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THE " ZYTO" 15in, MOTORISED SAWBENCH
WITH TOTALLY ENCLOSED MOTOR

FOR CROSSCUTTING, RIPPING,
MITREING, BORING, GROOVING, etc.

Production of S. TYZACK & SOW, Lhi.

EARLY DELIVERY.
PRICE AND FULL DETAILS
FREE ON APPLICATION.

THE ZYTO " isin. Motorised
Sawbench has been specially

lesigned to meet the demands
of the carpenter and builder,
handyman and for all general

woodwork. Sturdily constructed, with
heavy cast frame, ball -bearing spindle,
built-in dust chute, etc.

Brief Specification :
Saw -table 24in. x r8in., with rise and
fall motion for grooving, etc. Takes
rsin. saw. Long ripping fence with fine
adjustment.
Heavy spindle bored to take dowel
bits, etc.
Fully guarded in accordance with Home
Office Regulations.
Vee rope drive with novel adjustment.
2 'h.p. motor provided.
Supplied single, three-phase or D.C.
current.

PLEASE STATE VOLTAGE.

We are stockists of all types of
wood and meta! working machinery,

and welcome your enquiries.
Illustrated leaflets of "Zyto " wood-
working machines free on request.

S. TYZACK & SON, Ltd., s
LONDON,

Tc
Telephones: CLERKENWELL 5301 (Ten lines,. Telegrams: TYZGAR, FINSQUARE.

I.

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

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

PACTUMS

JOHNSON PACTUMS are exceptionally
useful for those amateur photographers
who like to make up small quantities of
solution at a time. Toners, intensifiers

and Reducers are only needed occasionally

and to have the chemicals at hand in

this convenient form saves time and

trouble. Get a few PACTUMS of each
kind. Keep them ready in your dark room.

The following packings are available.

* 11.Q DEVELOPER (Metol-Quinol)
COPPER INTENSIFIER for 8 -oz.

REDUCER sufficient for 8 oz.

BLUE TONER for making 10 oz.
SEPIA TONER to make up 8 oz.
GREEN TONER for making 10 on.

Ask your Dealer for Scales Brand Rectums.

JOHNSONS OF HENDON, LIMITED
LONDON, N.W.4. ESTABLISHED 1743.

I SCALE MODEL

PERMANENT WAY
for Gauge O Railways

NOW AVAILABLE from Skid
Easily the most realistic, durable and quietest running track made. (Note the new
slide -on chair-an exact fit on rail.) Available with book of instructions and special
jigs for easy assembly.

Scale Track parts for Gauge ' 0 ' Railways.

RAILS, Steel 361n. lengths BATTENS, longitudinal 361.n. lengths
5:- per doz. lengths 11- per doz.

RAILS, Brass 301n. lengths PANEL PINS ... 60. per packet
12/- per doz. lengths CONDUCTOR RAIL CHAIRS for electrifying

CHAIRS, Slide -on Pattern... 3/6 per 100 the track ... 8'6 per 100
. per dozen INSTRUCTION BOOKLET ... 6d. each

SLEEPERS. 3in. long ... 3'6 per 100 TRACK LAYING GAUGE ... 1'6 each
HOLDING -DOWN SPIKES... 6d. per 503 CHAIR FIXING JIG ... 2'8 each
As an example of the low price of these materials, the cost for constructing 18ft. of track is
£1 8s. (with brass rails) -21s. (with steel rails). Brass conductor rails for electrifying the

above, 9s 6d.

"BASSETT-LOWKE PUBLICATIONS"
Send Id. stamp for BPII2 a new brochure giving details of all catalogues, booklets, etc.,

devoted to models and model -making.

BASSETT-LOWKE LTD.
NORTHAMPTON

London : 112, High Holborn, W.C.I.
Manchester : 28, Corporation Street.

SpeccaG:tiea

Manufacturers of

DRAWING and
SURVEYING

INSTRUMENTS

SLIDE RULES

DRAWING MATERIALS

DRAWING OFFICE
STATIONERY

A. GD
TH9R.NTe t anent

sQN LTD
41 GAR.TIIDE IT. MANCt-iffTER- 3

1 00
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TAKE UP
PELMANISM

and Bring Out
Your Latent Talents
vou must have often asked
1 yourself why you don't get
what you want out of life. The
answer is that your mind is a
battle -ground where confidence
and inferiority complex strive
for control. When confidence
has the upper hand things go well
for you. In business, in social
life, in affairs of the heart, your
confidence brings success.

Then why are you not always
confident ? Over half a million
men and women have proved that
confidence can be increased by
Pelmanism and that inferiority
complex can he conquered for
ever.

Is your enemy here ? Amongst
the hindrances and troubles swept
away for ever by Pelmanism are-
Pessimism Procrastination
Indecision Mind -Wandering
Depression Lack of Confidence
Frustration Unnecessary Fears
Forgetfulness Inferiority Feelings

When you have cleared your
mind of its difficulties and weak-
nesses, Pelmanism will tune your
mind, sharpen and strengthen
it and develop many of these
stirring qualities-
-Optimism -Ambition
-Initiative - Personality
-Originality -- Self -Control
-Observation ---Self-Confidence
--Concentration -Reliable Memory

All qualities of the utmost
value in every walk of life.

Practical Psychology
applied to your own needs

Pelmanism is an education not
from outside, but from within
you. It makes all other education
fruitful because it shows you how
to use it. Unlike any other form
of training, Pelmanism helps you
to use all your power, your know-
ledge and your strength of mind
and character, while others can
use only a fraction of the
dormant ability that they were
born with.

Half -fees for serving and ex -Service
members of His Majesty's Forces

(Apply for Services Enrolment Form)

Half an hour a day of spare
time for a few weeks is enough.
Everything is simply set out and
described and no drudgery is
entailed. The books are printed
in a handy " pocket size " so that
you can study them in odd
moments during the day.

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

PELMAN INSTITUTE,
(Established over 50 vu's

130, Norfolk Mansions,
Wigmore Street, London, W.1.

Callers welcomed.
PELMAN (OVERSEAS) INSTITUTES. PARIS:
176 Boulevard Haussmann. AMSTERDAM:
Damralc, 68. NEW YORK: 271 North
Avenue, New Rochelle. MELBOURNE:
896 Flinders Lane. JOHANNESBURG :
P.O. Box 4928. DURBAN ' Natal Bank
Chambers (P.O. Box 1489). DELHI 10
AliPore Road. CALCUTTA 102 Clive Street

NEWNES PRACTICAL MECHANICS

CL Y D E S D ALE
For Bargains in Ex -Services Electronic Equipment

Brand New, Ex.-U.S.A.A.F.
PANORAMIC GUNNERY TRAINER MK.I

Containing a complete SOUND
FILM PROJECTOR. With sound -
head photo -cell CE2, 15o watt projec-
tion lamp, condenser and projection
lenses, etc. (35 mm. sprockets).

A SOUND AMPLIFIER, with
four valves 2 6SJ7's, 5G6, 5Z4, etc.

A CONTROL AMPLIFIER, with
three valves 6SJ7, 2051, 6X5,
VRI5o 30, 2 CX25 photo -cells, etc.,
also Spares Kit, with 6 projector

lamps, 6 each other lamps, 3 photo -cells, sz valves, etc. Operating manual
and reel of safety film. The Equipment is all mounted in a wood case
48i in. v, 19¢ in. toi in., which also has the automatic rewind film magazine.
Operating voltage 115 v. 6o cis, 405 watts. In makers original packing.

CLYDESDALE'S
Price only. £35 Carriage

Paid.
Packed in a Wood Case.

Brand New in tropical packing. Ex.-R.A.F. E524 -

MINIATURE ELECTRIC MOTOR
for 24 volts.

Small dimensions : Length 2iin., diameter On.
(with 4BA fixing lugs). Totally enclosed diecast
body, finish grey. A 4 mm. shaft iin. long is

available for coupling.
CLYDESDALE'S Post

Price Only. 5/11d. each. Paid.

Send now for New Illustrated Lists. Please print Home and Address

CLYDESDALE su "" co LTD
2 BRIDGE STREET, GLASGOW, 4'.5 'Phone : SOUTH 270619

VISIT OUR BRANCHES IN ENGLAND, SCOTLAND AND NORTHERN IRELAND

HEADPHONES WHICH
UPHOLD BRITISH PRESTIGE

TYPE 'K'

S. G. BROWN, Type K'
Moving Coil Headphones supply
that High Fidelity Reproduction
demanded for DX work, monitor-
ing and laboratory purposes, etc.

OUTSTANDING
CHARACTERISTICS

D.C. RESISTANCE 47 Ohms

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

SENSITIVITY. 1.2 x 10-12 watts at I kc.
.0002 Dynelcm2.

PRICE £5.5.0 PER PAIR

Descriptive Literature on request.

Your local dealer can supply.

*For details of other S.G. Brown Headphones (prices
front 30!- to 63!-) write for illustrated Brochure " P.M."

Telephone : Watford 7241

SHAKESPEARE STREET, WATFORD, HERTS
t-WeW0111111111.11

April, 1949

WILKINSON'S
OF CROYDON
CONTACTOR UNIT. A precision
clock movement 31,in. x 21in. mounted
on a 3 -stage filter used for sending impulses
by means of a switch operated by the
escapement. This valuable instrument is
fitted in a sound -proof case ; 12 or 24
volts. Brand new. 1516.
THERMOSTAT SWITCH. Bimetal
type in sealed glass tube 21in. x tin. 30°
Cent. 51- each.
GENERATORS Hand operated. 5/-.
MICROPHONE & HEADPHONE
SET. Moving coil with switch. 716.
8" GOODMAN SPEAKERS with trans-
former, 21/,
ROOM THERMOSTAT. Adjustable
45 to 75 Fahrenheit. 4216 each.
THERMOSTAT. Sacchwell type W.O.
I2in. stem, 230 vt, 10 to 90 deg.Cent.351,
MUIRHEAD Slow Motion Drivcs, 716.
RHEOSTATS. Suitable lor low voltage
model work. 216 each.
COCKPIT LAMPS with obscured domed
glass for S.B.C. Bulbs. Brand new with
switch. Diam. Sin. 51- each.
VOLTMETERS. 01300 A.C. Moving
iron. 21in. flush. 1716 each. 0115 vt.,
MORSE KEYS WITH BUZZERS
on board with Battery Holder. 4111 each.
ELECTRIC MOTORS. With gearing
lor 12 or 24 volts D.C. 151-. Similar type
suitable for conversion for 230 A.C. mains
operation. 18(6.
POWER UNIT, employing a 5Z4G and a
high voltage rectifier SU2150A , together
with a I raf. condenser, 2.5 kV. and other
components. 17/6.
A.C. INDUCTION MOTORS. Single
phase. 1,425 r.p.m. All voltages. Ideal for

workshop and
industrial
uses. Heavy
duty. Silent
running. No
radio inter-
ference.

h. p. 16-15-6.
h.p. £7-5-8.

h.p. 68-17-0.
List 2,1d.

L. WILKINSON
204, Lowe, Addiscombe Road, Croydon

Ex -WD
6 VALVE
SUPER H ET

Plus 1,6Complete, less valves and
crystal. Can be adapted for postage
4 -station push-button Receiver, or
Car Radio.
Above set can he supplied with
valves. Post free. Data 32/.

Book 1/8 extra,
ADJUSTABLE THERMOSTATIC
SWITCHES. Suitable for mains
voltages. Varies 300 to 90° Fah. oiti

Post free, each
CAPILLARY TYPE THERMO-
METER. 0-100 deg. Cent. Good 0/6
length of tubing. Post free, 00/
NUTS, BOLTS, WASHERS, small
sizes for model making. Three 7/6
gross assorted.
PUMP for exhausting, compressing or
liquid pumping. Brass con- 7/6
struction. Spring loaded,
" INEXPENSIVE TELEVISION'.
BOOKLET at 1/6. Shows how to make
your Television from Ex -Govt. Radar
Units.

EX -RAF
CLOCK UNIT

This set can be
modified for use as

Clock or Auto-matic timing
device. Packed
in CASKET of
strong hakelite
or solid oak with
sponge padding.
Size of actual

Post Free motor-diameter
3 WI. x lin. deep. Casket bin. x tin. x 5in

Write (Dept. K)

INSTRUMENT CO.
244 HARROW ROAD, LONDON, W.2



April, 49.19 NEWNES. PRACTICAL MECHANICS 195

THE BRITISH MADE PRECISION SMALL TOOLS

BRIDGES

Ground to
fine limits and electroni-
cally hardened, Bridges
(Swiss Type) Drills
satisfy the most exacting
needs of the watch -

:_1115 maker and engineer.

PIVOT DRILLS
For drilling very small
holes. Range of sizes:
.05 mm. (.002") to
.5 mm. (.0197").

FLAT DRILLS
Similar to pivot drills.
Range of sizes: .25 mm.
(.0098") to 3 mm.
(.1181").

STRAIGHT FLUTE DRILLS
Recommended for brass.
Range of sizes: .35 rum.
(.0138") to 3 mm.
(.1181").

STANDARD
SPIRAL FLUTE DRILLS
Improved design for easy
ejection of swarf. Range
of sizes: .1 m m.(.0039")
to 3 mm (.1181").

SINGLE SPIRAL FLUTE DRILLS
For drilling to extremely
fine limits. Range of
sizes: .1 mm. (.0039")
to3mm.(.1181").

Dbtainable from your usual supplier ;
in case of difficulty write for name of your
nearest stockist. Details of Bridges
" Small " Tools and Speciality Instruments,

sent on request.
S. N. BRIDGES & CO., LTD.,

Parsons Green Lane, London, S.W.6.

A NEW BENCH

MILLING MACHINE

FOR SMALL USERS
A Major contribution to the small
machinery market offered for
immediate delivery. The brief
specification given below will
interest all who have capacity
for this useful machine at a

modest price.
Table Length : I tin.
Cross Traverse : 24in.
Table Width : 31in.
Vertical Movement : 6in.
Spindle Bore : No. a M.T.
Price : £20.

Countershaft : Si,'- extra. Milling
Arbor (Lin.) 25/-.

Machine Vice: 20/6.

INVITATION

You are invited to send for List
No. MB49. This contains full
details of the above and current
machinery offers, gladly mailed
on request.

T. GARNER & SON, LIMITED
Hand and Machine Tool Division

Redbrook Works, Gawber,
BARNSLEY Phone: 2908

SPARKS' DATA SHEETS
The finest Radio Constructional Data Sheets obtainable, used
and recommended by discriminating constructors, and Radio

Dealers, in many Countries.

NO RADIO EXPERIENCE NECESSARY
'The Full-size Black and White Prints. plus descriptive matter, are noted
and praised for their Simplicity and Clarity.

DESIGNED, TESTED and GUARANTEED
L. Ormond Sparks. a name synonymous with satisfaction since 1923.
Designs, Tests, and Guarantees all Sparks' Data Sheets.

The Fortieth Design
THE "CRITERION" A.C. RADIOGRAM

A Design for which discriminating Quality enthusiasts have been waiting
TWO T.R.F. STAGES. INFINITE IMPEDANCE DETECTOR. TONI::
CORRECTOR STAGE. INDIVIDUAL ,HIGH & LOW NOTE CONTROLS.
VOLTAGE, AMPLIFIER, PHASE-SPLITTER, TWO TRIODES IN CLASS A
PUSH-PULL. MEDIUM & LONG IN -AYES. P.C. SWITCHING. 8 WATTS
OF QUALITY REPRODUCTION.
3 Sheets of Full-size Assembly and Wiring Plans, etc., 7'6.

SEND 21d. STAMP FOR LIST

THE "CONQUEST." An Efficient
A.C./D.C. ALL -WAVE SUPERHET.
Five Valves, 3 Wave Bands. A.V.C.
4 Watts Output. P.U. Connections 2,9
THE " POCKET PAK." All -dry
Pocket I -valve Portable, med. waves.
Good 'phone sigs. ... 21
THE "JUNIOR." 1-valver MIL waves.
All -dry Batts. Good 'phone 2,6
THE " CRUISER." All -dry T.R.F.
3-Valver for use with short aerial, 26
THE " CUB." A.C./D.C. 2-Valver Plus
Rect. Fine results on MIL waves. 2!6
THE " CADET." A.C./D.C. 4 Watt
Amplifier, 2 Valves, plus Rect.... 2,13
THE CHALLENGER." An Out -

COMPONENTS

standing A.C.ID.C. Portable for use in
any room without aerial or earth :
3 -Valve T.R.F. circuit, plus Rect. 29
A.('. TWO -VALUER (Plus Rect.).
AUL Waves. Fine Power and Tone. 213
A.C. THREE-VALVER (Plus Rect.).
T.R.F. Circuit. ML Waves ... 2.9
A.C. SUPERHET. 3 Valves plus
Rect. All -wave. 4 Watts Output. 2/6
BATTERY ALL -DRY PORTABLES.
Tiny Two. Med. waves. Local Station
on 21in. Speaker ... 216
THREE -VALVE PORTABLE. M/L
Waves. A very popular set ... 2,6
THE PORTABLE FOUR. Med.
waves only. T.R.F. Circuit ... 26
AVAILABLE

(Nearest Station : L. ORMOND SPARKS (P), ('Phone :
Ladywell S.R.) 9, Phoebetit Road, Lee Green 0220,

Brockley, S.E.4.

RATCHET SPANNERS

HUGE demand enables us to
offer "Leytool" Ratchet Spanners at
pries 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
iso 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, 45:-

Write for Illustrated Leaflet giving
sizes and prices.

ZOOA 10 41,100/IFOR THE MOST UP-TO-DATE

AND EFFICIENT

DESIGN

Precision
Hand Drill

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.

LEYTONSTONE JIG & TOOL CO., LTD., High Road, Leyton, London, E.I0
Telephone : LEYtonstone 5022-3-4

GALPINS
ELECTRICAL STORES

408 High Street, Lewisham, London,
S.E.I3.

(Near Lewisham Hospital.)
PHONE : LEE GREEN 0309.

TERMS : CASH WITH ORDER,. (NO
C.O.D.)

MAINS TRANSFORMERS, Input, 200-
250 v., 50 cycles, in steps of 10 v. Output
450101450 v. 250 mla., 4 v. 4 a., 5 v. 4 a..
6.3 v. 8 a., 6.3 v., 8 a., 6216. Ditto 450101450
v., 250 mla., 6.3 v. 4 a., 5 v. 4 a., 4 v. 8 a.,

.4 v. 8 a., 601-. Another 5001350101350500 v.,
250 mla., 6.3 v. 8 a., 0, 4, 5 v. 4 a. twice,
6.3 v. tapped at 2 v. 2 a., 6716. Another
350101350 v., 300 [rile., 4 v. 8 a., 4 v. 4a.,
6.3 v. 4 a., 6.3 v. rapped 2 v. 2 a.. 57(6
Another 5000/500 v., 300 mla., 6.3 v. 8 a.,
6.3 v. 8 a., 6.3 v. 4 a., 4.4 a., 5 v. 4 a., 6716.
MAINS TRANSFORMERS, all 2001250
v., 50 cys., I phase, input, output 700101700
v., 70 mla., 4 v., 2 a., 12 v., I a., 301- each.
Another 5251525 v., 150 cola., 6.3 v., 5 a..
5 v., 3 a., 371- each. Another 2,350 v. at
500 mla., 851- each. Mains Smoothing
Chokes. 10 Hy. 100 mile., 61- : 150 rn1a.,
816 ; 350 mla., 251- ; 5 Hy., 250 mla.. 1716.
EX -GOVERNMENT (G.E.C.) ELEC-
TRIC FANS. 12 v., a.c.1d.c. laminated
field, complete with 54in. impeller. New,
boxed, 201- each, post
MAINS TRANSFORMERS (Auto
Wound). Voltage Changers tapped 10,
20, 25, 90, 130, 150, 190, 210 and 230 v..
all at 1,000 watts, a combination of 24
voltages can be obtained from this trans-
former, new ex -Government Stock, £511010
each, carriage 51, Mains Booster Trans-
former, tapped 0, 6, 10, 19, 175, 200, 220,
225, 240 and 250 v. at 1,500 watts (new, ex -
Government), £51510 each, carriage 5/-.
Another Auto Wound, tapped 0, 110
ISO, 190, 210 and 230 v. at 1.500 watts,
£611010 each, carriage 5/-. Ditto, 2,000
watts, 71510 each, carriage 51-.
ELECTRIC LIGHT CHECK METERS
(Watt Hour). A.C. 50 cys., 2001250 v.
5 amp. load, 1316, post 21-. 10 amp., 211-.
post 2I-. ; 20 amp., 251-, post 21- , also a
few only Pre -Payment II- slot type, 20 amp.
load, less coin box, complete with
chronous Motor, 35/- each, carriage 316.
SPECIAL OFFER METERS, all new,
boxed. Moving Coil, first grade instru-
ments, 0 to 20 v., 101- each, or 3 for 251.;
0 to 40 v., 1216 each ; 0 to 10 amps., 151 -
each, all 2in, scale. 0 to 20 v., A.C.,
calibrated 50 cycles, 25/- each ; 0 to 40
amps., thermo-coupled, 251- each.
CHARGING SWITCHBOARDS, size
174in. x 164in. x 8in., containing 5 circuits,
5 Moving Coil 0 to 15, Ammeters, 10 to
50 VIMeter, 4 I -ohm 12 amp. Resistances,
I 14 -ohm 1-4 amp. Resistance, all variable,
also Switches, Fuses, etc., condition as
new, £411010 each, carriage 101,
EX-R.A.F. CRYSTAL MONITORS,
type 2, complete in wooden carrying case,
the frequency depending on crystal used,
51- each. Short Wave Aerial Coupling
Units (1Navemeters), 51- each.
MAINS TRANSFORMERS, Input 230
v., 50 cycles, output, 42 to 50 v. at 100 a..
£15 each, carriage 101- another input,
2001250 in steps of 10 v. Output tapped
6, 12, 18 and 24 v. at 10112 a., 451- each,
carriage 2/- ; another 230 v. input, output
12 v. at 84 a., 251- each, carriage 21- I

another 220 v. input, output tapped 12
25, 374. 50, 60, 75, 874' 100, 110 v. at
1,100 watts, £411510 each, carriage, 716.
(These Transformers are all double wound.)
MAINS VARIABLE RESISTANCES
(slider type), new, ex-Govc., 14 ohms
carry I to 4 amps., graduated, useful as
dimmers, etc., 1715 each ; another 0.4
ohms, carry 25 amps., 1716 each, post 116.
Ex -Govt. Moving -coil Cell Testers, 3-0-3 v.
(new), 151- each.
EX-R.A.F. MICROPHONE TESTERS
(new). These consist of a Ferranti 0 to
450 mlamp. 21.in. scale meter shunted to

1 mla incorporated Westinghouse Recti-
fier, the whole encased in polished teak
case, calibrated at present 0 to 10 .v.,
25/- each.
EX-R.A.F. ROTARY CONVERTORS,
12 v. D.C., input 230 v. A.G., 50 cys.

