know 'Your requirements,
enclosing stamp for estimate and List.

_ T. W. TIIOMPSON & CO.,
176 Greenwich High Road,

Greeityyleh, S.E.10.

ELECTRIC HAWAIIAN GUITAR.
Already my drawings and full con-
structional details for a first-class
instrument are being used in five
countries-including New Zealand.

716 post free. C. W. CRAGG (M),
48, High St., Oakharn, Rutland.

TECHNICAL TRAINING
The Institute of Practical Radio
Engineers have available Home Study
Courses in every phase of radio and
television engineering, specialising in
the practical training of apprentices
in the retail trade. Enrolments limited.
Fees moderate. The Syllabus of In-
structional Text may be obtained,
post free, from the Secretary, I.P.R.E.,
Fairfield House, 20. Fairfield Road,
Crouch End, London, 5.3.

RATCHET & REVOLUTION

COUNTERS ,re,/ r.............
Ask for ,---'7 ' 1_11 ,

Leaflet No. I 0)5 "-----...,., ------

Speed up to
6,000 r.p.m. \,. 41keritii

B. & F. CARTER
& Co. Ltd., Bolton 5

NICKEL PLATING
Complete Equipment, including Nickel
Anode, Plating Salt, eto. Full instruc-
tions for Plating Ornaments. Car
Fittings, and all Metal Parts. Flash -

lamp battery only required.
, Price 151-, pest free.
HOLBOROW & CO.,

71, Weymouth Bay Avenue,
Weymouth.



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-D i e s e I Engineering
-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-
RegisiVar-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-wai 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 las Draughtsmen, Inspectors, etc.,
in Aero, Jig and Tool, Press Tool, Electrical,
Mechanical and other Branches of Engineering.
Practical experience is unnecessary for those
who are willing to learn-our Guaranteed

"Home Study" courses
will get you in. Those
already engaged in the
General Drawing Office
should study some
specialised Branch such
as Jig and Tool or Press
Tool Work and so con-
siderably increase their
scope and earning
capacity.

NATIONAL INSTITUTE OF ENGINEERING
(Dept. 29)

148, HOLBORN, LONDON, E.C.I

OVER SIXTY YEARS OF
CONTINUOUS SUCCESS

SOUTH AFRICAN BRANCH : 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 a pamphlet. It is a 132 -page book,
containing- valuable and vital information 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.

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.l.,
A.M.I.E.D., 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.

Write now

THE ACID TEST OF TUTORIAL EFFICIENCY
SUCCESS-OR NO FEE

FOUNDED 1 88 - 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 Coupim 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 : (a) ENGINEERING (Place a cross against
(2) AFRO (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

r
To be filled in where you already have a special preference.

(rd. stamp only required if unsealed envelope used.)