1

phase at 100 w. output, 851- each, carriage
316. Ditto 24 v. input, 651- each, carriage 316.
PRE -PAYMENT 11- SLOT ELECTRIC
LIGHT CHECK METERS, 2001250 volts,
50 cys. I ph., 24 amp. load, 30/- each;
carriage 316 ; 5 amp. load, 351-, carriage 316.
10 amp. load 42/6 each, carriage 3/6.
MOTOR ALTERNATORS, Ex R.A.F.,
as new, 230 v. A.C., 50 cys. I ph. input.
Output 250 v., 625 cys. I ph. at .24 amps.,
751. each. Ditto, 1725 cys. output. 85/ -
each. Please note both these machines
need a separate 24 volts D.C. excitation.
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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
A cronautical

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
Mechanical Engineering
Mine Surveying
Mining Engineering

Motor Engineering
Motor Mechanic
Motor Vehicle Elee.
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 Drawing
Woollen and Worsted

Manufacturing
Works Engineering

And most of the Technical, Professional, Commercial and Civil Service
Examinations.

(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 our special free booklet on 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

Pease send me the free booklet describing your Courses in

Name Age
(USE BLOCK LETTERS)

Address

Addresses for Overseas Readers
Australia : 140, Elizabeth Street, Sydney.
Egypt : 40, Sharia Malika Farida, Cairo.
Eire : Anglessa Street, Dublin, C.4.
India : Lackshmi Bldgs., Sir Pherozsha Mehta Rd., Fort,

Bombay.
New Zealand : 182, Wakefield Street, Wellington.
N. Ireland : 26, Howard Street, Belfast.
South Africa: 45, Shortmarket Street, Cape Town.

RADAR UNIT 64
Earl, unit contains :-
2 VR91's, the popular EF50.
1 VT60A, the always useful 807.
1 CV73, the television output valve now

in great demand, KT44. Pen 46.
2 CV54's, high voltage rectifier, V960, will

rectify 2.5 KV at 60 ma.
' 1 CV85, an enclosed triggered spark gap

valve, type V2023. .You receive all the above valves In the
unit for 18'9. Thus, valuing the valves

at only 2.6 each, for the extra 1.3 you receive :-
A steel case, size 211n. x alin. x 11 iin. high, containing valve bases for the above. 8 PYE
sockets, 3 high ohmage relays, 6 paper condensers, 1 metal rectifier, 3 potentiometers,
1 ON, OFF toggle switch, 1 .05 mfd. x 3.500v condenser, 1 .5 x .5 x 2.200v condenser, 30
assorted resistors, 1, 1, 2 and 3 watts. paxolin resistor panels, plus various other sundries
such as useful clips, and mounting brackets, etc.
Whichever way you look at this. the value of the goods is terrific. THE PRICE OF TIM
UNIT is 13:9 plus 51- carriage, as these units weigh nearly 40 lbs. PLEASE ORDER
ITEM NO. 277.

R. 1155
This famous R.A.F. receiver is undoubtedly the
best of the many good receivers made for exacting
war -time requirements. Our last consignment
we have graded into three classes according to
external condition. Class A at £1.21.0- being
as new, class 13 at nolo, slightly soiled, and
class C at 28/10/- being rather well used. Even
the class C ones, however, are in thoroughly good
working order for all classes have been
checked, adjusted and ser$'iced in our
workshops. You can't go wrong by buying
one of these, for it will give you years of
useful service. Please add 15'- extra to
cover carriage charges and wooden transit
case. H.P. TERMS IF REQUIRED.
To save you having to make any fiddling
alteration to your R1155 we have developed
a unit which is a combined mains power
pack, loudspeaker, 0V6 output stage and
set switching unit. This is enclosed in a
very fine cabinet and stands on top of the
set as illustrated. It is fitted with two
leads, one plugs into the mains, the other
plugs into the receiver. Your R1155 is
then mains operated and will work right
away without modification. The price of
this unit is £7 carriage paid.'

TELEPHONE KITS
These contain enough ex-R.A.F. equip-

, ment to make two telephone stations
.enabling two-way speech over long or
short distances. The complete kit

I consists of 2 microphones, 2 headphones,
2 switches, 2 batteries, length of wire.

1 The only other equipment you have to
find is sheet metal or wood to use for the
containers. Price 86 Post free. Order
Item No. 290.

W. D SALES

YOU ARE INVITED
to call any day during transmitting times,
and to judge for yourself- the quality of
the picture given by our W.D. Televisor
Mark 2. If you can't call, send 7/6 to -day
for the data so that you can get to work
right away. All parts may be Wm-chased by calling or writing. H.P.
TERMS IF REQUIRED.

r, Electron House, Windmill
Hill, Ruislip Manor, Middlesex.

EVERYTHING FOR THE HANDYMAN
Wood Mouldings, Dowelling, Table and Chair Legs, Lamp
Standards, Coffee Tables, Plywood Substitute, Balsa Wood, Wheels,
Cabinet Handles and Knobs, Cabinet Fittings, Sheet, Strip and
Tubular Metal, Hinges, Screws, Transfers, Doll's House Fittings,
Electrical Accessories, Saws, Planes, Vices, Drills, etc., and Hundreds

of Other Lines.

Special Fittings Obtained to Order Within a Few Days.
SEND 6d. FOR OUR LATEST ILLUSTRATED CATALOGUE

B. KOSKIE
75 LEATHER LANE, HOLBORN, E.O.1
Closed I o'clock Saturday. Phone : HOLBORN 4777

PRACTICE YOURSELF INTO A CRAFTSMAN
And Inspire Youth to Enjoy Making Things!

Here are a few interesting jobs away from the humdrum
MAKE a Wire Recorder and COPY your friends' best records, B.B.C, gems, or

wedding services, etc. The wire can be used over and over again after magnetically
wiping out previous recording. Constructional gen, 5.'-; synchronous motors for
drive. 45/- ; Alnico wiping magnets, 216 ; suitable pulleys. 1/- and 1/6: capstans,
6/6 ; international standard spools for wire, : magazine of " Crown " recording
wire sufficient for half-hour run, 55/-. Total cost should not exceed £15. Yourpresent amplifier can be used, and a saving made here.
MAKE an Exposure Meter for 30/-. Kit of parts with assembly gen, 15', or parts
separately : microammeter, 7,6 selenium cell, 6/- : two resistors, 116.
MAKE a Garden Waterfall with water tumbling over rocks into a lily pool.
Electric water -pumps, 350 galls, per hour, 24 volts for safety against possible shocks,
32/6 each ; step-down transformer from 230 v. to 24 v.. 32/6. Post and packing, 116.
MAKE a Batteryless Foolproof Receiver which will drowse the kiddies to sleep.
Be,tteryless crystal diode valve, 2,6 : .0005 miniature variable condensers, 4/6 :
coil wire, 1/6 phones, 4111 ; .001 condenser, 11- ; kit of parts with assembly gen,
16/-, and gen for a 1 -valve loudspeaker set for the bedside. Kit of parts, 23.17.6.
MAKE a Trickle Charger which is never idle day or night. It works the doorbell
and will at the same time trickle -charge a 2- or 4 -volt accumulator. Kit of parts
and gen, 141-.
MAKE a Steel Guitar. Components for an electric sound head, 12/8, which
connects to pick-up sockets on your radio or amplifier ; also contact mikes for
-attaching to fiddles, 'cello, bass, piano, etc., 10'6.
MAKE a Robot Secretary. Just stand your telephone on the robot like a teapot
on its stand, and the conversation of the distant speaker is amplified loud enough
to hear without holding.bandset. All components and gen in stock. Total cost, 25.
STILL AVAILABLE.-} h.p. 230 v. A.C. motors, 23.12.6. Plus 5/- carriage sewing -
machine motors, 230 v.' 25/- ; micro -telephones, no batteries required, fine for bed-
ridden, house to workshop,' cafe to kitchen, only 2;6 each, 4 for 916.
Callers welcome to see home-made television for 215420, or home-made wire
recorder, etc. Phone, asking quickest way to come : ILF 2066,
PARK RADIO of MANOR PARK. 676-8, ROMFORD ROAD. LONDON, E.,12
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4

lir Ministry
FOLDING TRIPOD. Treble extending lightweight ex Air

'Ministry. Eitends to 50 ins. Length folded, 21 ins. Brass top.
Rigid construction. Ideal for photographers, engineers, draughts-
men, surveyors, etc. Weight under 2 lb. (Postage and 14/6packing 9d.)

CH OBERT RIVETER. (Type A.) Ideal for blind riveting, etc.
Hand operated. Takes most types of rivets. Supplied in wood case,

complete with in-
structions and all
necessary com-
ponents. (Post and
packing 113.)37/6

0

14 VOLT
HIGH
QUALITY -
MOTOR

F CCrA1,4'R IC

OPEN VIEW

MULTIPLE LEVER
CONTACT ASSEMBLY

CAOSSMEP,AL EBXL YGE AR

REPEATER MOTOR

DIET E RENT IAt
GEAR

QUADRANT

TORPEDO
COMPUTER.

Contains fine selec-
tion of gear wheels
and ball races along
with a high quality
fractional horse -power 17. v. D.0 motor.
Also numerous other parts of useful
eleccro-mechanical equipment. A com-
plete differential gear is incorporated.
This instrument represents as fine value

as one bombsight computer. Weight
approximately 30 lbs. 38/6(Carriage paid U.K. only.)

FLEXIBLE DRIVE. As used on
Air Ministry tachometers. Heavy

duty flexible metal sheath, with
brass connecting nuts. Rectangular
ends of driven in. square and I in.
long all over. Exceptional value.
Supplied in various lengths, approxi-
mately 2 ft., 316; 3 ft., 416; 4 ft.,
5;6. (Postage 9d. each.)

AERO SPARES CO.
Dept. 125, 71, HIGH HOLBORN,
LONDON, W.C.1,
Head Office 69, Church Street,
Edgware Road, London, N.W.S.

Tel. : AMBassador 4856.

71171VX0MID
TYPE ML7

3!;" HEAVY DUTY BENCH LATHE
Supplied through leading Tool Merchants.

Extensive
range of

accessories.

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

07.148A

YOU
can become a first-class
RADIO ENGINEER
We are specialists in Home -Study Courses in Radio Engineering,
Servicing, Transmission, Television, Mathematics and Radio Calculations

Post coupon now
for free booklet
and learn how
you can qualify
for well -paid
employment or
profitable spare.
time work.

T. & C. RADIO COLLEGE,
KING EDWARD AVE., AYLESBURY.

' Please send me free details of your Home -Study I
I Courses in Mathematics, Radio and Television.

Name
(Pont coupon in
unsealed envelope I Address

-1d. stamp.)

HOUSES  SHIPS  ASHTRAYS  BOOK-
ENDS  SIGNAL CABINS  RAILWAY

STATIONS  AIRPORTS  DOCKS
RELIEF MAPS  PLAQUES  MODEL
FURNITURE  INKSTANDS PAPER
WEIGHTS  MODEL FIGURES AND

ANIMALS ETC.

SIMPLE TO HANDLE INEXPENSIVE

The Instruction Book illustrated tells you how
to make such models as above, without special tools or
skill, in Sankey's " Pyruma " Plastic Cement. This
material, modelled while plastic, dries or bakes to
stone -hardness, ready for painting according to
instructions. Obtainable at local ironmongers, hobbies

shops and art material dealers.

Get Instruction Book by sending 4d. in stamps to the
address below

Dept. 4

SAN KEYS

PLASTIC CEMENT

J.H. SANItElr& SON,LT?

ILFORD Est. 1857 ESSEXM.48
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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
Pi.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. Mining Surveying
Inst. Man. Engineer Road Eng.
A.M.I.Struct.E. Hydraulics '

M.R. San.l. Municipal Eng.
City & Guilds General Civil Eng.
Sanitary Inspector Structural Eng.
Specification Reinforced Concrete
Structural Design Railway Eng.

SURVEYING AND BUILDING GROUP
A.R.I.B.A. Costing & Valuations
F.R.I.C.S. Heating & Ventilating
A.M.I.H. & V.E. Clerk of Works
1.1.0.B. Surveying & Levelling
F.A.I. Building (all branches)

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

Advanced Wireless
Radio Servicing
Television
Sound -film Projection Eng.

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

Course

General Automobile Eng,
Garage Management
Electrical Equipment
High Speed Diesels

AERONAUTICAL ENGINEERING GROUP
A.F.R.Ae.S.
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.

Our Diploma is accepted for Graduateship of the Inst. of Engineering Draughtsmen and De[signers.

WE DEFINITELY GUARANTEE
" NO PASS -NO FEE "

If you are earning less than £10 a week you cannot afford to miss reading " ENGINEERING
OPPORTUNITIES" ; it tells you everything you want to know to make your future secure, and
describes many chances you are now missing. In your own interest we advise you to write for your
copy of this enlightening guide to well -paid posts NOW-FREE and without obligation.

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

THE B.I.E.T. IS THE LEADING INSTITUTE OF ITS KIND IN THE WORLD
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Inland
Abroad
Canada

SUBSCRIPTION RATES
- (including postage)

WS. 6d. per annum.
10s." per annum.
10s. per annum.

Editorial and Advertisement Office : Practical
Mechanics," George Newnes, Ltd.

Tower House, Southampton Street, Strand, W.C.2
'Phone : Temple Bar 4363

Telegrams: Newnes, Rand, London.
Registered at the G.P.O. for transmission by

Canadian Magazine Post.

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

expressly forbidden.

Owing

PRACTICAL
ECHANICS

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

Editor: F. J. CAMM

VOL. XVI APRIL, 1949 No. 186.

FAIR COMMENT

Rotating Wing Activities in Germany
THE B.I.O.S. Overall Report No. 8, pre-

pared by Captain R. N. Liptrot of
the Ministry of Supply, which has

just been published by His Majesty's
Stationery Office, deals with rotating wing
activities in Germany, and will be of interest
to all those interested in aircraft. The
Report deals with the activities of well-known
German firms in the world of autogiros and
helicopters, such as Focke-Achgelis, Flettner,
Doblohoff, Nagler & Rolz, and A.E.G. ;
many interesting details are described of con-
struction, flight controls, tests, engine instal-
lations, etc. Seldom perhaps has the com-
plete field of rotating wing activities been
so concisely and clearly reviewed as in this
present publication, and it may well serve as
a textbook in so far as German work in this
field is concerned.
The "Heliofly "

The two most spectacular developments
which are described in this B.I.O.S. Overall
Report are the A.E.G. electric helicopter and
the Heliofly "; the former consisted of an
electric motor of 200 h.p., two counter rotat-
ing blades at 450 r.p.m., and an observation
platform mounted centrally above the axis
of the rotating blades. The intention was to
use it either for observation purposes or as
an aerial, using the tethering ropes for this.
The complete outfit was stowed in trucks,
and is mobile. -

Even more revolutionary is the invention
of the " Heliofly," by the Austrian engineer
Baumgartl. It might well be called the
" aerial bicycle " and " aerial motor -bicycle "
respectively. The small autogiro, only
weighing 381b., is strapped on the back of
the person using it, who would start the
blades rotating by hand and could safely fly
off a roof -top. The " motor -bicycle " has
two tiny engines added to the rotor -blades,
otherwise it was exactly the same as the
other type of "Heliofly." The ." de luxe "
model was constructed around a simple frame
which does not allow the folding together of
the whole equipment as is done in the case
of the other two models. Photographs and
drawings in the B.I.O.S. Overall Report give
a vivid picture of this ingenious design.
Details of designs of many other types of
autogiros and helicopters are given together
with extensive diagrams. In addition, the
Report is fully illustrated, contains 73 pp., a
full bibliography and a subject index. The
price is 3/-. By post 3/2.
Control -line Flying

LAST -month I wrote a paragraph dealing
with this latest develOpment in model

aeronautics, when I expressed the view

By THE EDITOR .

that little was to be learned from, it. That
is a view which is held by many of those
who, like myself, have been associated with
model aircraft for many Years. Some
correspondents have written to express their
views on control -line- flying. The fact that I
invited Col. Bowden to contribute articles
on the subject should indicate that I pre-
serve an open mind on the matter. The
advantages claimed for control -line flying
are: that there are less repairs, less danger
to the public (a fact I dispute), more realistic
models can be " flown," and aero modellers
living in large towns or in places where there
are no large spaces find that tethered flying
is a suitable relaxation and expression of
their hobby, without having to undertake a
long journey to an aerodrome and perhaps a
long chase after a badly trimmed model. My
paragraph, of course, made these points clear.
I have no doubt that control -line flying will
continue, but I do not withdraw my criticism
that it can be dangerous, both to the partici-
pants and to the spectators.

I was one of the first to experiment with
tethered flying, and as the one responsible for
the formation of the S.M.A.E. I can fairly
claim to have its well-being at heart.
Apprenticeship Schemes

THE Ministry of Labour's Central Youth
Employment Executive has circulated

information about arrangements agreed in
certain sections of industry for improved
national schemes of recruiting and training
for young persons in six industries. These
'are additional to the to apprenticeship and
training schemes announced last year. The

-new industries include glazing, gun making,
musical instrument making, paper making
and board making, perambulator and toy
industries, and surgical dressings.

Notwithstanding the advance of technical
knowledge, the introduction of scholarships,
training schemes, the development of evening
classes and Government sponsored schemes,
there is still a shortage of youths willing to
become apprenticed to the crafts. There
will continue to be a shortage of skilled
labour until the apprenticeship scheme returns
to this country.
Mr. E. W. Twining
THE article in last month's issue on the

early days of model flying, must have
carried many readers' minds back to those
days when few people had seen a full-size
aeroplane fly. Mr. E. W. Twining is one of
the pioneers of aircraft in this country, and
he was one of my earliest contributors. His
versatility is remarkable. His knowledge
ranges from astronomical telescopes to stained
glass window making, underground railways,

bridges, scale modelling, engineering, loco-
motives and science. He commenced his
business career in the city of Bristol, where
he became apprenticed in the workshops of
the Western Counties and South Wales Tele-
phone Company, which was shortly after-
wards absorbed by the National Telephone
Company. He passed through the workshops,
the drawing office, the general offices, and,
finally, was 'assistant engineer for Under-
ground Construction. During those years he
studied art at the Bristol Fine Art Academy,
in the rooms of which institution his pictures
were hung at most of the spring exhibitions.
He was an enthusiastic model -maker, par-
ticularly of locomotives, but followed other
hobbies as well, particularly photography and
astronomy. He built his own telescopes. In
1901 he moved to Glasgow to take up a
position as .district superintendent and
engineer in the rapidly developing telephone
system of the corporation of that city. Three
years later he came to London as assistant
to the well-known telephone engineer, the
late A. R. Bennett, to illustrate a scheme for
the building of a new bridge across the
Thames, which bridge was to provide a site
for the new County Hall. One of his
drawings in water colours was exhibited by
Mr. Twining in the Royal Academy. Later
he ran a studio in commercial art, continuing
model -making as a hobby,

He had always believed in the possibilities
of mechanical flight, and after the Wright
Bros. had achieved success with gliding and
flying in America, he was one of . the first
in this country to manufacture flying models,
full-size gliders and several full-sized aero-
planes. His contributions to the science of
aeronautics are numerous and profound.

You have read of his success in model -
flying competitions, but his work in design-
ing and executing stained glass and other
ecclesiastical decorations are not so well
known. As a writer and author he has been
a very old contributor to journals with which
I have been, and am, 'associated.
Your Car Radio

WHEN a radio set is fitted to a car a

separate wireless licence is required.
This is not fully understood by motorists,
many of whom are under -the impression that
if they have taken out a licence in respect of
their home radio set this also covers the use
of another wireless apparatus in a car. I
mention this fact because I learn that the
G.P.O. has instituted an intensive drive in
order to detect unlicensed car radios. You
would be wise, therefore, if you possess a
car radio, to take out a licence forthwith.
For even though the receiver is out of action
you are still liable for the licence, money.
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A Modern Folding Table

The completed folding table in use.

THE chief advantage of a folding table
is that it saves space when not in
use as a table. The one now des-

cribed has that virtue, but in addition it is
s5 designed that when folded 'the attractive
glass top is presented for use as a firescreen.

The construction is quite simple, the
materials consisting of some lengths of brass
rod and tubing and a few pieces of wood.
The legs are made, up as two complete units
and assembled together with the bottom rail
and top bars to form a framework on which
the top is mounted. The top pivots on a bar
across the middle, and when in use as a table
is held by two bars right across from side to

Soldereo'

Constructional Details of a Dual-purpose
Appliance for the Home

By L. C. MASON

side, and two small
bolts locking it in
position.

Construction :
The Legs
The legs are lengths

of light -gauge brass
tubing having turned
end plugs sweated in.
The ends are turned
so that some Sin. is
inside the tube, while
their outside diameter
continues the tube

kin. clear. After shaping the wooden parts
and completing the drilling, they are stained
ebony black and polished. Small felt pads
can be glued under the feet, if desired.

Each side handle consists of three pieces
of brass sweated together-a curved strip for
the top, with two short columns sweated on
underneath, in line with the tops of the
tubular legs (Fig. t). The curved handle
top can be bent to shape by eye, and the
columns for it then sawn and filed. to the
appropriate angle so that their bases lie flat
on the wooden bar when the pieces are sol-
dered together. These columns are also

Underside of table, showing the arrangement of pivot bars, etc.

4".i Strip

4 Whit. Wf4

Stud.
',2/!

Top And Bottom,
Plugs Mont Ica,

I
4-4 Whit.
Bolt

Leg Assembly For One Side -Z. Ot,

Fig. r.-Details of leg assemblies.

shape into a radiused
flange. The ends are
drilled right through
and tapped kin. Whit.
The drawing, Fig. t,
shows suitable dimen-
sions. The tapped
holes in the end plugs
are for attaching the
legs by screws to the
feet at the bottom
and by studs to the
bar and lifting handles
at the top.

For the feet and
wooden bars, pieces of
close -grained h a r d;
wood are best, cut to
the dimensions shown
in Fig. 2. The feet are
drilled through kin.
from above and coun-
ter -bored underneath
to clear the heads of
the kin. cheese -head
screws fixing the legs.

Each w000den top
bar has its ends radi-
used to match the top
flange on the brass leg,
and is drilled through

drilled and tapped kin. Whit. The complete
leg unit is then assembled in the following
order: a I kin. length of kin. screwed rod is
screwed into each handle column, and the
projecting ends are then passed through the
wooden bar, which should leave some Sin.
of each stud projecting from the underside
of the bar. On these are screwed the top
ends of two of the tubular legs, and these
should be screwed up fairly tightly to clamp
the whole top assembly solid. Screws are
then passed through the holes in the feet
from below to engage the bottoms of the
legs. A stout washer is placed under each
screw head and these screws, too, are pulled
up tightly enough to ensure that the whole
unit is rigid.

The bottom rail is the same as each leg,
_except that the end caps are turned from

a in. diam. bar, so as to give a slightly larger
flat area in contact with each foot. These
ends are drilled and tapped kin. Whit. and
drilled kin. clearing for about 3/16in. in
from the end. The rail can be attached
rigidly to the feet by a way which shows no
fixing at all, as follows: procure two wood
screws about ain. long having the plain part
of the shank kin. diam. (No. 14). Mark on
each foot where the rail end is to come and
drill the spot a tight fit for the screw. Drive
a screw in each foot only as far as the end
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of the thread, then cut off each head at its
junction with the shank. The resulting plain
stud is then screwed kin. Whit., screwing as
close up to the foot as possible. If hard
wood has been used for the feet the studs
will. not move during this operation. The
rail is now screwed on to one stud, and the
other foot screwed on to the other end of the
rail. It is more than likely that when the
two feet are screwed tightly on to the rail
they will be at a decided angle to each other.
If this is so, do not try to force them into
line, but remove one foot and withdraw the
stud from the foot half a turn or so. It will
probably be tight, but two nuts locked on
the kin. threaded shank will move it. Re-
assemble and try again. It will be apparent
that due to the difference in pitches between
the kin. Whit. and the wood screw threads,
it will require only a small movement of the
screws to provide a position where everything
pulls up tight and square.

Top Bar Assembly
The two top bars which locate the table

top are assembled with end plates as one unit
for fitting between the small wooden bars
under the handles. Two tin. diam. brass
rods are cut to length so that, they just fit
between the wooden bars when the legs are
square and vertical. Each end of both bars
is turned down to tin. for a distance of tin.
from the end, leaving a sharp cornered shoul-
der, and is sweated into a 4in. hole drilled in

laA Clear

3"; Rad.

Fig.

Feet -2 Off

6" -

NEWNES PRACTICAL' MECHANICS

kin. holes in the end
plates are countersunk on
the outside, and a fillet
of solder runs in around
the bar ends to hold
them securely.

The drawing, Fig. 3,
shows the spacing be-
tween the bars and the
location of the various
holes. Two small plated
door bolts are fitted to
the underside of the
table top in such a posi-
tion that when the top
is lying flat the bolts can
engage holes in the end
plates. The position for
these holes can be
marked off for distance
from the pivot bar, but
their position from the
top edge' of the plate will
depend on the actual
bolts chosen.

The saddle pieces at-
taching the top to the
pivot bar are filed up
from kin. x kin. brass
bar, as shown in Fig. 4
drawing. When these
are attached to the op
and embracing the bar,
centralise the top on the

Felt Pads Glued
Under Feet

Top Bars -2 Off

z.-Details of wooden feet and top bars.

a brass plate for screwing to the inner side
of the wooden bar (Fig. 3). If desired, a
felt strip can be glued to the underside of
the top where it rests on the outer bar, or a
covering of rubber tubing or something simi-
lar provided on the bar itself. If this is done
allowance for its thickness must be made in
locating the bar in the end plate or the table
top will not lie flat.

Each end plate also has a hole into which
Support a small
Bar locking bolt

engages and
-1_ four screw
44 holes for

--T attaching to
a2" -->I1 the wooden1

bar. The

Bolt Pivot
Hole Bar

Screw
Holes

Soldered

11111111111111

Pivot End
Bar WoodenPlate

Top Bar

The folding table in use as a firescreen.

bar and mark on the bar
where the inner sides of
the saddle pieces come.
The bar is now drilled
and tapped 4 B.A. for
two cheese -head screws,
acting as stops to prevent
the top sliding sideways
along the bar. With this
much assembled lay the
top face downwards and
swing the bars over to
the horizontal position,
locate the bolts on the

underside of the top and mark off on the end
plates where the holes will be needed for
the bolts. The bar assembly is best removed
from the top to drill these holes.

The Table Top
The top in the table shown is of kin. ply-

wood finished to the dimensions given in
Fig. 5. If plywood is not obtainable there
is no reason why a slightly thicker top
should not be built up, either with tongued
and grooved boards or with boards glued edge
to edge and screwed to strips across each
end. The strips would not be conspicuous
if placed a few inches in from each end.

When vertical, the top is held in position

34;

3.-End plates for top Fig. 4.-Section and plan of
bars. saddle pieces.

22"
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by a stop made from a piece of the same
strip brass as the handles. A lin. hole is
drilled a little way in from one end, and this
end is shaped to make the hole into a fork
end to engage the outer top bar. The other
end of the strip is drilled for the fixing
screws, given a 90 deg. twist in the vice, and
bent up so that the fork end engages the bar
snugly when the fixed end is lying flat on
the underside of the top (Fig. 6). Screw
positions for the stop are located by trial
when the top is swung over to the vertical.

Plate Glass Top Surface
The top surface is kin. plate glass, with

corners and edges ground. It is advisable to
leave cutting out the wooden top till the
glass is obtained, as if this should prove to
be a fraction out of square the wooden top
can be shaped to match. The wood is
given a good undercoat on both sides and
two coats of black paint, the top coat being
either a high gloss paint or enamel. The
underside of the glass is also given at least
one coat of paint. When the glass is laid
in position, the effect should be one of black
gledining surraea everywhere. The glass is

;
Saddle Pieces

fr
16" /V hi From Edge

yl

2"-
Fig. 5.-Details of table top.

Glass Top Wood Top

Fig. 6.-Front and side views
of the swinging stop.
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retained in position by a small clip at each
corner. These are filed up out of sin. x tin.
x z/i6in. angle brass, and drilled for two
small fixing screws (Fig. 7). Where the
clips bear on the glass a small piece of thin
black rubber sheet is interposed between clip
and glass. The ideal material for this is
sheet rubber cycle tube patching. Cut pieces
slightly larger than required, peel off the
linen backing and place on the glass, pre-
pared surface downwards. Press the clip
tightly on top, mark off for the screw holes,
drill lightly and screw home. 'When all four
are fixed, the excess rubber can be trimmed
off with a sharp knife or razor blade run
round the top of the clip.

Finishes
All metal parts of the table shown are

chromium plated, including visible screws.
The wooden parts,
as has been said,
are glossy black,
but there is no rea-

4 son why any other
colour should not
be used. T h e
result would no
doubt look very
effective carried out
in a colour to
match the roomFig. 7.-Corner clip. furnishings. In this

case the stained and polished finish on the

If

woodwork would have to give place to
enamel, and a good quality hard gloss enamel
should be chosen, allowing it to dry
thoroughly hard before handling to assemble.
Where the table may be used in different
rooms with contrasting colour schemes, the
black and chrome finish has much to
recommend it.

If the coat of black paint is omitted from
the underside of the glass top this could
then very well cover a design or picture
stuck to the surface of the wooden top. If
a picture top is adopted, care should be taken
in assembly to see that the picture is pre-
sented the right way up when the top is
swung into the vertical position.

Mathematics as a Pastime
Simple Logarithms By W. J. WESTON

WHEN a person declares himself unable
to master logarithms it is a pity,
for he deprives himself of a labour-

saving device well-nigh indispensable for
advanced calculation ; and he is probably
unduly diffident. Let him wrestle a while
with these same logarithms as he does with
his crossword clues and a clear knowledge
of the theory will herald facility in their use.

A logarithm-which means " ratio -number"
-tells us what relation one number has to
another. The common logarithm, the one in
the usual tables, expresses the relation to the
number to : it tells you what power of to
is equal to the particular number. Look at
these two statements ; they are two ways of
expressing the one truth

N = a,
x =log N.,

You interpret the first : the number N is
equivalent to the number a multiplied by
itself x times.

1.0'

05

0.5-

/.0

1.5

-R7

The log of to is I : that is to' = to. The
point for log to is therefore t above the line.

Now we know that I : to : : 1/To : to.
That is, I& Vio. Now Vic. is 3.16;
the point for log .5 is therefore 3.16 along the
horizontal.

Below the horizontal you can hardly

continue the curve beyond the log of To.

- is jo-1 and the log of -- is therefore -I.to to
Now join the four ascertained points : the

log of to, of t, of 3.16, and of Yo.
Judge the degree of your skill in plotting

a curve by measuring other logarithms, say
5 and 8. On your curve the log of 5 should be
almost .7 (and .699 are the first three figures
in the logarithm table) : log 8 is almost .9
(and the first three figures in the logarithm
table are 903).

3 4 , 5 6 7 8 9 10 I/ /2 X

Call a Measurement Along OX x
and a Measurement Along OY y.
Then Your Logarithmic Curve Is y= log, X

I I

Method of plotting a logarithmic curve

You interpret the second : x is the power
to which a must be raised in order to produce
N[to' = N].

If a is always to be taken as to, then to
is our particular number.

You can express the relation exactly for a
few numbers-a few only. Thus you know
that to° is equal to 1, you know that to' is
equal to to, that To' is equal to too, and that

to-' is equal to
Well, do this on a piece of squared paper.

So doing, by actually calculating and showing
the logarithms to your base to, the whole
theory will become familiar to you. Along
the horizontal line place numbers : probably
12 is as far as you can go, as indicated in the
accompanying diagram The log oft is o
whatever base you take ; that is too= I.
The point for log t is therefore on the
horizontal line, neithe above nor below. No
difficulty about that.

Now consider what logarithm you should

have for -. It will be less than - ; for
5o

-t is the logarithm of I-To. It will be more

than 2, for -2 is the logarithm of
That is to say, it will be -t less a fraction or
-2 plus a fraction. It is the more con-
venient way to have the fraction always a
plus ; you will find in the tables, therefore, for

a plus fraction and its logarithm will be
5o
2.699o. The minus sign is placed over the 2.

You see, in the tables we are told only the
fractional part of the logarithm. Whether
your number is 7 or 70 or 70o the figure in
your table will be the same. You must supply
the rest of the logarithm. That is, you assign
the value of the figures. Thus, you read
opposite 70 in your tables 8451. The logarithm

of 7, therefore, is .845t (for 7 is more than o
but less than to) ; for 7o it is 1.8451 (for 7o
is more than to but less than too) ; for 700
it is 2.8451; for .7 (which is less than o but
more than .t) the logarithm is 1.8451 ;
for .07 it is i.8451.

As you readily see, this graphic way of
finding a logarithm admits of only a very
limited scope. For the line indicating the plus
logarithms rapidly approaches a horizontal ;
and the line indicating the minus logarithms
rapidly approaches a vertical. And you may
say that playing with this particular graph is
too closely parallel to a surgeon conducting
an operation under which his patient is
pretty certain to die : " It is true that the
patient died under the treatment, but we have
the consolation ofknowingthat he died cured."
Still, the graph does make matters clearer.

Anti -logarithms
Accompanying your table of logarithms

is a table of anti -logarithms. This latter
tells you the number for which a logarithm
stands. Thus the anti -logarithm of .8451
would be 7. You will find .84 in the anti-
logarithm table ; 5 spaces along you find
6998. That gives you the number for the
logarithm 845. In the I space to the right
you find 2 ; this added to 6998 gives 7000.

Ten minutes' practice will give you pro-
ficiency in translating numbers into logarithms
and logarithms into numbers.

Take, for instance, the number 1769. Look
down the left-hand column of the logarithm
table where you have in each space (usually in
heavy type) a pair of figures. You find 17.
To the right you have two sets of spaces from
I to 9. The first set guides you to the
logarithm of your first three figures. Looking
under 6 you find 2455 ; that is the logarithm
of 1.76. Further to the right you have, again
from t to 9, numbers that you are to add in
order to get your fourth figure. Under 9 you
find 23 and this added to 2455 is the logarithm
of the sequence of figures 1769 ; that is
.2479 is the fractional part whether the
sequence is 1769 or 1769000 or .01769, the
complete logarithm being 3.2479, 6.2479, and
2.2479.

REFRESHER COURSE
IN

MATHEMATICS
By F. J. CAMM.

8/6, by post 9/-
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The Elements of Mechanics
and Mechanisms -18

Buoyancy-Liquid Flow Through Orifices-Velocity and Discharge

WHEN a body is floating at rest in a
liquid it is in equilibrium and the
total downwards force on it is

exactly equal to the upwards force. The
downwards force is due to the weight of the
floating object, neglecting atmospheric pres-
sure. Gravity tends to pull the floating
object downwards, but there is a resultant
upwards pressure of the liquid which nega-
tives the gravitational pull.

This is known as the buoyancy of the
liquid and the upwards pressure of a liquid
on a floating object is exactly equal to the
weight of the liquid which has been displaced
by the object. This is the principle of
Archimedes, which states that the weight of a
body is equal to its displacement or the
weight of liquid it displaces.

Liquid pressure upon a floating object acts
at all points of the surface of the object.
The resultant of all upward pressures on the
object will act through the cent;: -e of gravity
of the liquid displaced by the floating object.
This is known as the centre of buoyancy.

A floating object must be in one of three
conditions of equilibrium: stable. unstable, or
neutral. kf a boat is rocked, for example, it
will gradually return to its normal position,
and it is therefore in a state of stable equili-
brium. If after rocking it undergoes still
further displac-ement and heels over farther
it is in unstable equilibrium.

If after displacement from its normal
position it remains .at rest in its new position
it is in a state of neutral equilibrium. Ships,
of course, must be so designed that they are
always in a state of stable equilibrium.

Liquid Flow through Orifices
A liquid contained in a vessel at rest

remains stationary. If a hole is drilled in
the bottom of the vessel, gravity will cause
the liquid to flow out. In this instance the
particles of liquid which rest over the hole
will flow out first, and their downwards motion
will create a void space or partial vacuum
momentarily above the hole so that the other

Liquid Jet

Ape With
Gentle CurVei

Illustrating the type of gentle curve necessary
in order to keep fluid .frictign in a pipe down to

a 7111111.17111111.

By F. J. CAMM

(All Rights Rezerzed.)

liquid particles will at once flow into this
space and discharge themselves through the
orifice.

The particles flow to the orifice in all
directions, and once the liquid commences to
flow all of the liquid is in motion.

The flow of liquids to orifices was investi-
gated by Venturi and it is an involved

Illustrating he principle of the electrical
" current meter" for estimating the rate of

flow of moving water.

Showing the trajectory or flow -path of a jet
of water issuing from a parallel pipe._ The
water descends in a gradual curve under

gravitational influence.

subject. Consider a water container having
a circular hole drilled in its side and near
the base, the water level of the container
being maintained constant by means of a
suitable ball valve, as in a cistern. If the
orifice were placed in the bottom of a vessel
the water will descend in a vertical stream,
but when it is placed in the side of the
vessel the stream describes a curve known as
a parabola. The water, it will be observed,
moulds itself to the shape of the orifice and
the stream extends outwards for some dis-
tance before it finally scatters and breaks up
into drops.

Vena Contracta
At the commencement, that is to say, at

the point where it is leaving the orifice, the
stream has exactly the same diameter as the
orifice. The stream, however, immediately
contracts in diameter until at a small distance
from the orifice it takes upon itself parallel
sides, and this is maintained for some con-
siderable distance. This is known as the

vena contracta. It is due to the liquid
particles as they approach the orifice preced-
ing in paths which converge beyond the
orifice, so that the escaping jet or column
of liquid must necessarily assume a smaller
diameter a little distance away from the
orifice.

The Co -efficient of Contraction
The degree of contraction depends upon

the size of the orifice, its shape, and upon the
liquid pressure or head in the vessel. The
ratio between the area of the orifice and the
area at the vena contracta is known as the
co -efficient of contraction. This varies
according to the dimensions and the shape of
the orifice, but for small orifices it is approxi-
mately 0.64.

The formula for the co -efficient of contrac-
tion is:

Areas of jet and vena cotztracta
C

Area of orifice
Usually the vena contracta occurs at a

distance from the orifice equal to half its
diameter, the diameter of the contracted part
of the jet to the diameter of the orifice being
in the ratio of 5:7.

The water particles passing through the
orifice undergo a reduction of velocity in so
doing, but having passed through the orifice
they attain a maximum velocity at the vena
contracta.

Velocity and Discharge
The co -efficient of velocity in respect of

streams issuing from orifices is the ratio
between the jet velocity at the vena contracta
and its theofetically calculated velocity. The
ratio is usually of the order o.97 to 0.98.

The co -efficient of discharge is the ratio
between the amount of water discharged
through an orifice in unit time and the
theoretical amount which should be so dis-
charged. Because of the contraction the
actual discharge is always less than the cal,
culated discharge. This ratio varies accord-
ing to the water head or pressure and the
type of jet.

The co -efficient of discharge on an average
is o.6. (To be continued).

['vela ,objected to Frictional Oreg.

Centre Core of Liqu,0

Section and elevation of a tube through which
water is flowing, showing how the sides of the
tube exert frictional drag on the water, thus
giving rise to a central core of liquid which
flows at a greater speed through the pipe.

Piee
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Man and Monkey Puzzle
IN our issue dated September, 1948, we

published a design of the Vanishing
Chinaman Puzzle, designed by Sam

Loyd. On this page will be seen a puzzle
employing the same principle. By rotating
the inner disc a man will be seen to change
into a monkey, or a monkey into a man, if
you want to crack a joke about the Darwin-
ian theory.

We do not offer a prize this time for the
solution. It is published so that readers
might make an amusing novelty with which
to puzzle and perhaps entertain their friends.
The illustrations should be stuck down on to
a fairly stout piece of card, and eyeleted
together. The reader will be able to make
two puzzles from these diagrams. Some
care, of course, is necessary in making the
circular cut to separate the two parts.

In the top illustration six men and seven
monkeys are seen, while in the lower illustra-
tion there are seven men, and one of the
monkeys is missing!

"Bristol" Engine Achievements
"BRISTOL " engines powering civil air-

' craft flew 76,000,000 miles during 1948
and built 'up a total of 403,000 engine hours.

These remarkable figures, included in a

statistical survey of last year compiled by
the Bristol Aeroplane Company's engine
division, do not take into account engines in
military aircraft and in service with R.A.F.
Transport Command.

At the head of the list of aircraft con-
tributing to the " Bristol " record is the
Vickers Viking. Aircraft of this type,
powered by Hercules sleeve -valve enginei,
flew nearly 35,000,000 miles and completed
174,000 engine hours. Short Bros.' Hythe
flying boats using the Pegasus, predecessor
of the Hercules, were second on the list.

The survey also reveals interesting figures
regarding the " Bristol " Theseus propeller
turbine, the company's first venture in the
field of gas turbines. This engine, which in
1947 became the first of its type to be
successfully type tested, scored two more
" firsts " last year. Its successful completion
of a 5oo:hour endurance test in June was
the signal for a series of similar tests to be
undertaken by other engines, while its use
in two Lincolns of R.A.F. Transport Coni-
mand marked the first occasion on which

. Service aircraft had been powered by propel-

. ler turbines. These aircraft, incorporating two
Theseus turbines in the outboard positions,
and retaining the normal Merlin units

. inboard, completed 17 round trips between
Lyneham and Fayid, Egypt, carrying varying
freight loads. These journeys brought the
Theseus' total flying time to 1,374 hours,
running time totalling 4,779 hours.

Other highlights of the " Bristol " aero
engine record in 1948 are noted below :

A Hercules 23o - development engine
successfully completed a 50 -hour endurance
test at 2;300 B.H.P. and a 25 -hour endur-
ante test at 2,40o B.H.P.

A Handley Page Hastings, powered by
four Hercules engines, flew from U.K. to
Australia in 4z hrs. 25 mins. flying time,
average speed for the whole trip being nearly
25o m.p.h.

Hastings aircraft also entered service, in
the Berlin airlift and proved the 'fastest
British aircraft in the operation.

Solent flying boats with Hercules 637
engines were put into service by B.O.A.C.
on the South African route, replacing the
Short flying boats with Bristol - Pegasus
engines after 12 years' service.
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Work/ Air News
The Future Bombers : New
Trends in Supersonic Research

America Steps -up Production
By KENNETH W. GATLAND

IN 1948, it was announced that all future
operational aircraft for the Royal Air
Force would be engined exclusively by

turbo -props or turbo -jets. Thus began a

lOng-term development programme in the
heavy -bomber class with apparently no pro-
vision for an interim type beyond the old-
style Lincoln " (Fig. r).

While this policy is to be commended, the
gap it leaves in the intervening period is, to
say the least, disquieting. For some years
to come, we shall have in service no bomber

of modern performance; certainly nothing to
compare with latest U.S. swept -wing 500-
600 m.p.h. " heavies " or, by all accounts,
with new Russian types already in production.
One wonders how long after 1950 (it can
scarcely he sooner!) aircraft of comparable
standard will be in the hands of our own
air crews, It has been necessary to wait
until fundamental research has given its
result before finally shaping the super -
bombers, and it is inevitable that some time
must elapse before the prototypes appear.

The Future Prospect
When they come, these new aircraft should

be " super " indeed. In keeping with
improved engine performance, swept -wings
will be the vogue, possibly Delta -wing shapes.
Greater reliance will be placed on speed and
altitude to outwit the defences, and fuselages
will be streamlined, dispensing with rotating
gun -turrets and other drag -causing projec-
tions.

The aim will be cruising speeds of between
500 and 600 m.p.h., with an effectiveceiling
of 50,000 feet and ranges of 4,000 to 5,000
miles.

Within a short
while axial - flow
turbo -jets of 6,000 to
7,000 lbs. sta tic
thrust should be
forthcoming with the
coupled possibility
of more powerful bi-
fuel rocket motors,
both to assist take -off
and to provide extra
boost in flight. The
improved ranges de-
manded and the cor-
respondingly heavier
fuel loads will almost
certainly make
rockets a permanent
feature. It is likely,
too, that for im-
proved efficiency, the
jet engines will serve
to draw off bound-
ary layer from the
wing surfaces.

Fig L-(Left) The
"Lincoln," well -tried
but much outmoded by
present-day standards:
itis still entering service

with the R.A.F.

Fig. 2-(Above) The
Boeing XB-47 " Sty--
toiet," one of several
radical jet -bombers
under development in

the U.S.A.
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The American Approach
Some indication of the kind of bombers

we may expect will be found in the new
Boeing XB747 " Strato-jet " (Figs. 2 and 3).
Claimed to have made its first test -flight only
18 months after design began, this aircraft
is clearly an outstanding triumph for its
builders. Not only are swept -wing and tail -
surfaces embodied but power is supplied by
six turbo -jets underslung on the wings;
features that provide an aeroplane which-it
is said-can actually outfly many present-
day jet -fighters.

The aircraft is in the same weight -class
as the B-29 " Super Fortress " and will

Fig. 3.-Six turbo -jets and eighteen dry -fuel rockets combine 42,000
thrust in this spectacular take -off of Boeing's new " Stratojet."
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Fig. 4-The Douglas "Skystreah," transonic research 'plane and former holder of
the world's air -speed record.

carry to tons of bombs. Its engines are
Allison -built J -35 -A -15s (developed from the
General Electric TG -18o axial -flow unit),
with a take -off rating of 24,000 lbs. thrust
-4,00o lbs. apiece. Production aircraft,
however, are expected to use the new General
Electric TG -I90 (J-47) turbo -jet of 5,000 lbs.
static thrust.

In addition to the jet units, eighteen
1,000 lb. dry -fuel rockets are mounted in the
sides of the fuselage to accelerate take -off.
The total application of thrust, seen in Fig. 3,
is therefore 42,000 lbs.

Several other types of pure -jet bombers
are in various stages of development and
production in the U.S., including the four -
engine North American XB-45 and Convair
XB-46, the six -engine Martin XB-47, and
Northrop's eight -jet oo-ton flying -wing,
B-49. High hopes are held of this latter

aircraft which recently broke the endurance
record for any jet machine by remaining
aloft for nine and a half hours, flying on a
shuttle course, 3,458 miles.

The " world's largest bomber," Convair's
B -36A, is piston-engined (six Pratt -Whitney
Wasp Majors, driving pusher propellers) and.
comparatively vulnerable by jet -bomber scan-.
dards. Hence, the complicated protective
techniques, involving " parasite " fighters
carried inside the fuselage and launched from
the bomber during attack (see PRACTICAL
MECHANICS, November, 1948, pp. 48-49).

Supersonic Research
From wind -tunnel and actual flight

research by the Bell XS -1, a more distinct
picture of the conditions encountered in the
range between Mach .8 and Mach 2.0 (.8
the speed of sound and twice the speed of

Severn Bridge Wind Tunnel Tests
Aerodynamic Research on Suspension Bridges

ON behalf of the Ministry of Transport,
the National Physical Laboratory,

D.S.I.R., recently carried out an investiga-
tion of the oscillations of suspension bridges
in wind, with particular reference to the pro-
posed Severn Suspension Bridge. For this
research numerous tests of sectional bridge
models have been made in a wind tunnel at
Teddington, and a special large tunnel and
complete model bridge have been constructed
near Bedford. A second complete model,
based on a preferred design for the Severn
Bridge, was made and tested. The research
work was under the direction of Dr. R. A.
Frazer, F.R.S., of the Aerodynamics Divi-
sion, N.P.L.

History
An investigation of the aerodynamic oscil-

lations of suspension bridges was begun early
in 1946 with the object of providing guid-
ance in the design of the proposed Severn
Suspension Bridge.

Although many early suspension bridges
were damaged or destroyed by wind action,
the serious study of the aerodynamic oscil-
lations of bridges dates from 1940, when the
2,800ft. span of the Tacoma Narrows Bridge
in the U.S.A. broke under torsional oscilla-
tions. This disaster led to intensive Ameri-
can investigations and to the construction of

a special wind tunnel, with a working section
tooft. wide, at Washington University
(Seattle) for tests of complete model bridges.

Nature of Oscillations
Persistent and dangerous oscillations of

suspension bridges in wind are due to ad-
verse interaction between the forces due to
inertia, gravity, stiffness and wind. In this
respect they resemble wing flutter on aero-
planes. However, the bridge problem pre-
sents special features. Airflow past a wing
is relatively smooth, whereas a bridge offers
many blunt obstructions which, in some
cases, produce large eddy formations, and, in
others, very broken flow. Moreover, natural
winds can blow from any quarter and some
times strike the deck of a bridge at
relatively large angles.

Bridge oscillations are of two main types:
(a) " Vertical," with the roadway deck and
stiffening girders bending up and down and
the two cables moving equally and in step,
and (b) " torsional," with the deck and
girders twisting and the cables moving
equally but in anti -phase. Each type may
appear at appropriate frequencies in a variety
of different wave forms. As a general rule,
main span movements are accompanied by
side -span and tower movements.

The behaviour of a given bridge when the

sound respectively) has emerged. Perhaps
the most interesting conclusion of all is that,
Contrary to widespread belief, the " straight "
wing is not entirely outmoded: the National
Advisory Committee of Aeronautics (NACA)
have confirmed that at Mach 1.8, it actually
becomes more efficient than the swept -wing.
The reason is that the shock waves which
shoot back from the leading edge wing roots
become so acute that they move roughly at
the same angle as the sweep, causing over. -
burdening drag.

Thus, a second compressibility " barrier "
is encountered which, in some ways, may
reverse the situation and re -introduce thin7
section " straight " wings and aircraft
generally similar in conception to the Bell
XS -1. Up to this limit, sweep -back
effectively delays the formation of shock -
waves, allowing a sub -sonic airflow over the
wings though the aircraft itself is flying at
supersonic speed.

Congratulations are due to North American
Aviation on the new world air -speed record
of 670.9 m.p.h., set up by an F.86 (reviewed
in PRACTICAL ECHANICS, November, 1948,
pp. 48-49). This machine is no specially
stripped and boosted research 'plane. It is
a model now in production for U.S. home
defence and the record -breaker was com-
pletely armed. and carried a full complement
of ammunition (Fig. 4).

America Steps Up Production
A further sum equivalent to £38,000,000

was recently approved by President Truman
for new military aircraft and modernisation
of existing types, scheduled in the 70 -group
rearmament plan. The great bulk of aircraft
that have been in store since the end of the
late war are already being brought up to
first -line standard. In particular, Boeing has
re -opened its Wichita factory for the
modification of several hundred B-29
" Superforts "; they will emerge with
improved electronic equipment, pneumatic
operating bomb -bay doors, a fuel -injection
system and provision for flight refueling.

wind speed is increased may be very com-
plicated. For example, if-because the
structure has unfavourable aerodynamic char-
acteristics-a bridge is susceptible to vertical
oscillations, these will usually make their first
appearance in a simple wave form (e.g., o,
I or 2 nodes in the main span). An increase
of speed may accentuate the- same oscilla-
tions or it may cause vertical oscillation
having another frequency and a more complex
wave form to be substituted or even added
to the original oscillation. Next, torsional
oscillations may appear in a simple wave
form and these may well become so violent
at still higher wind speeds as to cause struc-
tural failure.
Experimental Methods

For wind tunnel investigations two
methods are available: (a) Sectional Bridge
Models.-The first and simpler method is to
use a so-called "sectional model," which is
merely a rigid scale reproduction of a short
length (say 3ooft.) of the suspended struc-
ture. The model is suitably mounted under
spring constraints in a wind tunnel, and its
tendencies to develop oscillations in wind are
observed. A rapid systematic study can thus
be made of the effects of changes of struc-
tural form, and the results can then be used
to indicate a preferred design. Numerous
tests of this kind have been carried out at the
N.P.L.

(b) Full Bridge Models.-The second
method involves the construction of a dyna-
mic scale model of the complete bridge, as
well as a tunnel sufficiently large to accom-
modate it.
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. nOur Fountain 1 -#en Competition
A Fu-rther Selection of Entries Sent in by Consolation Prizewinners

THE pen described by Mr. E. F. S.
Crowe is designed to the specification
that (a) it shall hold ink up to two-

thirds of the barrel capacity, and (b) that it
must not leak

To obtain the high ink capacity required
the usual spring leaf filling mechanism, oper-
ating on the rubber ink sac, has been dis-
pensed with. It is proposed to secure filling
by first turning the filler to twist up and

Nib housing Barrel end piece

\NY'll=m101""NN%""" AM/

"47'

latter in position. The stainless steel pump
rod (E) has a slight flat on it commencing
about sin. inside disc D, this to let air past
gland when withdrawing pump to fill the
pen.

Holes (T) sunk in discs B and D and
blocks 0 and P are provided to facilitate
assembly.

The four -pronged cage (F) attached 'to the
pump piston and pump rod is provided with

ink sac

Core piece

Filler end piece

Spring ring
Mr. E. F. S.

evacuate the ink sac, and then by returning
the ink sac to its normal position to produce
a vacuum in the ink sac, thus drawing in a
fresh supply of ink. In the sectional view
showing the internal construction of the pen
the ink sac is drawn in the twisted condition
ready for filling.

Two and one-half or three turns of the
filler will be required to ensure complete
filling, and the filler cap is threaded to ensure
that it is always returned to the same posi-
tion when filling. The filler and filler end
piece are made separately to assist accurate
positioning of the ink sac on assembly.

Normally, the pen should not be inclined
to leak, but to ensure
freedom from this trouble
a valve is provided which
is closed by giving a
quarter turn to the push -
on cap. This is retained
by the spring ring popu-
lar with certain modern
types of fountain pen,
and has a fluted insert
which engages a fluted
portion of the nib hous-
ing acting as the valve.
This nib housing has a small hole for the flow
of ink, which, in the normal position for
writing, communicates with a channel cut in
the bore of the barrel end piece. A stop
peg can be provided to locate the nib
housing with the valve in the on and off
position.

It is not intended that the pen should be
dismantled by the user, though it would be
possible to withdraw the nib housing for
thorough washing if required. The screwed
joint in the barrel of the pen would be
cemented, both to prevent the barrel un-
screwing when the valve is closed or opened,
and to ensure that the ink sac is firmly
held at its open end. It would, of course,
be necessary to use a cement for which a
solvent was obtainable, so that the pen could
be dismantled at the works.

Mr. J. Tomlinson's Design
The description of the various parts and

the operation of this pen is as follows:
A plastic knurled knob (A) is shrunk on to

stainless steel pump rod (E) and threaded to
enter the end of the barrel. When screwed
home it compresses a rubber disc (C) against
the pump rod, forming a leak -proof gland.
Plastic discs (B and D) are screwed into the
barrel each side of the rubber disc to keep

Barrel

Crowe's design

slots smaller than the diameter of the stain-
less steel ball J.

The rod E is screwed into a tapped hole
at the top of the cage at Z with a small lock -
nut on the inside. This is to enable gland
B C D to be fitted on the pump rod befcre
attaching the piston.

The piston (G) has a screwed -in part (L)
forming a seating for easy insertion and with-
drawal of the stainless steel ball valve J.

A rubber or cork ring (H) is fitted round
the piston. Screwed into the barrel is a
plastic block (0) to hold a light stainless steel
spring (M) loading the stainless steel ball (N)
on to the plastic seating (P).

9 0000 9 0

Filler cap

in line. In this position the spring -loaded
ball is on its seating and no leak can occur. -
The only ink left free is the small quantity in
the feed groove, which is easily dispersed by
writing two or three words.

For writing, the nib housing is screwed
home, gap S disappears, nib feed pushes ball
N off its seating and ink flows to the nib. At
writing angle the ball J falls off its seating
and ink flows from upper chamber.

To fill the nen it must be held vertical so
that the free ball J falls on its seating. The
two white dots should be in line, so that the
spring -loaded valve is on its seating. Un-
screw the knurled knob A and withdraw the
pump rod steadily until piston is at top of
its stroke. This suction lifts the spring -
loaded ball and fills the barrel below the
piston. Air in the top of the barrel escapes,

past the gland via the flat on the pump rod.
On slowly pushing the piston down again,

the action closes valve N but lets ink pass the
loose' ball (J) until the piston is right down,
as shown in the drawing. Ink is now above
piston. Finally, screw the knurled knob (A)
home.

This pen is very suitable also for a stylo-
type nib. The needle protruding from the
writing point will be just touching ball N.
Pressure on paper will then push the ball
off its seating to let ink flow. In this type
no adjustment of nib housing will be neces-
sary as it will be screwed hard home all the
time.

Mr. H. C. Flind's Designs
Two distinct designs are shown at A and

B, but these can easily
be combined, b e i n g
shown separately for con-
venience only.

A illustrates a means

000

tN

0 040 0 0 9 00
Mr. J. Tomlinson's design

The nib housing (V) contains the feed (Q)
with a groove (U). A small gap (S) is
allowed here when the nib housing is un-
screwed slightly to bring the white dots (R)

4.1.061111111
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of securing maximum ink
capacity, with elimination
of much of the usual
mechanism.

B shows a system of
sealing off the ink supply,
operated automatically
when the cap is replaced.

The device includes means of retaining the
cap, thus avoiding the need for a screw
thread.

The pen shown at A is quite normal,

0 0 0

0 Ns-"'" ,
0 0

0

Two different designs by Mr. H. C. Flind.
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except for the omission of the usual lever or
stud and the foimation of a minute hole (t)
in the barrel.

Omission of the lever, etc., allows a large
ink sac (2) to be used and this almost fills
the barrel. Filling is accomplished by hold-
ing the end of the pen in the mouth (the nib
being in the ink) and blowing momentarily ;
thereafter releasing the increased pressure
and withdrawing the pen from the ink.
 The blowing action results in increased

atmospheric pressure between the sac and the
barrel, and almost comnletely flattens the
sac. Release allows ink to fill the sac.

The nen illustrated at B includes a
device for automatically sealing off the ink
space and retaining the cap.

This comprises a small ball (3) inserted
between the barrel and the nib Carrier (7),
and retained by a metal ring (4).

The ball (3) bears against a rubber tube
(5) of narrow internal diameter, which forms
one end of the ink sac (6).

The outside surface of the tube (5) forms
an airtight joint with the inner surface of
the nib carrier (7) at each side of the ball (3).

The cap (8) is preferably of the modern
corrugated metal type and the ball (3) co-
operates with the corrugations to prevent
accidental separation of the cap from the pen.

Pressure of the cap (8) against the ball (3)
closes the narrow internal passage of the
tube (5), thus preventing the escape of ink
from the reservoir while the cap is in place.

The drawing B also illustrates a method
of joining the barrel to the nib holder. B,
as compared with A, shows how an ink sac
(6) ending in a tube (5) joined internally to
the nib holder (7) (instead of externally)
allows a stronger joint between nib holder and
barrel, with wider overlap and thicker walls:
The metal ring (4) further strengthens the
joint, besides retaining the ball (3).

Pen Design by Mr. W. E. Pullan
This pen comprises a barrel similar in con-

struction to the self -filling pen of the push-
button filler type. Into the bottom end of
the barrel is screwed the usual type of nib
holders which tapers to form a small opening
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Side view
of washer

Underside
of washer

Mr. W. E. Pullan's design.

(D) inside the barrel. The opening at the
top end of the barrel is reduced in diameter
and provided with two slots as shown in
section AA.

This end of the barrel is provided with a
screw -on cover B into which is cemented a
rod which passes through a special washer
and down the centre of the barrel. The end
of this rod is fitted with a plug. C, which is
tapered so as to fit into D when the pen
is closed, so preventing any ink leakage.
The plug C is also screw as shown.

A side view and plan and underside view
of the special washer ate shown in the draw-
ings. The top of the washer is provided
with two lugs which are designed to pass
through the two slots in the end of the
barrel. The underside is recessed and
tapped to allow C to screw in, as shown.

Action
The action when filling the pen is as fol-

lows : With the pen closed take hold of B

A

A

0

Section A A

with the right, while holding the barrel
with the left hand.

Unscrew B from the barrel and pull out,
so bringing C into contact with the washer.
Give B, say, two turns to left, to screw C
into base of washer, and then another half
a turn to line up the lugs of the washer
with the slots in the barrel end. Now push
down, so expelling air ; then pull out, so
drawing in ink, until washer lugs protrude
through end of barrel. Give B half a turn
to the left, to take washer lugs out of align-
ment with slots in barrel ; then holding
washer lugs with left hand give B two turns
to right, so unscrewing C from washer.
Now push down again and screw Bon to
barrel, so sealing D with C and preventing
any ink leakage.

When it is desired to use the pen for
writing, unscrew B, say, half a turn so as to
allow ink to flow through D. In order to
make air- and ink -tight seals it might be
advisable to provide the washer and the
tapered portion of C with rubber bushes.

Perreauxs Steam Cycle
With Particular Reference to the Working Details of the Boiler

By A. W. NEILD

Ur UCH interest and wonderment were
1 tl 1crested when the Perredux Steam Cycle

was displayed at the Old Time Cycle
Exhibition in Paris during the year 1946, and
rightly so, as this amazing machine was built
in the year 1868 after years of patient ex-
periment and work by the inventor who took
out a patent for this machine the same year.

Alcohol vapour generator

Steam dome

Alcohol
burners

Details of the boiler and spirit burner for Perreaux's steam -
driven cycle.

It was unfortunate that this clever inventor
should bring out a machine so far advanced
for those times, as this was, no doubt, one of
the reasons why the steam cycle did not
" catch on " with the general public. It
should be remembered that the bicycle itself
had only " developed " pedals some three
years previously, and the idea of fitting any

kind of engine to one must
have seemed very futuristic
indeed.

Superheated
steam to engine

The Boiler
The boiler for this machine

was of a very compact
nature, as shown in the
accompanying sketch. It will
be seen that the outside cover
has been removed to show
details of the burner, etc.
The main steam drum is sur-
rounded by six tubes which
connect to steam domes in
the top of the boiler, and as
these tubes would contain
only steam and no water,
except that from condensa-
ation after being in use, and
passing, as they do, right

through the centre of the burner, exceedingly
dry and hot steam was delivered to the
engine. A stop valve which was also the
throttle was situated near the engine and
also worked by hand.
The Engine

The location of the boiler, high up under
the rider's saddle, was not a happy choice,
particularly for the rider, but apparently the
only place left to the designer, but it did
allow of a short connection between boiler
and engine, which is always desirable. The
engine was a fine piece of work, small, yet
well designed and made. Its one cylinder
was arranged for single -acting only, and
steam admission was controlled by a slide
valve. The drive was through a balanced
crankshaft which carried at either end a fly-
wheel and driving pulley. Thus with the aid
of a further pair of twin pulleys bolted one
each side of the rear wheel and with belt
drive, transmission was effected. Pedals on
the front wheel, which was a feature of cycles
in those days, were retained as also was the
plunger type of brake on the front tyre.

Performance
Nothing much is known of the perform-

ance of this interesting machine,and, although
it would be unwise to form any ideas as to
its capabilities in the absence of confirmed-
data, it must be acknowledged that the lay-
out and ingenuity shown contained more,
than the mere germ of things to come.

It is fortunate for posterity that this -

machine is preserved in a private museum,
that of M. Robert Grandseigne, of Paris.
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Power Model Aircra
Stunt Control -line Flying Small British

Diesels New Control -line Handle
By C. E. BOWDEN, A.I.Mech.E.

(Continued from page 117, January issue)
Stunt Control -line Model
A SMALL, cheap and easily transported

stunt model which will really loop
and perform other stunts reliably and

easily is quite a problem. The reason is that
in this country we have developed small
diesels as our main line with a few small glow -
plug engines. There seems to be a dearth of
really " hot ", medium -size engines to suit
larger stunt models.

A stunt model must have a high power -
weight ratio, or, to put it in another way, it
should be built light and have a powerful
motor for its weight and drag. It is only
in the larger sizes that a model having these
attributes can carry the weight of spark
ignition gear and a petrol motor of around
so c.c. The Americans have developed the
latter type of engine well, and are now cut-
ting out the ignition gear by using glow -plug
ignition. This is a type of ignition which I
will explain in a subsequent article. It is
being introduced into this country by one or
two firms at the moment, but is not yet very
generally used, although I feel sure its
popularity will catch on when its virtues are
fully appreciated.

So at the moment the small stunt model
appeals to the average British modeller
because of low cost and because the engines
are readily available at extremely low prices.

How can we get a light model which will
look well, and stunt well, on the limited c.c.
of the smaller British diesels and glow -plug
motors? This has been done successfully
by what may be called the " outline " model
as seen in Fig. 32. But this type of model,
though light, is, in my opinion and that of
many other people, very ugly and scarcely
bears any relation in appearance to a real
aeroplane. Mr. Peter Cock won the first
national stunt competition with a model on
these lines and showed the importance of
light weight and high power. He used a
2 c.c. " Competition Special E.D." diesel.

Last year International Model Aircraft, the
makers of the well-known " Frog " engines
and aircraft, introduced a stunt model called

the "Vandiver,"
which had a built-up
all balsa sheet fuse-
lage of simple rectan-
gular lines but having
a distinct resemblance
to an aeroplane, albeit
retaining the rectan-
gular symmetrical sec-
tioned wing which I
have previously
explained is so popular
in America for stunt
models.

This little model
provided our light-
weight requirement,
and when fitted with
the larger Frog 18o
diesel or the Frog 16o
Red Glow glow -plug
motors, it is capable of any stunt in the
book, as I know from personal experience
and also from watching the flying of Mr.

Fig. 35.-This little 23in. span Vandiver is .fitted with an Arden -99
glow -plug engine. The drop-off undercarriage is plugged into two brass

tubes, and falls off the model as it becomes airborne.

Cathcart, Frog's general manager (see Fig.
33). The Vandiver is commercially obtainable
in kit form at a very reasonable price and is

Fig. 34.-The author's model on the same lines as the Vandiver, but
in this case a low wing. The drop-off undercarriage is seen in front of
the model. A drum to wind off the thin steel control wires is also seen.
ThiS prevents snarling and kinking when not in use. Kinked lines break.

simple to build.
I consider that the lightweight built-up

model, for the sake of appearance alone, is
more desirable than
the " outline " model
now that it has proved
just as good a stunt
machine in the small
class. I have built
myself several differ-
ent models on these
lines in varying sizes
from 23in. span to
32in. span. Fig. 34
shows a little low -wing
model on these lines
which has been pow-
ered by Frog engines,
the baby American
" hot " little Ardens
shown in Figs. 35 and
36, and the exception-
ally powerful little
British Elfin diesel

which has the Arden feature of a ring of
exhaust ports completely circling the cylinder.
The latter diesel is of 1.8 c.c. and has

Fig. 32.-The " outline" type of lightweight stunt control -line model Fig. 33.-The Frog Vandiver sets a new standard in the popular baby
with flat thin fuselage gives good power -weight ratio, but is most stunt C.L. model, having the ability to do stunts, due to its light

unrealistic weight and excellent power.
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Fig. 36.-The famous American Arden engines
are made in two small sizes. They possess
tremendous power and can be run with glow -
plug ignition to reduce weight on the model, for
there is no coil or battery to be carried. The
engine on the left is the baby -99 Arden, which
operates best under load at to,000 r.p.m. The
motor on the right is the larger -199 Arden,

which has a very high performance.

a diesel performance in a class by
itself. I can think of no stunt which the
enthusiast can make which cannot be per-
formed with a Vandiver powered by either
one of these Elfins or a Frog 18o diesel. If
a glow -plug motor is preferred then a " Frog
Red Glow" engine will provide a very exciting
performance, but it must be remembered that
glow -plug- ignition demands careful adjust-
ment of the fuel flow from tank and needle
valve, because too rich a mixture, possibly
due to a little extra centrifugal force on a
C.L. model, will cause the glow plug to cool
off and the motor to hesitate or even stop.

Provided a suitable stunt tank which
copes adequately with the forces set up when
stunting is fitted, and care is taken over set-
ting the needle valve, a glow -plug motor is
an ideal control -line model engine. On the
other hands I always feel that boys with
limited experience are often better suited by
a " hot " diesel.

It should be mentioned that the Vandiver
also introduced the excellent feature of a 
drop-off undercarriage for this type of stunt
model, which naturally reduces weight in
flight and stunt manoeuvres, and at the same
time improves performance under limited
engine- power by reducing drag. The pro -

peller is bolted up on the engine shaft so
that it is coming up to the horizontal position
against compression. Therefore when the
engine cuts the propeller stops horizontally
and a .small light model' of this type is
easily landed on its belly without doing any
damage. I have not yet broken a propeller
when landing on any of my light -weight
models having this feature. If the reader
will look at Fig. 34 he will see a drop-off
undercarriage lying in front of the model.
This has two wire prongs which push into
two brass tubes embedded in the solid balsa
nose block of the model. As the prongs are
a loose fit the weight of the undercarriage
drops off when the model becomes airborne.

Thumb brake which permits
winding in and out- drum

to operate
Wire line

up elevator

Drums inside
handle

Wire line
down elevator\

Light bakelite
Roughened frame

grip Hand winder to
Space for hand .wind in lines

with finger grips

Fig. 37.-lim Walker's " U Reely Control"
drudgery out of

These little stunt models perform best on
wire lines of between 45 to 5o feet in length.
Lightweight steel wire lines should be used,
and these are subject to kinking unless very
carefully wound off on to a separate drum
as shown in Fig. 34. This drum was made
from three-ply discs. Special wire is
obtainable from all model shops. Longer
lines are not usually advisable as they cause
too much drag and are too heavy, with the
result that a light model tends to come in
towards the pilot when the speed goes down
during certain stunts. If a very hot engine

Fig. 38.-This model was described in the October issue of PRACTICAL
MECHANICS, and is here seen speeding round under the power of a

5 c.c. ETA diesel.

is used and speed kept really high, longer
lines are admissible, for the speed will keep
them taut.

An American Control-lineHandle
Jim Walker, of America,was the father

of control -line flying, and he seems to always
keep one jump ahead of development. Fig 37
shows a sketch of his special control -line
handle- called the " U Reely Control." I
have one of these handles by the courtesy of
Mr. Walker, and I find it solves all my
control -line bothers, taking away all the
drudgery of winding steel wire lines' on and
off separate drums. With this handle one
can start up the engine, release -the thumb
brake on the handle, and run the lines out
to any amount up to about 75 feet. When
the flying is over the lines are wound into
the handle as one walks up to the machine
by again releasing the thumb brake, but this
time by winding the lines in by a small
handle, on the body of the machine.

Even more fun, and most imposing, is a
hand start with lines -wound 'up and a steady
release of the lines as the model is flying.
When it is decided that the model shall fly
in a smaller circle the lines can be wound in
during flight. It is therefore possible to

Take off

The pilot can reel in, or let out, the 'plane when
it is flying, as well as winding up his wires into

the handle when flying is finished.

control -line handle, which takes all the
control -line flying.

actually fly from a small landing ground
close to the operator, over some low trees
or other obstacle, and when landing time
arrives reel in the model as it flies. If spec-
tators surge forward, it is possible to reel in
the model to' shorter lines. A secret of this
handle's success is the beautiful workman-
ship and its light weight, because the body
is made from light plastic. What a pity we
are not allowed to purchase these accessories
from America at the moment. It would not
be beyond the capabilities of a modeller with
a workshop to make up something 'on the
same lines having light alloy side frames.

Fig. 39.-The " Goat" here seen in flight was a free -flight model of
7ft. span until it was converted to control -line slow flight. -Very slow
landings can be made with the aircraft at large angles of incidence
due to wing tip slots. Note the interesting shadow below the model.
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A thumb -operated brake of the band type
is another feature. My admiration goes out
to Jim Walker, who, incidentally, has intro-
duced a most spectacular new control -line
stunt called a " Sabre Dance," in which with
vast engine power and a two -speed control
from his handle he literally dances his model
around with 'its nose pointed to the sky and
tail to the ground. Full engine revs. makes
it rise like a helicopter upwards and reduced
revs. allow it to sink towards the ground.
Skilful operation prevent its tail from actu-
ally touching: This must be an exciting
stunt to watch, but it is, of course, nothing
like the flight of an actual aeroplane. It
would seem that the next development would
be a real model helicopter for control -line work.

After all this about steel wire control -lines
I hope that readers will remember my
remarks and explanations in connection, with
the simple fishing lines which can be used
for ordinary sport flying models like my

Bullet " desCribed in the October and
December issues of PRACTICAL MECHANICS.
These lines have the merit of being easily
wound on to the three-ply handle which was
illustrated. When stunting, fishing lines often
become sticky and interfere with free control
after two or more loops as the lines become
entwined. Steel wires naturally slide easily
under these circumstances and permit a con-
siderable number of loops, etc. I have re-
cently flown a control -line flying -boat on
water, and in this case I always use fishing
lines, for they can be waterproofed and lightly
float on top of the water before take -off. Steel
wires would corrode in sea water and also

offer water d r a g,
which would ruin the
take -off before the
lines became taut as
the model speeds up
over the water.

Control -line Flight
Photographs
It is a difficult feat

to produce interesting
photographs of
models in flight when
on the end of lines.
They usually appear
tiny specks on the
negative or are not
caught fair and square
in the picture owing
to the speed at which
the model flashes by.
The best plan is to
get a stooge to fly the
model around whilst
one takes up a posi-
tion inside the flight
circle, well crouched
down avoiding the
wires overhead. This can cause some amuse-
ment, as I found out recently when I handed
over the controls to a friend, and he flew
my C.L. flying -boat from the water's edge
whilst I waded into the water in winter
weather having a new cap on my head for
the sake of warmth. The second circle swept
off the cherished cap into the sea water, much
to the delight of the spectators, and the

Fig. v.-The same 7ft. model is here seen in dangerous -looking con-
ditions rendered -quite safe by being tethered on the end of control -lines.

ruination of my new cap.
I do not claim that the accompanying

photographs of models in control -line flight
are good (Figs. 38, 39 and 40), but I submit
them in order to offer stimulation to fellow
modellers with photographic tendencies, in
the hope that someone will send me a really
prize picture of genuine C.L. flight.

(To be continued)

Notes and News
New Anti -acid Boot

ANEW BOOT which resists acids and is
at the same time hard-wearing has

been designed at Dunlop's rubber boot works
in Manchester for the use of workers on
chemical plants, electro-plating plants and
elsewhere. The boot has been. constructed
from rubber specially compounded, to give
the maximum resistance to acid attack.
Hitherto the weakness of acid -resisting boots
has been at the seams where the acid lodges
and tends to build up in concentration, a
disadvantage overcome in making the new
boot by reversing the seams. The boot has
been successfully tested at Manchester foot-
wear laboratory with all mineral acids at a
high concentration, except, of course, nitric.
Diesel-electric Defence against Power

Cuts
TOWARDS the end of last May the

weather was ten degrees colder than
the Air Ministry forecast. A ten degree 'drop
can affect the load on the National Grid
by as much at 200,000 kW, and when a
joint burnt out in a line carrying 190,000
kW, this huge load was thrown on to other
circuits causing them to trip out on overload.
There was a general breakdown which
affected the whole of Southern England, and
Lord Citrine, chairman of the British Elec-
tricity Authority, issued a warning that there
would be a deficit of between a million -and -
a -half and two million kW if it was very
cold this winter.

Current deficits mean load shedding, with
inevitable loss of production in factories
which are dependent upon the grid for power,
and it is for this reason the Government
decided to encourage the use of independent
power plants driven by diesel motors, and
the Ministry of Supply has given assurance
that supplies of fuel oil would be maintained.
A range of compact diesel electric generators
were developed during the war to be easily
transported, installed and operated by

Service personnel, and the Ministry of
Supply has selected certain firms to manu-
facture and supply them for industrial use.
The Electrical Engineering Construction
Company, of Totnes, for example, are pro-
ducing a range of " Red Devon " sets from
zo to 25o kVA capacity, which are eminently
suitable for factory use.

The installation is very simple because the
sets are self-contained and weather -protected,
and no special power -house is necessary. An
outbuilding or shed adjacent to the main
buildings is all that is needed, with access to
a roadway for easy refuelling. The only
alteration to existing wiring is a switch to
cut out the mains and cut in' the generator.

Allowing for the original cost of the
installation plus depreciation, cost of fuel and
running expenses, the rate per unit of current
works out at a fraction more than for mains
supply. If the exhaust gases from the engine
are utilised for heating the water for office
radiators a saving is affected which makes
the current cheap. The exhaust from a

57.5 kVA set, if piped through a suitable
boiler, will produce as much hot water in
three days' running as a ton of coal.

Gas -turbines for Ships
DETAILS of recent British developments

in gas -turbines for marine propulsion,
including those of a novel reversing gear for
ships, were given in the 13th Parsons
Memorial Lecture at Newcastle recently. The
speaker was Dr. T. W. F. Brown, Research
Director of Pametrada (the Parons and
Marine Engineering Turbine Research and
Development Association). He described the
marine gas -turbine designed at Pametrada
Research Station and now almost ready for
the first tests, and discussed probable lines
of future development of gas -turbines for
both marine and industrial use.

Dr. Brown said that although Britain was
leading the world in gas -turbines for air-

craft, that did not necessarily mean that
Britain would lead in gas -turbines for
marine and industrial use. The requirements
were quite different. Whereas, for instance,
the gas -turbine aircraft engine at present
had a life of 300 to Soo hours before com-
plete overhaul, the marine engine had to
have a life of Ioo,000 hours which, using
the common figure of zoo days a year for
.full power from machinery at sea, meant
twenty-one years' service. Reliability and
long life were vital considerations. Manoeuv-
ring hackalso to be accurate and certain, and
other requirements were the ability to use
fuel from a variety of sources, low upkeep
costs, and the work had to be of such a
nature that it could be handled by ordinary
repairers almost anywhere in the world.

The advantages for marine propulsion of
ships was clear. Gas -turbine machinery
could already be made one-third lighter than
present-day steam -turbine machinery; it had
greater efficiency values than steam plants
so, provided it could burn fuel of the same
grade, it should give a reduced fuel bill; the
machinery took up less space and required
fewer auxiliaries; it could start up and take
up full load much more quickly, thus reduc-
ing stand-by losses. When higher turbine
inlet temperatures could be accommodated it
gave promise of higher efficiency than even
the diesel engine.

Among the items mentioned by Dr. Brown
as being carried out by a number of British
firms were a 15,000 kilowatt power generat-
ing set ordered by Messrs. C. A. Parsons and
Co., Ltd., for installation in the Dunston
Power Station of the British Electricity
Authority; a 'gas -turbine set using. electric
drive to be installed in m.s. Auris and
now under construction by the British
Thomson -Houston Co., Ltd.; the largest
marine gas -turbine installation yet ordered,
which is being constructed by the English
Electric Co., Ltd., for the Admiralty for
install:don in one of the " Captain " class
frigates; and a 2,500 locomotive gas -
turbine under construction by Metropolitan -
Vickers EleCtrical Co., Ltd.
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The Cleaning and Restoration
THE recent publicity which has been

given to the National Gallery's policy
of scientifically cleaning certain well-

known classic paintings has to some extent
focused the attentions of interested persons
on the undoubted fact that, given care and
a knowledge of the right methods, very great
improvements can be effected to the general
appearance and condition of valuable and,
indeed, irreplaceable paintings and pictures
of all descriptions.

An indispensable preliminary to all picture
treatments-the wiping down of the picture
surface with a soft cloth charged with white
spirit. This gets rid of loose surface dirt.

Up and down Britain, throughout the
length and breadth of our country, in
humble homes as well as in those of more
affluent status, there must be untold hun-
dreds of interesting paintings and pictures
which, being now blackened with age, are
relegated to lumber rooms and even to out-
houses, and are thus left to their own steady
deterioration. Many of these pictures are
not of great monetary value, yet the majority

Painting the back of a canvas with a pure
paraffin wax mixture in order to protect it

against atmospheric contamination.

Some Practical Methods and "Trade"

of them would be pleasing to the eye and of
decorative value when properly cleaned up
and restored, to say nothing of the historical
and sentimental regard which may be placed
on them. Any such pictures which are
more than a hundred years old form part
and parcel off our country's heritage, repre-
senting, as they do, lasting fragments of an
age which has passed and which will never
return. As such, they are all worthy of care
and attention.

Picture restorers have inevitably charged
high prices for their work and have made a
great mystery of their art, despite the fact
that many of them have operated on rule -of -
thumb methods. Given, however, care, time
and, above' all, patience, together with an
appreciation of the scientific or technical
aspect of the task of picture cleaning, restora-
tion and preservation, there is no reason
whatever why the average individual who is
so minded should not very successfully and
cheaply bring back to something near its
original state any painting on which he may
happen to place a commercial, sentimental or
historical value.

Confidence is Necessary
Needless to say, some amount of practice

in the art of picture restoration is required.

In vital areas cf a picture, the surface layer
of discoloured varnish may be removed effec-

tively by simple scraping with a scalpel.

The operator, too, must also gain a certain
degree of confidence in his work, and,
because every picture which is proposed for
restoration presents its own individual
technical problems, a modicum of experience
is necessary before really good work can be
turned out. But there is nothing inherently
difficult in the attainment of these require-
ments and, although modern art gallery ser-
vices may bring into use the convenient tools
of X-ray and infra -red analytical methods in
their methods of restoration, there is no need
for the amateur to be deterred by his lack
of such facilities, for, after all, the pictures
which he treats are not likely to have com-
mercial values amounting to thousands of
pounds each attached to them.

Water-colour paintings are entirely differ-
ent from oil paintings, and each requires very

different methods of restorative treatment.
In the present article only the subject of oil
paintings can be dealt with.

An oil painting consists of four elements
or components. In the first place, there is
the support. That is to say, the material
on which the painting is executed. Usually,
this is canvas, but it may also consist of
wood or metal. Laid directly on the sup-
port of the picture is the ground, this con-
sisting of a thin coating of whiting and glue
(with or without admixed colour) which acts
as a filler for the support and forms a surface
capable of being painted on. Next comes the
paint layer proper and, finally, the protective
varnish layer which is coated over the paint
layer after the latter has been thoroughly
dried.

Now, in a large number of cases a picture
can be cleaned and restored merely by re-
moving the varnish layer and replacing it
with a coating of fresh varnish. It is the
varnish layer which discolours  and some-
times becomes almost brown and opaque,
thereby successfully obliterating all the paint
which lies below it. This effect, coupled
with the layers of atmospheric dirt and grime
which the varnish layer slowly has deposited
on it, results in the gradual blackening of
the painting.

Remove the varnish layer and, often
enough, you reveal the, picture beneath it in
all its pristine colour and brilliance.

Simple enough in theory, no doubt, but
always more difficult in practice. It is,
indeed, in the successful removal of the
varnish layer of the picture that the picture -
restoration trade has found its " secrets."

Experiment First
Before any reader of this article attempts

to deal with an even moderately valuable
painting, let him procure a dirty old canvas
from a junk shop and try his prentice hand
on it. The task will give him knowledge,
skill, information-and confidence.

A dirty picture should first of all be
washed over with a cloth charg:d with white
spirit. Paraffin can be used, but white
spirit is better, since it is more evaporative.
Oils or turpentine must NOT be used. By

Knocking in the wooden wedges of a picture
stretcher in order to equalise tension on the

canvas.
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this simple process alone, quite a lot of dirt
will be removed, and before the white spirit
evaporates it may be possible to discern
some of the fine colours and details of the
painting.

The -painting proper will have been execu-
ted in pigment or earth colours embedded in
a medium of dried linseed oil. This medium,
" oxidised linseed oil," is commonly called
linoxyn. When thoroughly hard, as it be-
comes after years of standing, it is, fortu-
nately, extraordinarily resistant to the attack
of solvents, so that, in many instances it is
readily possible to remove the surface varnish
with a suitable solvent and to leave the
linoxyn layer containing the pigments
entirely unattacked.

This is the common practice of picture
cleaning. With a soft cloth saturated with
warm or hot alcohol, the varnish layer is
gradually wiped away. Methylated spirit
may be used for the purpose, and, also,
iso-propyl alcohol. Normal butyl alcohol,
however, is the best, since it has a higher
boiling -point and can be raised to a higher
temperature. In cases of obstinate resist-
ance of the varnish a few drops of ammonia
can be added to the alcohol, but great care
should be taken with the ammonia content,
since if it rises too high it may attack the
linoxyn layer and then actually remove some
of the pigments.

After the varnish layer has been removed
by alcohol treatment and the surface has
dried, the picture should be wiped over with
paraffin and again inspected. If its colours
have been satisfactorily . restored, well and
good. If otherwise, the linoxyn layer itself
may require partial removal.

Here, of course, we have a task calling
for very great care, but, given this, it is
'possible to remove the discoloured linoxyn
layer and yet to leave the pigment more or
less intact.

A continuance of the alcohol treatment is -
required for this purpose, and it may be
made a little stronger in ammonia content.
Alternatively, use may be made of solvents
which partially dissolve the linoxyn layer.

" Stripping a picture. Removing surface
varnish by gentle massage of the surface by
the fingers and with,. a cloth charged with an

alcohol solvent.
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Such solvents are ethyl acetate, butyl acetate,
triethanolamine and morpholine. The two
latter solvents, however, should be used as
sparingly as possible, for they. are basic or
alkaline in nature and, unlike ammonia, they
are not quick to evaporate after they have
been used.

At any stage of proceedings the picture
may be allowed to dry, and then it may be
wiped over with a paraffin rag. This will
give it the appearance which it will have
when revarnished.

Some restorers do not use chemical sol-
vents. They prefer to employ a small
knife, such as a surgical scapel, and, with
this actually to scrape away the brittle
surface varnish. This is quite readily
accomplished, although the task is tedious
and calls for great patience. Furthermore,
the very greatest care must be taken not to
puncture the canvas with the knife.

Other restorers use a little powdered resin
on their finger-tips and then gently abrade
the varnish layer away by rubbing their
fingers over it. Usually, this method is only
partially satisfactory.

After the picture has had its varnish and,
if necessary, some of its linoxyn or actual
paint layer removed in this manner, it is

A reinforced picture stretcher, the crossed
strips being inserted in order to give extra

support to a sagging canvas.

often necessary to retouch areas of the
painting with fresh paint. Artists' oil colours
only must be used for this purpose, being
applied with a fine hog -hair or sable brush.
It is here, of course, that the artistic skill of
the individual comes into play, but, usually,
such retouching amounts to little more than
a mere " spotting " of defects and, perhaps,
the brushing of colour over a wide expanse
of background.
Revarnishing

After retouching comes the revarnishing.
The retouching should have been done as
thinly as possible, for if any considerable
amount of colour has been added to the
picture it will not be possible to do the re -
varnishing for at least a year afterwards.
This is because any fresh colour must dry
out and harden most thoroughly before any
varnish layer is added. If this precaution is
not taken the varnish may dissolve the fresh
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paint and, furthermore, it may cause it to
crack badly in after years.

If any retouching at all has been effected
to the picture a minimum of one month must
elapse before revarnishing. The longer the
interval between retouching (or repainting)
and revarnishing the better.

Only one type of varnish is feasible for
picture work. This is mastic varnish, made
by dissolving x part of pure gum mastic
in 3 parts of turpentine. Ordinarily, tur-
pentine is not pure enough for the purpose.
It must be rectified turpentine, which is of
water -white colour. Turpentine substitute
is quite out of the question.

The mastic varnish can be dissolved by
heating the gum mastic in the turpentine.

A semi -micrograph' view of the surface of an
old painting, showing areas from which the
paint .film has scaled away. Such areas can
only be restored by judicious retouching with

fresh and matching paint.
It is better, however, to. dissolve it without
heating the turpentine, since this gives a
varnish which is less liable to yellow in the
course of time:

(To be continued)

A linen patch applied to the rear of a
pictUre as a backing for a small puncture in
the canvas. Cut in this. serrated manner, it
will not give a hard outline around the area.
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A Disc Combination Lock
Constructional Details of an Interesting

Contrivance
By F. G. RAYER

COMBINATION locks have a peculiar
fascination; their value for locking
vaults, etc., has long been recognised,

and though of a simplified construction the
one described here is far from easy to open
when the combination is not known. Four
discs, each with 24 positions, are used. If
the possible combinations total 24 x 24 x 24
x 24, equalling 331,776, then it would take
months to try all the possibilities.

_ Dioor Knob

Flat Springs

H nges\
\I \I

Frame

Plate-

knob is then continued
until the 1st disc has
its slot upright. All
slots are, then in line
and an arm falls,
withdrawing the bolts.

T h e combination
will depend upon the
relative positions of
the stop -pins. After the

Finger Secured To Aide

Pivot
Falling
Arm

e

Discs Free
On Axle

(a)

Link

Friction Springs Discs
Bearing On Edge

Of Discs

Fig. r. Plan view of

Pod

(a)
the slotted discs, and side

completed lock.

The lock can be made to screw on the
inside of any door. As it only serves as an
operating mechanism for the bolts the lock
can be made from any thin metal. The
resistance of the door. to forcing will depend
upon the strength of the bolts and their
guides.

How the Lock Vorks
The door has a knob and combination dial

(see Fig. a) which is secured to a spindle
on which four slotted discs are free to
rotate. Friction springs bear on the discs
so that when the spindle is turned the discs
remain motionless. Each disc has projec-
tions so arranged that it can turn almost a
complete revolution before striking the pro-
jection on the disc behind it, thus turning the
latter. The spindle has a finger which
strikes the projecting pin on the first disc.

If the knob is turned several times in a
clockwiSe direction the finger will rotate ,the
first disc, which will turn until the second
disc is also brought into motion, and so on
until all four discs are turning.

The dial is then stopped at a figure which
will leave the slot in the rearmost disc up-
right. The knob is then turned anti -clock-
wise until 1st, znd, and 3rd discs are brought
into motion, the knob being halted at a
number which leaves the 3rd disc with its
slot upright.

The knob is then turned clockwise until
the 2nd disc is brought into position Iii its
slot upwards. Anti -clockwise rotation of the

A close up vie:') cf the slotted discs and pivoted locking arm.

lock is made, one trial will
show what numbers must
be turned to on the dial to
bring the slots in the
desired positions. The
combination may then be
written down as follows
(for example): 4/17/3/1/
2/23/1/9, which means:
four turns clockwise, stop
at 17; three turns anti-
clockwise, stop at a; two
turns clockwise, stop at 23;
one turn anti -clockwise,
stop at 9.

If rotation is begun in
an anti -clockwise direction
the whole series of numbers
will turn out differently.
Actually, when the lock is

Door made up the sequence of
operations will immediately
become clear, and only a
few seconds are required to

open the door when the combination is known.

Constructional Details
It is convenient to make up the lock on a

metal plate about 4iins. by 6ins. This can

elevation of the

Lock
Nuts

Falling Arm

Small Knob

o
r34-1-Finger

Pe -set Control

XBush -I "
I" x I."

Bracket

,/,,;' Pin Hole

Disc
(4 Reg'd) Combination Dial

Fig. 2. Details of the various parts.

Pivot Bracket

r3/8

0
(3;

Bolt Guides Before
Bending At Dotted Lines

/k;

then be screwed on the inside of the door.
The lock mechanism is separate from the
bolt or bolts holding the door shut; the latter
will be fixed directly to the door and can be
as robust as necessary.

Fig. 2 shows how the discs are cut. Sheet
brass (zo S.W.G.) is suitable, and bushes are
soldered on so that the discs are free on the
spindle without excessive wobble. The rela-
tionship between the pin hole, slot and
bracket determines the combination, and these
are best arranged at random. Each bracket
strikes the pin secured to the disc behind
it. The pin on the first disc is struck by
the finger soldered to the axle. No bracket
is required on the 4th disc.

Fig. 1 shows how the axle and discs are
arranged in a frame. Washers are added to
prevent excessive looseness. A flat spring
cut from brass bears lightly on each disc, so
that the discs only turn when they are car-
ried round by their projections transmitting
the motion from the finger.

Falling Arm
As " B " in Fig. 1 shows, an arm is so

arranged that a flange at one end falls into
the slots. A spring helps this action, at the
same time withdrawing the bolts through a

connecting link.
The small knob (see

Fig. 3) is only to re -set the
lock. A small finger
strikes the free end of the
arm, thus raising the flange
out of the slots and meving

14-1
the bolts into position.
The combination dial is
then turned at random and
the lock is set. Before
opening, turn this small
knob so that the metal
finger does not prevent the
free end of the falling arm
from rising.

Bolts
These should m o v e

smoothly and without un-
due friction, or the spring
will have to be unneces-
sarily strong. In Fig.
two bolts joined by means
of a roct are shown. For
small, boxes and Cupboards
a single bolt operated from
the connecting link- is
sufficienc.
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Door Dia/

Discs a ..., ringer
Boit

Falling Arm P.yot Bracket And Guide

Fig. 3. Plan of the complete lock, showing the locking bolt ,znd
knob for re -setting the falling arm.

The knob and combina-
tion dial should be soldered
to the axle to avoid trouble,
as if the combination is
lost by the knob becoming
loose it will be necessary to
force open the door.

To obtain a smooth
action the four discs
should be accurately made,
and a washer -cutter will
simplify this part of the

work. A smear of grease should be applied
to all the moving parts and to the edges of
the discs.

Before actually fastening the door with
the lock be sure everything is secure. It is also
wise to make several trials, operating the
knob without looking behind the door, to
avoid any future difficulty in opening due
to some error in noting down the combina-
tion.

The arm is not shown in Fig. ra for
clarity, but Fig. 3 illustrates its position.

Letters from Readers
A Reflector Telescope

SIR,-Last July I wrote you for advice
about the focal length of a telescope

mirror I had just bought, and I thought you
might be interested in the enclosed photo-
graph of the completed telescope, the total
cost of which has been between £3 and £4-
apart from the mirror, optical flat, and the
eyepieces which I had bought previously with
a small 2iin. refractor.

The telescope tube I made from duralumin
sheet and I obtained two old Morris steer-
ing -wheel assemblies for the mounting. It
has a friction drive, and although it can be
carried about it is reasonably rigid. I can-
not mount it on a fixed pedestal since there
are too many large trees in my garden.

The mirror cell has a central spring -loaded
ball pivot and three adjusting screws for
alignment. The telescope tube can be rotated
in the mounting cradle to bring the eyepiece
to a convenient viewing angle, and the eye-
piece platform carries three eyepieces of
different powers, which can be instantly
flicked into position as required. The whole
platform is raised and lowered for focusing.

The finder is an ex -Government gun -
sight, and cost 8s. 6d. I removed the X hairs
and substituted 40 -gauge copper wire in.
which I tied a loop (round the point of a
needle): To sight the object correctly it is
brought within the loop. I shall be pleased

Mr. H. L. Pugh's reflector telescope.

to supply any further information if
required.-H. L. PuGH (Bishop's Castle).

Model Fire -Appliance
SIR,-Being a regular reader of your

valuable journal and much interested
in articles on models and model making in
every issue, I wonder if other readers would
be interested in a model fire -appliance I
have made in my spare time. It is a replica
of one of Cardiff's fire -engines, made to scale
f r o m measurements
received from Cardiff
fire station.

The time spent in
constructing the model
was five months and
all parts are made
from scrap material.-
E. J. THolviAs (Car-
diff).

Leather -Dust Floor-

SIR, - On reading
through your

" Queries and Enquir-
ies " section in the
February issue of
PRACTICAL MECHAN-
ICS, I noticed an
enquiry by A. F. Bur-
nell (Armley) asking
for information on leather -dust
material.

I think Mr. Burnell would be interested
to know that such a material is already in
use. I have recently occupied a new council
house and the floors in the living -room are
made from a leather -dust composition, cast
on to a concrete base.

This composition is known by the name
of " Ritzide," and is manufactured by Messrs.
Leatherflor Ltd., Finsbury Pavement House,
Ito, Moorgate, London, E.C.2.-C. J.
SANDERS (Nottingham).

ordinary mouse trap and an ordinary house -
lighting tumbler switch.

When the alarm operates at the specified
time, the winding key turns and draws a short
chain attached to it. The other end of the
chain is fixed to the platform of the trap,
which is pulled, so releasing the fly -over
spring arm which ordinarily kills the mouse.
In this case, however, it also has a short
chain attached to it, and the other end of
this chain is fixed to the switch on -off lever, 
and the spring is strong enough to pull this
switch on.

This switch is wired in series with my
radio set on -off switch, and this latter is left

A model motor fire -appliance Thamas.

flooring

A Radio Awakener
IR,-I have constructed the standard

reading lamp and electric door chimes
described in recent issues of your paper and
am very pleased with them. I read with
interest the letter in the February issue from
Mr. J. Dunn (Glasgow) who is interested
in using the chimes to awaken him, instead
of using an alarm clock and' electric bell. I
am using my chimes for the front door, and
perhaps Mr. Dunn would be interested in
my " awakener," which I made from informa-
tion contained in your associated journal,
Practical Wireless.

It consists of an ordinary spring alarm
clock fitted into a polished wood case which,
has a whole cut in the front, to show the
face of the clock. The wood case is divided
into two compartments open at the back.
One contains the clock and the other an

"on " overnight, with the radio tuned to
Home Service for 6.3o a.m., my time for
rising. An extension speaker in the bedroom
completes the job, so that as the alarm clock
" goes off " the radio set is switched on and
the music comes on gradually stronger as
the valves warm up until it is loud enough
and persistent enough to awaken one.

I have found this to be the best method
of awakening a sound sleeper as, instead of
an irritating ringing of a bell, the music
persists and causes an awakening interest in
the matter being broadcast.

Across the two contacts of the " time
switch " I have wired a neon lamp of the
i-watt type which is fitted behind a red bulls -
eye, so that it glows if the radio set switch is
" on " with the time switch ". off," showing
that everything is set ready, although, of
course, this is not necessary.-T. LONSDALE
(Burnley).

MASTERING MORSE
J By the Editor of

PRACTICAL MECHANICS

3rd EDITION

This handbook, written with special regard for service,
requirements, will enable even the beginner rapidly
to become proficient in sending and receiving:.

Of all Booksellers, or by post I/2 from
GEORGE NEWNES, LTD, (Book Dept.),
Tower House, Southampton Street,

London, W.C.2
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THE WORLD OF MODELS
The Construction of a

to lft. Scale Model of
RA S. "Queen Elizabeth"

By " MOTILUS"
LAST winter the daily press featured

many photographs of the largest ship
model ever built in this country : a

,'-in. to aft. scale model of R.M.S. Queen
Elizabeth, made to the order of the ship-
owners, Cunard White Star, Ltd. At the
time there was much speculation by the un-
initiated as to how long it takes to build a
model of this kind, what sort of material is
used and the amount of work necessary
befote the model can be declared ready for
display. As I had the opportunity of watch-
ing progress on this particular model, I
thought readers would be interested to know
something of the progressive stages that are
traversed from inception to finished product.

How does it all begin after the placing of
the contract ? The first step is the selection
cf suitable timber, and in this case the even-
tual choice fell on a fine log of obeche
(African white mahogany), from a tree over
two hundred years old, to be used for the

Fig. 1.-The planks for making the hull.

hull. The log was 25ft. long, 5ft. in diameter
and weighed over 6 tons, containing some
220 cubic feet of timber. During the neces-
sary seasoning, effected by 56 days in the kiln,
Ito gallons of water were extracted from the
log, after which it was declared fit for its
ultimate purpose.
Laminated Hull

As the model hull is laminated, the log
was first cut up into 22 planks (Fig. a The
planks were then roughly shaped, the centre
being removed from each one to leave a
thickness of about 21in., so that in bulk they
began to bear some distant resemblance to a.
ship's hull. At this point they were firmly
glued and screwed together, from keel to deck
level, so that hand craftsmen, with planes
and spokeshaves, could begin to shape the
external lines of the hull (Fig. 2). To
ensure accuracy, templates made from the
drawings of the actual hull lines were used
for checking progress. Both be bow and

Fig. 7.-Tile finished model R.M. S. " Queen Elizabeth."

the stern required most careful attention: in
addition to the sheer curves of the hull, there
were the hawse -holes to be fashioned in the
bows for the port and starboard and bow
anchors, and at the stern there were the pro-
jecting propeller shaft bossings and the stern
frame. The shaping being satisfactorily
completed (Fig. 3), the exterior was rubbed
thoroughly with glasspaper to eradicate every
single irregularity on the surface, which had
to be as smooth as silk if it was to take the
extremely thin coats of paint that were
applied later.

Assembling the Superstructure
The next stage was the temporary assembly

of all main superstructure, such as the bridge,
deck buildings, etc., on the various decks, to
ensure accurate fitting of all the parts (Fig.
4). The superstructure was removed after-
wards for the painting processes, but it was
essential that a perfect fit be secured before

Fig. 2.-Shaping the hull
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Fig. 3.-The finislzed hull.

painting, as alterations in later stages could
not be made without a great deal of trouble
and unnecessary waste of time. As all the
component parts had been prepared with
scrupulous care, the superstructure fitted well
and only minor adjustments were required.
These upper sections were made from wood,
as were also the shin's 26 boats, the cargo
hatches and handrails.

Painting ship models calls for rare skill, as
anyone knows who has tried .his hand at
amateur work. Even on a large model the
thickness of each coat must be infinitesimal
or the ultimate result will be out of all pro-,
portion to the scale of the remainder of the
work. The hull of this Queen Elizabeth
model received twenty coats of paint in all,
each coat being rubbed down to a smooth
surface before the next 'was applied, and the
whole at last being covered with a coat of
thin varnish. The Plimsoll line, draft marks
and white riband were all put, on by hand.
The plywood decks were also lined by hand,
to obtain a realistic effect of planking. Paint-
ing of the superstructure was mostly in matt
white except, of course, the doors, which
were in brown.

Metal Deck Fittings
Meanwhile, metal workers had been pre-

paring numerous deck fittings from -sectional
drawn brass rod or from sheet brass. This
part of the work comprised some goo com-
plete items, such as funnels, masts, flagstaffs,
derricks, boat -lowering davits, the rudder,
propellers, anchors, accommodation ladders,

etc. Many of the smaller fittings, such as
bollards, were oxidised or chemically treated
according to the finish required. Some,
however, such as capstans and the larger
pieces of deck gear, were, stove -enamelled in
addition to any necessary plating. Where
polished brass was used on the actual ship
gold plating was substituted on the model
to avoid risk of tarnishing.

The final assembly of the many decks, the
bridge with all its appropriate equipment,
and the numerous items of deck gear and

rigging, was a most fascinating process for
the casual observer. The model at this stage 
grew rapidly in realism under the skilled
hands of the craftsmen who specialise in this
type of work. These men have a knowledge
of modern ships, so that their models are not
pieced together jigsaw fashion, or by blindly
following rigid instructions : were this so
they would never achieve the seaworthy
atmosphere that marks the work of the expert
shipmodeller.
Working to Photographs

Much of the accuracy in modelling and
assembling the deck gear, etc., was the result
of selective photographic work aboard the
ship herself. It must be remembered, that
when a new ship is being built it frequently
happens that modifications and alterations are
made during the building which possibly
were not contemplated when the drawings
were originally prepared. Often such modi-
fications are not noted on the drawings at
all, so that photographs 'taken aboard the
actual vessel can be a valuable source pf in-
formation for modelmakers. In this instance,
full use was made of some two hundred
photographs, showing external details of
R.M.S. Queen Elizabeth, and which were
used in combination with the shipyard draw-
ings. In addition, the craftsmen them-
selves had actually spent time aboard the
Queen Elizabeth, an experience which made
their work even more interesting for them,

Fig. 4.-The first fitting of the superstructure.

Fig. 5.-Final assembly stages-stern view.

and helped them considerably with efficient
execution.

Fig. 5 is a close-up view showing the last
stage in assembly work on the stern portions
of the vessel, from which the reader
will form sonic idea of the numerous deck
fittings aboard this gigantic shin. When,
later, the complete model was inspected by
officials of Cunard White Star, Ltd., Mr.
J., S. Harrison, naval architect to the com-
pany, examined the whole model minutely.
Afterwards a confirmed that every external
detail was accurately represented and in its
correct'position, which was certainly a tribute
to the modelmakers' skill and efficiency.

The _close-up view in Fig. 6 shows the
model bridge, looking for'ard, which-also
gives a further impression of the amazing
amount of detail work that had to be tackled.
The larger the model, of course, the more
detail there is to be shown. In all ships the
bridge resembles a brain or nerve centre:
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and the larger the ship the more instruments
and aids to navigation she has to carry, as
large ships are more difficult to handle both
on the journey and when docking. This
model represents one of the most comprehen-
sive bridges of any merchant ship afloat, so
that a great deal of equipment had to be
installed. On the highest point of the bridge
is the radar apparatus and below are engine -
room telegraphs, chronometers, sounding
machines, fathometers, gyro pilot, voice
pipes, barometers, loud hailer, electric log,
clinometer and other up-to-date bridge
equipment.

The finished model (Fig. 7) was a source
of much wonder to all who saw it before it
left England. Being the largest ship model
ever constructed in this country (weighing
I ton, 7 cwt., and measuring 21ft. bins. in
length), it attracted considerable attention.
Woodworkers, engineers, brass finishers and
painters had contributed a total of 6,900 man
hours for the completion of the work, spread
over a period of about six or seven months.

On View in New York
On February 2nd, 1949, the Midland town

where all the work had been carried out said
farewell to this now -famous model Queen
Elizabeth. A mahogany and plate glass
showcase had been separately packed and
sent on ahead so as to be ready for the
model at its eventual destination. The
model was carefully installed in its specially
prepared, dustproof, lined packing case, in
which it was taken by road to Liverpool. A

Fig. 6-Close-up view of tit

few days later it was lowered into the hold
of the new Cunard White Star liner, Parthia,
in which the model travelled safely to New
York harbour and its destined resting place
in the splendid, modern New York offices of
Cunard White Star, Ltd. There it is now
displayed alongside a model, built in t935,

e bridge, looking forward.

of the sister ship, R.M.S. Queen Mary.
Both these magnificent models are the

work of Bassett-Lowke, Ltd., Northampton.
Where they now stand, in these palatial
New York offices, they must surely appear
as a resplendent tribute to the excellent work
of British modelmakers.

Trade Notes
New " Eclipse " Tools

THE name " Eclipse," so very well known
to engineers throughout the world in

connection with hacksaw blades and frames,
is now being presented to the trade as the
same guarantee of high quality for a wide
range of engineers' tools.

To the extensive range now offered are
being added further new lines which bear
the same distinctive features with which the
name " Eclipse " is synonymous. These
latest additions are a range of " Eclipse"
pin tongs and the " Eclipse " pin chuck, the
former being available in four sizes and the

Pin tongs

" Eclipse" pin tongs and pin chucks.

latter being supplied with three interchange-
able collets of different capacities ranging
from oin. to 3/32in.

" Eclipse " pin tongs are designed for use
on light instrument and precision work. With
specially heat -treated jaws of accurate finish
they will grip securely small pins, screws,
spindles, or other similar articles, and the
hollow handle allows long articles and wire
to be accommodated. Comfortable grip and
ease of manipulation are provided by the
knurling of the handle.

These pin tongs are packed in envelopes
containing three tongs, four envelopes mak-
ing up a box of one dozen which is attrac-
tively labelled. They are supplied either in
sets of three or in separate capacities.

The other addition is the " Eclipse " No.
I6o pin chuck which is specially designed for
use on drilling machines with small drills up
to 3/32in. diameter. The chuck is provided
with three interchangeable collets with capa-
cities ranging from oM. to 3/32in. By the
use of a double-acting movement of the chuck
and by limiting to t/32in. the capacity
through which each collet operates, the whole
length of the collet jaw -grips the drill, thus
ensuring a firm grip on even the smallest
drill. Accurate centring of the drill is en-
sured by the provision of upper and lower
bearing surfaces between the nose and the
body, the thread being used only as means of
moving the nose up and down. An additional
feature is the provision of a hole in the body
to accommodate a tommy bar to facilitate
tightening.

The " Eclipse " pin chuck is supplied in a
useful rack -box either with one selected collet
(No. 16o oin.-1/32in.' No. 160 1/32in.-
1/16 in., No. 16o 1/16in.'1--3-32in.) or No.
16o with the full range of all three collets.
" Eclipse " pin tongs and pin chucks are ob-
tainable through tool dealers and ironmongers
who stock " Eclipse " hacksaw blades. Fur-
ther particulars can be obtained from James
Neill and Co., Ltd., Composite Steel Works,
Napier Street, Sheffield, tt.

" Britinol " Soldering Outfit
THE Britinol " popular " soldering outfit

contains everything necessary for carry-
ing out small soldering jobs successfully.
Packed in a neat cardboard box the outfit
comprises one tin of " Britinol " paste solder ;

one coil of self-fluxifig wire solder ; one self -
blowing spirit lamp ; one telescopic soldering
iron, and one pair of extra wicks for the
lamp, together with a small " Manual on
Soldering." The spirit lamp is of the vapor-
ising type and will give a flame from 31in.
to 4in, in length. The lamp will burn for
about half an hour at one filling, giving a

The " Britinol" soldering outfit.

clean, noiseless flame. The screw cap and
washer provided prevent any evaporation of
the spirit when the lamp is not in use. The
prices of these complete outfits or individual
items are obtainable from Bi-Metals
(Britinol), Ltd., St. Mary's Works, Abbey
Estate, Alperton, Middlesex.

A NEW VEST POCKET BOOK

NEWNES METRIC &
DECIMAL TABLES

By F. J. CAMM

3/6 or 3/9 by post from
Geo. Newnes, Ltd., Tower House,
Southampton St., Strand, W.C.2.
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Club Reports
Kodak Society of Engineers and

Craftsmen
ASMALL but enthusiastic craftsmen

group of members have recently been
engaged on an interesting piece of work.

What will probably be the most compre-
hensive museum of photographic equipment
in the world is being assembled in Eastman
House, Rochester, N.Y.-George Eastman's
Home-but the collection lacks a Fox Talbot
camera.

Much of his original apparatus used at
the time of the taking of the famous Lacock
Abbey window photograph is preserved in

club meetings regularly an idea of what is
happening at the society's headquarters.

We intend to issue copies to our neigh-
bouring societies, and to keen them, as well
as our own members, fully informed as to
our activities, and here we remind them that
any of their members are invited to attend
any of our meetings ; conversely, we in turn
are welcomed at their functions.

Amongst our recent additions to the work-
shop equipment we have a fine new fin.
drilling machine, for which the committee
wish to thank Mr. Kenniston.

We have also been presented with a large

Replicas of Fox Talbot cameras, made by members of the Kodak Society of Engineers
and Craftsmen.

the Science Museum, South Kensington, and
the Museum of the Royal Photographic
Society, and, not unnaturally, neither of these
bodies felt that they could part with their
irreplaceable treasure.

The alternative was the manufacture of
replicas, and at the request of the Eastman
Kodak Company, through Dr. Spencer, the
task of making exact copies -of selected items
was undertaken by the K.S.E.C., and the
originals were entrusted to the society for
this purpose.

Fortunately, no great difficulty was experi-
enced in obtaining a supply of suitable wood
because most of the cameras were constructed
for Fox Talbot by the local estate carpenter
at Lacock from relatively common timber,
and oak of similar age has been obtained.

Attempts to obtain suitable lens mounts
failed and it was necessary to make faithful
copies of the originals.

It is fitting that an amateur group of
model makers should co-operate in preserving
the memory of one of the most famous
amateurs in the photographic field.

All communications to the secretary,
Kodak Recreation Society, Wealdstone,
Harrow, Middlesex.

Edgware and District Society of Model
and Experimental Engineers
THE above society have just issued the

first number of a news sheet which, it
is hoped, will be issued quarterly, or more
often should occasion demand.

By means of the news sheet the committee
will be able to keen in closer contact with
each of our members and give those who
are unable, or find it difficult, to attend the

tool box complete with trays. This has
now been fitted with clasp and eye and lock,
and is available for the storage of members'
tools, etc. This was kindly presented by
one of our new members, Mr. Hall.

By the time this note appears in print we
hope to have the gas laid on in the workshop.

Once again we have been invited to parti-
cipate in the Canons Park Community Asso-
ciation's Annual Whit Monday Fête.

Every effort will be made to complete the
remaining lengths of track to its full run
of r5oft. It is hoped to have two tracks
in operation, together with four locomotives.
All members are asked to assist us on this

day, and fuller details will be announced
later.

Northampton Society of Model Engineers
THE above society is holding its second

exhibition at the Town Hall, North-
ampton, from Saturday, 23rd April, to
Saturday, 3oth April, 1949.

There is no entry fee for competitions, and
both members and non-members are urged to
show any models they may possess, either
for competition or in the loan section.

The sections are as follows:
Section a. Locomotives; z. Marine

Models; 3. General Engineering-including
Marine Engines and Internal Combustion
Engines; 4. Mechanically Propelled Road
Vehicles and Traction Engines; 5. Model
Racing Cars (self-propelled); 6. Tools and
Workshop Appliances; 7a. Model Aircraft
(power driven); 7b. Model Aircraft (rubber
driven); 8. Solid Scale Models.

Further particulars can be obtained from
the hon. sec., W. S. WELLS, The Guest
House, Moulton, Northants.

Eccles and District Model Engineering
Society

PROGRAMME of events, April, 1949
April 6th. Valve Gears, Design and

Setting, by W, J. Thompson. An attempt
to help with those problems which arise when
one decides to depart from " the beaten
track."

April loth: Basic Training in Model
Engineering, by W. Taylor. This talk was
intended primarily for beginners, but we
shall all learn something from it.

The above will take place in the School
at Catherine Street, Winton, and will start
at 7.3o p.m. prompt.

W. J. TnomPsox (hon. sec.), 16, Prestwood
Road, Salford, 6.

Beaufoy Model Engineering Society
MEMBERS of the above society meet

every Monday, Tuesday, Wednesday
and Thursday at the Beaufoy Institute, 39,
Black Prince Road, S.E.r I. An extensive
workshop is available for all members at a
nominal charge. Patterns and castings are
made on the building and a welding and
brazing plant is available. Machine tools
comprise zo lathes, 4 milling machines (hori-
zontal and vertical), 3 shapers, B. and S.
surface grinder, B. and S. horizontal grinder,
besides drilling machines and small tools.

New members are cordially invited to make
use of these facilities and members of other
clubs might find some use for our extensive
workshops.

Secretary, A. TASKER, Beaufoy Institute,
39, Black Prince Road, S.E.r. r.

Books Received
Simple Working Models. By C. E. Page.

Published by Percival Marshall & Co.,
Ltd. 54 pages. Price 3s. net.
THIS is a handbook for the young mechanic

who wishes to try his hand at making a
few simple working models, including a sand
motor, steam jet -driven boat, garden wind-
mill and pump, water -wheel, and a hot-air
engine. All the models can be constructed
with the simplest of tools from odds and ends
usually found in the average home. The
handbook is illustrated with numerous
explanatory line drawings.
Designing and Building " oo " Track -

work. By Ernest F. Carter. Published
by Percival Marshall & Co., Ltd.
58 pages. Price 3s. net.
THE methods used for correctly laying out

and building " oo " gauge track are
fully explained in this useful handbook.

Commencing with the tools required for
track -building, the book goes on to deal with
jigs, soldering, planning curves, super -
elevation, points, crossings, feeder tracks and
laying tracks on battens. A feature of this
book is the numerous clear-cut diagrams.

Other books recently received from Percival
Marshall & Co., are :

Marking -out Practice for Mechanics.
By Ian Bradley and Norman Hallows,
M.A. Price 3s. 6d. net.

The Beginner's Guide to the Lathe. By
Percival Marshall and Edgar T. West-
bury. Price 3s. 6d. net.

Sharpening Small Tools. By "Duplex."
Price 3s. 6d. net.

Small A. C. Transformers. By A. H.
Avery. Price 3s. net.
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QUERIESQA1,4

ENQUIRIES
A stamped addressed envelope, three penny
stamps, and the query coupon from the current
issue, which appears on page 56 (THE CYCLIST),
must be enclosed with every letter containing a
query. Every query and drawing which is sent'
must bear the name and address of the reader.
Send your queries to the Editor, PRACTICAL
MECHANICS, Geo. Newnes, Ltd., Tower House.
Southampton Street, Strand, London,* W.C.2.

Bright Metallic Finishes
COULD you please give me details of where to- obtain and how to apply the flamboyant
metallic finishes seen on cycles, cars, etc ?-
D. Dewhurst (Fleetwood).
A ANY of the brightly coloured finishes to which vim

v -t refer consist of anodised aluminium or aluminium
alloy which has been actually dyed. During the process
of anodising the aluminium is coated electrolytically
with an oxide layer which is very porous and which
can be dyed in a dye -bath in very much the same manner
as ordinary cloth is dyed. By this means brilliant
colours can be obtained on this metal and its alloys,
the dyed metal being lacquered over for the sake of
surface protection. Unless you have special facilities
for this work you could not hope to carry it out at home.

In the case of other metals, bright finishes can be
obtained by the use of metallic paints and powders or
by coloured transparent lacquers. You can rnake up a
metallic paint by grinding the metallic powder into a
clear varnish or lacquer such as is obtainable from
any large paint shop. The necessary metallic powders
are obtainable from Messrs. Ronald Britton, Ltd.,
54, I.ever Street, Manchester, t. These are mostly
in various shades of gold, copper and silver.

Synthetic Marble ; Alabaster
COULD you please give me -the formula for-, synthetic marble ? Also, where can I pur-
chase alabaster powder ?-F. Kelly (Keighiey).
ACCORDING to Bennett : " chemical Formula,"

the following composition resembles an artificial
marble :

Portland Cement t part (by weight).
Ground Quartz .. parts
Calcium stearate (or equal

parts of stearic acid and
lime) .. 0.3 part

Mineral colouring matter As required.
The mixture is slaked with water and allowed to set

in moulds. The colouring matter (if any) is stirred in
just before allowing the mass to set and harden. The
colour should not he thoroughly mixed, but should be
arranged in streaks through the mass. -

You may be able to obtain alabaster from Mr. A. M.
MacCarthy, 37, Sandford Road, Moseley, Birmingham,
53, but we think you will have to grind it yourself.

Other suppliers are : The Carlisle Plaster and
Cement Co., Ltd., Curnwhinton, Carlisle. Derby'shire
Spar and Alabaster Works, Drewry Lane, Derby.

For very small quantities, you should approach a
wholesale chemical supplier, such as Messrs. Reynolds
and Branson, Ltd., Leeds, or Messrs. Philip Harris
& Co., Ltd., Birmingham.

Making Ethylene Gas
COULD you please tell me how I can make the

gas that is now being used to ripen tomatoes ?
I believe it is called ethylene. I only wish to make
a small amount. -G. Walton (Formby).
ETHYLENE is the gas which has been used

experimentally to ripen tomatoes and other
fruits, but you must bear in mind the fact that the entire
procedure is as yet only experimental and that its
mechanism is by no means understood. It has been
proved that some fruits, in ripening, give off traces of
ethylene and other gases, and it is said that citrus
fruits, in particular, have been very successfully ripened
in the holds of ships by being exposed to ethylene gas.

The actual amount of ethylene used is very small
indeed, a fraction oft per cent., in fact. Any attempt
to use the pure gas would result in the ruination of
the produce.
If you want to experiment (and it can be nothing

more than that at the present stage of knowledge) your
better plan would be to obtain a small amount of com-
pressed ethylene from a depot of the British Oxygen
Co., Ltd. The cylinder itself would be hired to you, and
would, therefore, be returnable.

On the other hand, if you wish to make your own
ethylene, here is the chemical method :

Place in a large flask 25 c.cs. of rectified Spirit and
iso c.cs. of strong sulphuric acid. Heat the flask to about
565 deg. C. (329 deg. F.) on an oil -bath. Ethylene gas
will then be disengaged. It will, however, be mixed with
a small amount of sulphur dioxide gas, to free it from
which the gas should be led out of the flask through a
glass tube placed in the cork and passed through a dilute
solution of caustic soda.

Another and, perhaps, better way of making ethylene

is to drop ethyl -bromide into a flask containing a boiling
solution of potassium hydroxide in rectified spirit.

These chemical methods necessitate some amount
of laboratory equipment, and some chemical knowledge
and skill. They are expensive methods on account of
the cost of rectified spirit which carries a very high
excise duty.

Ethylene is a colourless gas, with a sweet but not
unpleasant smell. It you use it, remember that, in
quantity, it can act as an anesthetic.

Cleaning Greenhouse Glass
T AM replacing a wooden greenhouse, about

t2ft. by Soft., by one of galvanised steel, and
I would appreciate your advice on the following
points :

I am taking out the z4in. by t4in. sheets of glass
from the old greenhouse to glaze the steel house.
The glass is in good condition (it has been in
about 8 years), but it is dirty in parts, especially
where it overlaps. Washing removes a great
deal of the surface dirt, but there is an ingrained
dirt stain which is not removable by washing.
Could you tell me how to get the old glass clean
again ?-J, G. G. Davies (Tredegar).
'TO clean your glass, dissolve part of caustic soda
k in 6 parts of water. Immerse the glass sheets in

this in a metal vessel (preferably iron) overnight.

Readers are asked to note that we have
discontinued our electrical query service.
Replies that appear in these pages from
time to time are old ones, and are pub-
lished as being of general interest. Will
readers requiring information on other
subjects please be as brief as possible
with their enquiries.

This will soften the ingrained dirt, after which it can
be mopped away he means of a mop tied to the end of a
stick. If some of the dirt defies this treatment (which is
straightforward and cheap) you will have to heat the
solution slowly and keep hot for several hours.

Try not to get the caustic solution on your skin or
finger nails, since it has a powerful softening effect.

After the treatment the glass will require to be
washed thoroughly in water so as to get rid of all traces
of the caustic.

Carbon Dioxide ; Making Nitrogen ;
Hydrogen

T SHALL be glad if you will help me with a
1 few questions on gases.

(t) I believe carbon dioxide can be made by
putting marble or limestone into sulphuric acid.
Is this correct ?

(2) Is there any method whereby nitrogen could
be made quickly and cheaply in a small space ?

(3) When metallic sodium comes into contact
with water does the hydrogen so produced come
from the water or from the metallic sodium ?
-J. Fletcher (Leicester).

.,;\ Carbon dioxide gas can be made by the
1 ) action of sulphuric acid on marble or limestone,

as you suggest, but this is not a good way because the
insoluble calcium sulphate which is formed in the
reaction coats the marble or limestone and slows down
the action. A much better way is to pour on marble
or limestone dilute hydrochloric acid (t part hydro -
choleric acid, 3 parts water). Carbon dioxide gas will
be generated abundantly, apd since hydrochloric acid
can be bought for about ts. 6d. lb. you will see that this
is not an expensive method of generating the gab,
provided, of course, that you can obtain limestone,
marble or chalk, or any other form of calcium carbonate
at low cost.

(a) You can make fairly pure nitrogen by two con-
venient methods:

(a) By heating a strong solution of a so: 5o mixture
of ammonium chloride and sodium nitrate ;

(b) By heating a mixture of (dry) ammonium chloride
and potassium dichromate.

Nitrogen can also be made by heating a mixture of
ammonium nitrate and ammonium chloride. In this
instance a mixture of chlorine and nitrogen is evolved.
The mixed gas is, therefore, passed through a solution
of caustic soda or through milk of lime, which will
absorb and retain the chlorine, leaving the nitrogen
to pass on unchanged.

(3) Sodium is an element, that is to say, it is a sub-
stance which cannot be split up into any simpler substance
by chemical means. Hence, when sodium and water
interact, the evolved hydrogen cannot come from the
sodium. Hence, it must come from the water which is
a compound of hydrogen and oxygen. The sodium
decomposes the water and abstracts the oxygen and
half of the hydrogen from it, forming sodium hydroxide,
the remaining portion of the hydrogen being liberated
as a gas.

The following is the chemical equation descriptive
of this reaction:

1100 - Na = NaOH
Water -,- Sodium = Sodium hydroxide Hydrogen

Cutting Threads on Amber
CAN yon inform me of the best method to cut

a thread on an amber mouthpiece for a
pipe ? Using a tap generally cracks the amber,
and chasing does not give an accurate thread for
the ivory screw. Also, what is the method for
bending an amber mouthpiece ? It does not react
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to heat the same as vulcanite ; the flame from a
gas jet gives it a burnt appearance. -J. Christie
(Belfast).
GENUINE amber, although hardly soluble in any

liquid, has the property of softening under heat
influence. It can be worked by taking advantage of
this fact.

To cut a thread on an amber mouthpiece, warm
the amber thoroughly either by placing it in a warm (not
hot) oven or by immersing it in hot water. Warm the
tap, also, in hot water, and then apply it to the amber,
carefully cutting the thread. Leave the tool in position
until the amber cools and rehardens. Do not attempt to
make the tool too hot, otherwise the amber will` be
spoiled and given a burnt appearance.

To bend an amber mouthpiece, try softening it in
hot water and then bending it. If this degree of heat is
not sufficient, put the mouthpiece in a lathe or otherwise
adopt some means of revolving it. Below the revolving
mouthpiece (at some considerable distance away from
it) put the blue flame of a bunsen burner or a spirit
lamp and heat the revolving amber very cautiously
until it, becomes sufficiently hot to bend. Then make
the bend as quickly as possible, and " hold" the bend
firmly between the fingers until the amber hardens
again.

It is entirely a question of getting the right
degree of heat, and this will be a matter for experiment.

We presume, of course, that you are working with
real amber. A good test to apply for this is to hold a
small chip of it in a non -luminous flame. Substitute
amber will usually burn away rapidly, but the real
amber will only smoulder slowly. Furthermore,
when warmed, amber substitutes (and there are many
of them) will often smell of camphdr, whereas the real
amber will not smell at all.

Cleaning a Distemper Brush
T HAVE a distemper brush that has been used
1 in: flour paste. It has now become a sticky
mass on the bristles and defies all efforts to wash
it off. Is there anything that would dissolve
this sticky mass and make it soluble in water ?-
G. C. Johnson (Brentwood).
TT is very remarkable that ordinary flour paste cannotI

be removed from a brush after soaking in water,
since this type of paste is one of the easiest of things
to wash away. Your query makes us suspect that,
unknown to you, some type of glue or other adhesive
may have got into the flour paste. We presume that
you have tried hot water, with, possibly, a little washing
soda in the water.

If so, you will have to adopt more energetic measures.
Dissolve t part of caustic soda in as parts of water,

and add to the solution sufficient ammonia to make it
smell faintly. Then immerse the pasted brush in

THE P.M. LIST OF BLUEPRINTS

12 FT. ALL -WOOD CANOE.* New Series. No. I.
3s. 6d.

ID -WATT MOTOR. New Series.* No. 2. 3s. 6d.
COMPRESSED -AIR MODEL AERO ENGINE.'

New Series. No. 3. 5s.
AIR RESERVOIR FOR COMPRESSED -AIR
AERO ENGINE. New Series. No. 3a. Is.
" SPORTS " PEDAL CAR.. New Series. No. 4. 5s.
F. J. CAMM'S FLASH STEAM PLANT.. New

Series. No. 5. 5s.

SYNCHRONOUS ELECTRIC CLOCK. New
Series. No. 6. 5s.*

ELECTRIC DOOR -CHIME. No. 7. 3s. bd..'
ASTRONOMICAL TELESCOPE. New Series.

No. 8 (2 sheets). 7s.*
CANVAS CANOE. New Series. No. 9. 3s. 6d.*

DIASCOPE. New Series. No. 10. 3s. 6d.
EPISCOPE. Ness Serie9. No. 1 I. 3s. 6d.

PANTOGRAPH. New Series. No. 12. Is. 6c1.

£20 CAR*
(Designed by F. 1. CAMM),

10s. 6d. per set of four sheets.
MASTER BATTERY CLOCK.

Blueprints (2 sheets), 3s. 6d.
OUTBOARD SPEEDBOAT

IN. 6d. per set of three sheets.
A MODEL AUTOGIRO.

Full-size blueprint, 2s.
SUPER -DURATION BIPLANE'

Full-size blueprint, 2s.
The I-c.c. TWO-STROKE PETROL ENGINE

Complete set, 7s. 6d.
STREAMLINED WAKEFIELD

MONOPLANE -3s. 6d.
LIGHTWEIGHT MODEL MONOPLANE

Full-size blueprint, 3s. 6d.
P.M. TRAILER CARAVAN

Complete set, 10s. 6d.
P.M. BATTERY SLAVE CLOCK' -2s.

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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this liquid for several hours. Finally, wash it out
well in hot water. Do not use a solution of greater
strength than the above, otherwise the bristles of the
brush may be softened. Endeavour, also, to suspend
the brush in the caustic solution so that only the bristles
make Contact with the solution, the portion of the
brush where the bristles are attached being above
the surface of the liquid.

Coloured Plastic Composition
IWISH to make a table -top of a plastic
A

com-
position and would be grateful if you could

give me the trade names of the dry colours that
would enable me to turn out a cream coloured
plastic and also a light green plastic. The tint
of the latter that I desire is that commonly used
for kitchen equipment, but it should not be a
chrome colour. Also, where could I obtain such
colours in small quantities ?-H. Wilson (Hales -
worth).
VOU do not mention the precise type of plastici composition with which you desire to make a
table -top. However, it is essential that you employ
permanent pigment colours. For a cream effect
you will have to use a permanent white which has
been toned down with a little yellow ochre. The
best white is titanium oxide. After this comes zinc
oxide.

By far the best green pigment is chromium' oxide,
which is absolutely permanent. This is not a " chrome
colour " in the trade sense of the term, which latter
usually signifies colours blended with lead chromates.
Chromium oxide can be relied on for any type of
pigmentation. It is of a quiet olive green shade.
Unfortunately, it is scarce at the present time.

Since you only require small quantities of these
colours, you will not be able to purchase them from
wholesale colour firms, although you might try one
of the smaller specialist dealers in dry colours, such
as Messrs. Wilson, Colour Merchants, Accrington,
Lancs.

If you only require a few pounds of the colours,
your better plan would be to obtain them from dealers
in laboratory chemicals. Addresses of these are below :

Griffen and Tatlock, Ltd., Kemble Street, Kingsway,
London, W.C.2 ; Vicsons, Ltd., t48, Pinner Road,
Harrow, Middx W. and J. George and Becker, Ltd.,
17-29, Hatton Wall, London, E.C.z.

Floor Polish
T HAVE noted a floor polish consisting of :

x part ' of turps. (or substitute) ; x part of
linseed oil ; part methylated spirits ; part
vinegar, which is supposed to " feed " a polished
floor. I believe it is the linseed oil which " feeds "
the wood, but I can only find linseed oil substitute
on the market.

Can you please inform me whether linseed
oil substitute will do just as well ?-E. J. Leigh
(Leeds).
GENUINE turpentine and (raw) linseed oil have

undoubtedly a good effect on woods, since they
penetrate the fibres, rendering them moisture -resistant,
fungus -resistant and filling them with 'decay -resistant
resin which results from the slow hardening and resini-
fication of the oils. Methylated spirit acts as a cleaner
and a fungicide, but we deprecate the use of vinegar,
for this contains water and other dissolved substances
which tend to split the wood and to set up moulds.
If, therefore, you wish to " feed " woodwork, rely
mainly on raw linseed oil, or,alternatively, on a mixture
of 75 parts raw linseed oil and 25 parts of turpentine.
Turpentine substitute (white spirit) is not of much
use for this purpose, since it does not remain in the
wood.

There is also, very unfortunately, for this require-
ment, no substitute for linseed oil. This nowadays
scarce commodity has many synthetic substitutes in
the paint trade, some of them film -forming, some
of them otherwise, but we cannot honestly say that
any of them would benefit woodwork, particularly
furniture woodwork.

As we have said, the best " feed " for woodwork
is pure raw linseed oil. Methylated spirit need not
be used. Vinegar should not be used, except on a
highly polished surface, where it cannot penetrate
the wood.

We are definitely against a linseed oil substitute
for your purpose, since these are of such variable
(and unknown) composition.

If, therefore, you cannot get raw linseed oil, use
a solution oft part beeswax and r part pale resin in
to parts of white spirit. This will impregnate the
wood and " feed " it. After drying out, the wood is
polished as usual with a wax polish. Alternatively,
you can use equal parts, of genuine turpentine (not
substitute) and the above solution. If white spirit
cannot be obtained, paraffin oil may be used in its
place.

Enlarger Lenses
TWISH to build an enlarger using a pair of 4111.
1. condenser lenses and an old quarter plate
camera as a focusing lens. I would be very
grateful if you would give me the following
details :

Would the condenser be large enough to cover
a 21in. x 3jin. negative ?

How far would I need to have the lamp from
the condenser, and how far from the negative
carrier would the condenser need to be ?-R. J.
Gould (Cardiff).
WE assume that your condenser lenses are of the

piano -convex type. That is to say, they have
one side flat and the other side convex.' A pair of
4in lenses of this type will cover a 2/in. by -3/in.

negative quite well, the condenser lenses being used
with their convex faces just touching each other.
The negative should be placed as near as possible
to the flat side of the front convex lens. Usually,
in commercial enlargers, the distance between con-
denser surface and negative surface amounts to about
lin. .

The exact position of the illuminant behind the
condenser depends on its type. If it is an ordinary
filament lamp, a distance of about 3in. behind the
condenser will be about right, but in all rases some
provision should be made for the centring of the light
(i.e., its up and down movement) and for moving the
light towards and away from the back condenser lens.
This is essential in a good working enlarger.

It is also very advisable to give plenty of ventilation
for the interior of the lamp -house of the enlarging
lantern, otherwise the condenser may crack under
heat influence. Do not permit either condenser lens
to be gripped all round tightly. The glass of the
condenser must be allowed space in which to expand
slightly under heat influence. This precaution, added
to adequate ventilation, is the best guarantee against
the great (and not uncommon) annoyance of condenser
cracking.

Building a Transhrmer
T AM desirous of building a transformer from
A stampings, as per sketch enclosed, of which I
have sufficient to make a pack 3.!,in. long.

Mains input 23o v. A.C. (x5 amps available).

Core 3e thick

8, 5

8"
Dimensions of stampings for a spot-welding

transformer (.7. A. McKean).

Output to be approximately x.6 v. with amps
as high as possible for spot welding aluminium
(approximately 26 s.w.g. to x6 s.w.g.).

Welding time is only a fraction of a second and
is off for about 5 to to seconds.-Jas. A. McKean
(Slough).
ASSUMING the supply is at 5o cycles the primary

should be wound with zoo turns of 12 s.w.g.
D.C.C. wire. The secondary could have z turns of
conductor having a cross sectional area of 0.5 sq. in.

Toning Gun Barrels
T HAVE a shot gun-very good in every respect-

except that ,the " finish " or " browning "
on the barrels is wearing off, leaving a surface that
has a tendency to rust if not kept oiled. I should
like to treat the barrels myself, and should be
glad of your advice on the best method to adopt
for imparting a satisfactory finish.-G. H.
Stockley (Burton -on -Trent).

ASIMPLE way of " toning " a gun barrel is to rub
it over with a paste of flowers of sulphur and

turpentine and then to hold the barrel in a luminous
flame until the composition has burned off. The
process is repeated until an even black is obtained.
After this the metal is rubbed down with an oily rag.
This gives a black colouration.

The more pleasing blue -black colouration may
be produced in the following way:

Mercuric chloride ..
Potassium chloride
Rectified spirit ..
Water
Mix the water and the spirit in a non-metallic vessel.

Then dissolve the first two ingredients. The metal
parts must be degreased and rubbed up to a high polish
with rouge or other fine abrasive.

Then swab boiling water over the metal parts (or,
better still, immerse them in boiling water) until they
get hot. Dry them quickly with a hot cloth and at
once immerse them in the hot solution as above.

The process can be repeated two or three times
until the exact shade required is obtained. The
articles should be polished lightly between each succes-
sive treatment to remove imperfections.

After the final treatment, and whilst the article is
still hot, apply a thin coat of boiled linseed oil with a
cloth.

You should note that the final blue -black polish will
vary somewhat with the type of steel.

Note also that mercuric chloride is a Schedule x
poison and that it will only be supplied to you if you are
known personally to the retail pharmacist and on your
signing his poisons book.

4 parts

Cleaning and Polishing Marble
T HAVE a large marble slab which has been

badly stained with oil and in one place with
red ink.

Could you suggest any means of removing these
stains ?

Alternatively, the reverse side of the slab is
clean but requires polishing. Can you give me
the correct method of doing this ?-J. M. Howe
(Hunston, Sussex).
VOU do not say what kind of oil your marble slab

-1. has been stained with, but we presume that the
oil is of a mineral nature.

Obtain a quantity of chloride of lime. Make it into
a sloppy paste with 'cold water and spread it on the
slab. Allow it to become nearly dry. Then brush
it over with dilute hydrochloric acid (r part acid, 5
parts water). If you cannot get this acid, use either
diluted acetic acid (I part acid, 5 parts water) or strong
vinegar. Do this part of the process out of doors,
because the application of the acid will result in chlorine
gas being generated, and this has a very powerful and
pungent smell, although it is not harmful in this small
quantity.

After you have applied the acid, wait five minutes ;
then swill the whole of the paste away with water.
The marble slab should then be clean. Do not allow
the acid to act for longer than five minutes, otherwise
it will attack the marble itself ; but if the marble slab
is well covered with the chloride of lime the acid will
attack the latter rather than the marble.

The process may be repeated many times if necessary.
To polish the rough side of the slab, rub it down with

successively finer grades of sandpaper. Then use a
paste of rottenstone powder and water. Follow this
with dry whiting and, finally, with fine Tripoli powder.
To get a good sheen on the marble will be a very slow
and tedious process. This is usually done mechanically
by means of special polishing plant.

Grain Filler ; White Mounting Paste
CAN you furnish me with the formula' for the

following substances ?
(1) Grain filler.
(2) White mounting -paste.
Could you also recommend any books on

wood turning and taxidermy ?-L. Wing (Histon).
(I\ THE type of.grain filler which can best be used
ki) depends on the nature of the wood whose grain
it is desired to fill. For general use, however, a mixture
of whiting ft part), silica flour (2 parts) and wood flour
(r part), intimately ground together and sieved through
fine muslin or similar material makes an excellent
medium for a grain filler. It can be coloured, if
desired, by admixing traces of yellow ochre, red oxide
or other mineral colours. The material can be mixed
with raw linseed oil and rubbed over the woodwork.
Other workers prefer to mix it with size water, but the
linseed oil vehicle is the better of the two, although it
is much slower drying.

(2) The type of white paste which you require can be
made according to the following formula:

(a) White dextrine .. 40 grams
Water

(b) Borax .. gram
Glycerine .. c.c.
Water

Dissolve the dextrine in the water. Dissolve the borax
and glycerine in the water. Then, whilst hot, add
(b) to (a). If the paste is to be perfumed, add a few
drops of perfume at this stage. Stir well and pour into
pots. It will set within two or three hours.

Most books on woodwork deal, in part, with wood
turning, but the following volume is devoted exclusively
to turning : " Wood Turning Made Easy " (Amateur
Mechanic Series).

This was published at ts. 9d. net,'but is now out of
print. It is, however, commonly to be had second-
hand from any good bookseller, such as Messrs. W. and
G. Foyle, Ltd., Charing Cross Road, London, W.C.2 ;
Messrs. Wm. Bryce, Ltd., 54, Lothian Street,
Edinburgh; or Messrs. Wm. Feffer and Sons, Ltd.,
Petty Cury; Cambridge.

There is no standard work on taxidermy which is in
print. You had best apply to any of the above book-
sellers for any secondhand volumes which they may
have in stock.

Glycerine-litharge Cement
T HAVE seen it stated, both in British and
.1. American publications, that a mixture of
litharge and glycerine will set rapidly into a
rocklike mass requiring a hammer and chisel to
remove it. I have obtained litharge from various
sources and attempted to prepare the cement, but
without success. There can be no doubt as to
the correctness or purity of the last batch I
tried for the glycerine was of B.P. quality and the
litharge of laboratory re -agent quality. Can you
suggest any reason why the cement will not set ?
-M. Stewart (Inverness).
'THE glycerine-litharge cement to which you refer

is quite correct as to formula. Since you have
used materials of standard purity, we can only suggest
that you have employed too much glycerine. or that you
have not sufficiently powdered the litharge. The
latter should be reduced to a fine powder, and it should
be just moistened with the glycetine-suffitiently so as
to, make it swell up and hold together when compressed
slightly. Such a cement should set within half an
hour, but it takes days for it to become really hard.
If too much glycerine is used the cement never sets,
for the glycerine attracts water from the atmosphere
and renders the cement permanently hygroscopic.
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---ELECTRADIX
SPECIAL OFFER !

P.M. MOVING COIL HEADPHONES,
less headband. Here is a wonderful oppor-
tunity to secure highly sensitive head-
phones, with coils energised by the famous
ALNI magnets. These moving coil sound
units have a 45 ohm. tin. coil. They can

also be used as miniature mikes, or as a

miniature loudspeaker if matching trans-
former is used. Size I.', in. overall, in
bakelite case with Sin. front flange. As
new. PRICE EACH, 51-. Or price per
pair, 916.
DYNAMOS. D.C., 12 -volt 10 amp.,
1,400 r.p.m., 25/- ; 30 volts 5 amp., 1,500
r.p.m., 501- ; 24 volts 30 amp., 2,000 r.p.m.,
£21101- : 24 volts 40 amp., 80011,000 r.p.m.,
£121101-. Special 12 volt 10 amp., dynamo,
60011,000 r.p.m., for Windmill work,
C.A.V., weight 24 lbs. If:qin. x Sin,, with
double ended shaft, £4.
THE. DEM. CONTINUITY -TESTER.
A self-contained portable circuit tester
for all electrical circuits, almost pocket
size, 6A x x 21,in., a beautifully made
Govt. instrument, new, totally enclosed
polished wood case with carrying strap and
contact switch. The experimenter's best
friend. Worth 2 guineas.- A limited
number are offered at 1216 post free.
DIMMER RESISTANCES. Totally
enclosed, panel type, 100 ohms j amp.
or 50 ohms A amp.. 216 each, post 6d.

MICROPHONES.
The New Lesdix
Table Mike,
high-grade carbon
inset, in bakelite
case and mounted
on polished bake-
lite base with
transformer, 1216.
G.P.O. mike but-
ton, 316. Self -ener-

gised magnetic microphones in solid rubber
case, I lin. dia., 716 each. The Tannoy
hand mike, multi carbon type, metal clad
with neat switch in handle, 101-. Moving
coil hand mike, first-class M.C.amit mounted
in solid bakelite case, handle and switch,
with pair of M.C. Headphones and cord,
10/,
LIGHTING PLANTS. Stuart Turner
and Pelaphone, slow speed engines and
dynamo set on C.I. bed plate. 500 watt
single cylinder 2 -stroke water-cooled
self -oiled engine, mag. ign., coupled to
50170 volts 10 amp., shunt dynamo, 1,000
r.p.m., £45. Villiers Portable plants, 11 kW.
35 volts 35 amps., £221101-. All ex -Battersea
Stores.
INDUCTOR ALTERNATORS. 400
watts, totally enclosed, single or 3 -phase
50 cy. 230 volts,4 pole ball bearings speed
2,800 r.p.m., need 618 v. 618 amp. separate
excitation, £5, as new.
MOTOR BLOWERS. 24 volts D.C..
Keith Blackman Sin. inlet and Sin. outlet,
131101-.
TRANSFORMERS. B.T.H. 20012301250
volts, 50 cy., input 2 V. 20 amps., and 75 v.
6 amp., with 15 taps output, 551-. G.P.O.
transformer cores with lams and wire,
500 watts, 251,
VALVES. A.T. 40 transmitting triodes,
6.5 volts fil. 1,000 volts 40 watts, 316,
post 9d.
SWITCHBOARDS. 500 watt, in metal
case I5in. x 15in., with doors, 5 mov. coil
meters, 4 variable slider resistances, 3
enclosed cutouts, switches, terminals,
etc., £4, ex -Battersea Stores.
PETROL ENGINES. I h.p. single
cylinder 2 -stroke water-cooled, with petrol
tank, £10, carriage extra.
MOTORS. D.C. 220v. 4 h.p., 3,700 r.p.m.
shunt wound, £5. Carr. extra.

(A5g4 SMALL MOTORS.
Sewing machine type,
square construction with
pulley belt and bracket
easily connected to ordin-

ary domestic sewing machine, 1125 h.p., 230
volts A.C. new, £4 10s. Foot control, 55'-.
PARCELS. 10 lb. useful oddments, 716
post free. (Not for Overseas buyers.)

Please include postage for mail orders.

ELECTRADIX RADIOS
214, Queenstown Road, London, S.W.8,

Telephone : MACaulay 2159. -

EVERY MAN
HAS HIS

OPPORTUNITY
,tnis is yours

Qualify for that key position quickly ! The
foremost and most famous of all Correspondence
Colleges will give you the friendly personal
training you must have to take you to the top.
Let us advise you. Take the first step to an
assured future and send for free particulars.

BUILD UP A CAREER
VIA

THE BENNETT COLLEGE
Accountancy Examinations
Advertising and Sales Management
Agriculture
A.M.I. Fire E. Examination
Applied Mechanics
Auctioneers and Estate Agents
Aviation (Engineering and Wireless)
Banking
Blue Prints
Boilers
Book-keeping, Accountancy and

Modern Business Methods
Builders' Quantities
Building, Architecture and Clerks

of Works
Cambridge Senior School Certi-

ficate
Carpentry and Joinery
Chemistry
Civil Engineering
Civil Service
All Commercial Subjects
Commercial Art
Common Prelim. E.J.E.B.
Concrete and Structural Engineer..

ing
Draughtsmanship, all Branches
Engineering, all Branches, Subjects

and Examinations
General Education
G.P.O. Eng. Dept.
Heating and Ventilating
Institute of Housing
Journalism
Languages
Mathematics
Matriculation
Metallurgy
Mining, All Subjects

Mining, Electrical Fngineering
Motor Engineering
Municipal and County Engineers
Naval Architecture
Novel Writing
Plastics
Play Writing
Plumbing
Police, Special Course
Preceptors, College of
Press Tool Work
Production Engineering
Pumps and Pumping Machinery
Quantity Surveying -Institute of

Quantity Surveyors Exams.
Radio Service Engineering
Radio (Short Wave)
Road Making and Maintenance
Salesmanship I.S.M.A.
Sanitation
School Attendance Officer
Secretarial Examinations
Sheet Metal Work
Shipbuilding
Shorthand (Pitman's)
Short Story Writing
Social Welfare
Speaking in Public
Structural Engineering
Surveying
Teachers of Handicrafts
Telecommunications

(City and Guilds)
Television
Transport Inst. Examinations
Viewers, Gaugers, Inspectors
Weights and Measures Inspectors
Welding
Wireless Telegraphy and Telephony
Works Managers

If you do not see your own requirements above, write to us
on any subject. Full particulars free.

Direct Mail to DEPT. 76

Bennett e
94e

SHEFFIELD

watt
NoLathel

by K. N. HARRIS

who tells you how to

build Your own

In this, the second article of the series.
Mr. Harris tells readers how to overcome
some of the limitations of the dead centre
lathe described in the first article by
constructing a new headstock with a " live
mandrel and slightly elaborating the tail -
stock. For those readers who have missed
the first article in the series we have some
back numbers of Magazine No. 7 in which
it appeared. The article proved so popular
and practical that we had a second printing
of the issue of which there are a few
hundred left. It's a matter of first come
first served.

Our new 1949 catalogue of plans, kits and
accessories is also available now (price II -
post free).

Modelcraft
Magazine No. 9
Price 1/- Post Free
Modefcraft Magazine No. 7, containing

Part I of the article, II-.

Modelernit Li d.
77[L] Grosvenor Road

London S.W.I

AMAZING OFFERS !
Fractional H.P. ex-R.A.F.
ELECTRIC MOTORS

1,8th BRAND NEW, made
by Hoovers.

ONLY

37/6
each.
2/6Cari.

NOT TO BE CONFUSED wrriii
SMALLER. AND CHEAPER TYPES.
Size 111n. s 5tin. x5f lo. Weight nibs,
Volts 200,250 A.V., 2,000 r.p.m.

IDEAL FOR
POLISHING, GRINDERS, Ede., and
a dozen uses. Existing Spindle is
diem., On. long. All-purpose Extn.
Spindles, to screw on, 7/8 pair extra.

PREFOCUS PROJECTOR
ELEC. LAMP BULBS
Brand New, ex-R.N. and 11.A F. mg'
makes, less than half price. Abbrevia-
tions : v. -- volts ; w.- watts '1'.
tubular bulb : R.= round bulb: ' Os. -
Osram ; Max. -Mazda ; Sle.--Siemens ;
Ed.-Ediswan. Postage extra.
Fitted' Medium Prefocus Cap :-
10v. 240w, R. Os. ; Ily. 269w. it, Os.
12v. 240w. R. Sie. ; 20v. 240w. R. Sie.
24v. 240w. R. Maz, ; 24v. 250w. T. Maz.
26v. 290w. R. Ste. ; 32v. 250w. R. Maz.
11.0v. 240w. R. Max.; ALL AT 10'- each
12v. 100w. T. Ste. ; 12v. 100w. R. Ed.
30v. 100w. T. Maz. ; 100v. 100w. T. Os.
110v. 100w. T. Os. ; 220v. 100w. T. Os.

ALL AT 7/6 each
Fitted Goliath Prefocus Cap : 22v,
350w. R. Maz.. 12'8 ; 24y. 400w. T. Os..
101- ; 26v. 350w. R. Maz.. 12'6 : 112v.
1.000w. T. Ed., 151..
Fitted Sperry Prefocus Cap : 92v.
2.500w. T. Ste., ; 80y. 1,500w. T.
Maz., 7/6 ; 105v. 500w. T. Ste., 15 -. '

ALDIS (Spec. Ftg.) : 12v. or 24v. nw.,
2/8. Also 80v. 3,000w., or 10,0(x, v.
G.E.S. Os.. £2 or £5 : 230v. 3,000w.
Bipost Maz., £2. Send ld. S.A.E. for
List of 150 other types, 2v. to 230v.,
for Boats, Cars, Mines, Workshop. etc.,
and, or 1d. S.A.E. for RadioElec. List.

AUTO COLLECTIONS LTD.,
15. Lawrence Street, Northampton.
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Mall Orders to :
WALTON'S WIRELESS STORES

203, STAVELEY ROAD,
WOLVERHAMPTON

Remember all is Carriage Free to any
address in Great Britain.

Industrial Type

0

Adjustable Lamp.
complete with
Reflector, less

Lampholder and
Will ng.22/6.

50v. 50 cycle 3 ph.
Motor, complete in
Transit Case. 15/,

Magnificent Guri
Sighting Tele scope.

complete in
Stowage Box. 67/6.

Send S.A.E. /or our latest Illu'strated
Bargain List. You will be amazed at

the value we offer.
Callers only: WALTON'S WIRELESS
STORES, 48. Stafford Streettr ton.

WNW

CHEMISTRY APPARATUS
Send Stamp for

COMPLETE PRICE LIST

Booklets:
"Experi-
ments " 7d.
"ForinulaS"

nod.

" Home
Chemistry "

2/3
Post. Paid

BECK 60(
Dept. A)

HIGH STREET,
Stoke Newington, London, N.16

You can sell with confidence and
recommendi

the 4eIUBILEE"
Patent Worm Drive

Home Clip
For Satisfaction
and a Water-
tight Connection
Remember the Name
JUBILEE Worm
Drive Hose Clips
Remember the Fact
There's never a
drip through a
JUBILEE CLIP
L.. Robinson & Co
(Gillingham) Ltd
30,LondonChambers.

Gillingham, Kent.

r The Hallam
"Super Nine" Engine

EASILY MADE FROM OUR CASTINGS

J. HALLAM & SON
UPTON, POOLE, DORSFT,
MINIATURE PETROL ENGINES for

Aeroplanes, Boats and Race Cars.
Send 6d. for New List.

TRANSFORMERS
Thompson Transformers of various
outputs to suit your requirements.
Special Sizes for Trains and Motors.
12 v. or 20 v. 11 amps 21/-
12 v. or 20 v. 21 amps. ... ... 26/-
6 v. 7 amp. Ground Heater ... 26/ -
Step -up or Down GO watts ... 21/ -

Rectifiers from 13/6.
Stamp for List and quotation.

T. W. THOMPSON & CO., 176, Green-
wich High Road, Greenwich, S.E.10.

NOW AVAILABLE i
THE

GLASSNP

LCALSETAI CRA

RESIN

NO SPECIAL PRECAUTIONS NEEDED TO AVOID AIR BUBBLES.
HAS OVER TWELVE MONTHS LIFE WHEN STORED IN A COOL

PLACE. MAY BE MOULDED GLASS CLEAR,
OR USED WITH FILLERS FOR VARIOUS COLOURING AGENTS

CHEAPNESS. SUPPLIED.

2116 COMMENCING OUTFITS
CONTENTS 571

FLEXIBLE MOULDING COMPOUND FOR MAKING MOULDS :
COLD OR HOT SETTING GLASS CLEAR LIQUID RESIN : PLASTAID
ADJUSTER : CATALYST : ACCELERATOR : FILLERS : COLOURING
AGENTS : INSTRUCTIONAL BOOKLET : MEASURING VIALS : BULK

SUPPLIES OF MATERIALS ALSO AVAILABLE
DESCRIPTIVE BOOKLET ON RECEIPT OF 2/6 P.O.

SEND 2d. STAMP FOR LEAFLET.

SOLCRAFT PRODUCTS, 372, PORTLAND ROAD, HOVE, SUSSEX

LATHES . MIRING MACHINES
ACME SERIES OF LATHES NOS. A & Al

FULL LISTS FROM :-

1. WILLIMOTT & SON, HALLAM ROAD, BEESTON, NOTTS.

ELECTRIC ENGRAVERS. -Powerful
instruments in flat case, on stand
with spring attachment, and switch.
Suitable for dog collars, tool marking.
etc.. 4-6 volt model, price 48/6 ; A.C.
Mains model, 200-210 volts, 55/. ; A.C.
Engraver only. 42/6.
TELEPHONE SETS, comprising 2
G.P.O. hand phones. 2 bells, 2 pushes
and 80ft, twin wire. Price 60/-, post
free. Single instrument. 22/6.
MOTOR. -4-6v. dry battery driven,
well made, powerful. 11/6. Illustrated
list, 3d.
BATTERY CHARGERS FOR A.C.
MAINS. FOR CHARGING 2 -volt accu-
mulators at I amp. Parts with diagram,
12/6. Complete 18/6. Postage 10d.
FOR TRICKLE CHARGING CAR
CELLS, parts with diagram. Output
11 amps. for 6v. cells. 28/6 set. For
12v. cells, 30/- set.
Complete on Open Metal Base, 4216.
Pest 1/-. See List for larger sizes.
PHOTO -ELECTRIC CELLS. -For all
sound films, high fidelity prbduction.
speech and music. Small tube size,
2in. x lin. dia,. 26/6. Midget tube,
lin. x lin., 22/8.
COMPLETE OPTICAL SYSTEM for
35 or 16 mm. sound film, gin. long.

image.

diam
i . 82

projects,2s. 0.00051n. light
Price

ECONOMIC ELECTRIC CO.,
64, London Road, Twickenham,
Middlesex. Tel.: POPesgrove 1318

NEW ILLUSTRATED

CHEMICAL
APPARATUS

CATALOGUE
For All Laboratory Chemists.

SEND 2/6d.. POST
FREE.

 VICSIONS LTD.,
for all Laboratory Apparatus,

148, PINNER ROAD,
HARROW, MIDDLESEX

Phone: UNDerhill 0906.

Send Stamp to Dept. E.S. for List of
Apparatus and Chemicals for the

Student.

POST RADIO SUPPLIES
CRYSTAL SET

INCORPORATING THE LATEST

CRYSTAL VALVE
used in wartime radar equipment.

RECEPTION GUARANTEED.
POLISHED WOOD CABINET.

IS1-. Post 9d.
COPPER INSTRUMENT WIRE.
ENAMELLED, TINNED AND FUSE.
COTTON AND SILK COVERED.
LITZ WIRES. Most gauges available.
B.A. SCREWS, NUTS, WASHERS,

soldering tags, eyelets and rivets.
EBONITE AND LAMINATED BAKE-

LITE PANELS, TUFNOL ROD.
PAXOLIN TYPE COIL FORMERS AND

TUBES, ALL DIAMETERS.
PERMANENT DETECTORS,
CRYSTALS, EARPHONES, etc.
Latest Radio Publications. Full Range

Available.
Send stamped addressed envelope for
comprehensive lists. Trade supplied.

POST RADIO SUPPLIES
33, B Gardens, London, E.4.

PERFECT PASTIMES FOR
PLEASURE AND PROFIT
The Magazine Craftworker lists
Tools, Materials, Equipment &
Fittings for all profitable Crafts
at Home ; and Instruction
Books, Booklets, and Leaflets on
Leatherwork, Lampshades,
Plastics, Toys, China and Glass
Painting, Art Jewellery, Toys,
Models and a host of other
Crafts that are Different.

Send !lid. for specimen
and full lists to :-

Dept. 2, HOMECRAFTS,
Albion St., Broadstairs, Kent
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HIGHSTONE UTILITIES
Crystal Sets.
Our latest Model
is a real radio
receiver, which Is
fitted with a per-
manent crystal
detector. Why
not have a set in
your own room ?
9/6, post 6d. De
Luxe Receiver

sin polished oak
cabinet, 18/6,
post 1/-.

Spare Perrainent Detectors, 2/- each.
When ordered separately, 2/6, with clips
and screws, 2/10, post 3d. Headphones,
brand new, S. G. Brown, ..tc., 15/-,
Rat-, and super -sensitive. 30/-a

DEC..air,
post 8d.

New Headphones, 10/- a pair. 'Balanced
armature type (very sensitive), 12/6 a pair.
Both post 6d. New Single Earpieces,
3/6. Bal. armature type, 4/8 ex-R.A.F.
earpiece, 2/ -, post 4d. Headphones, in
good order, 4/6 and 5/8 (better quality,
7/8), all post 6d. Headphones with
moving coil mike, 15/-. Similar phones with
throat mikes, 12/6, Post 8d. Headphone
Cords. 1/3 a pair, post 3d. Replacement
Bands. 1/3, post 4d. Wire Bands, 6d.
(All Headphonek listed are suitable for
use with our Crystal Sets.)

Bell Transformers.
These guaranteed
transformers work
from any A.C.
Mains, giving 3, 5.
or 8 volts output at
1 amp., operate bulb,
buzzer or bell. Willplea light inor 01 rardueser.

with
either the above or batteries. 13/-, Post 6(1.
Ex-R.A.F. 2 -valve (2 -volt) Microphone
Amplifiers as used in 'plane inter-com.,
in self-contained metal case : can be used
to make up a deaf aid outfit, intercommuni-
cation system, or with crystal set, complete
with valves, 20/-, Post 1/6. Useful wooden
box with partitions to hold amplifier, 2/ -
extra. Ditto, less valves, 10/-. One valve
amplifier, complete with valve, 9/8. Post 1/-.
Hand Microphones, with switch in handle,
and lead, 41-. Similar instrument, moving
coil, 7/6, Post 6d.
Sparking Plug Neon Testers, with vest-
pocket clip, 3/3, and with gauge, 3/6, Post 3d.
S.B.C. Neon Indicator Lamps, for use on
mains, showing " live ' side of switches,
etc.. 3/8, post 4d.

Soldering
Irons. - Our

-Cba"0 new stream-
szam lined Iron is

supplied with
two interchangeable bits, one each straight
and curved 200/250 v. 50 watts, 9/-. post 6d.
Standard Iron with adjustable bit, 200/2.50
v., 60 watts, 9/6. Heavy Duty Iron, 150
watts. 12/6, post 8d. All parts replaceable
and fully guaranteed. Small Soldering
Irons, for use on gas, 1/4, post 441. Resin -
cored solder for easy soldering, 6d. packets,
or 11b. reels, 8/-, postage extra.
Microphones. -Just the thing for im-
promptu concerts, room to room communi-
cation, etc. Bakelite table model. 8/9 ;
Suspension type, 8/6. Post 6d. Mike
Buttons (carbon), 2/-. Moving Coll, 4/6 ;
Transformers, 5/-. All post 4d. each.
Rotary Transformers, 12 v. D.C. input.
in soundproof cabinet, for Car Radio, etc. ;

will also light two 230 v. 25 w. lamps in
series, or as a motor, 22/8 each, carriage 2/6.
24v. input : Output 1,230 v. .2 amp. in case
with suppressors, etc., easily converted to
run as a high voltage motor, 20/-, carr. 3/6.
Also 12v. input : Output, 6v. 5 amp., 150v.
10 m/a., and 300v. 20/240 m 'a., 22'6, carriage
3/6.
Morse Keys. -Standard size keys wired to
work Buzzer or Lamp, 3/-, post flel. Slightly
smaller keys, 2/6,post 4d.
Terminals, brass, 2BA, mounted on strip,
6d. pair. .0005 Airspaced Variable Con-
densers, 2/8, Post 44..00303 twin gang with
trimmers. 2/6, post 4d. 24 -volt 15 m/in.
M.E.S. Bulbs for model railways, etc., 1/.
each, 10/- dozen, post 4d.
Fuses. -1 amp., Ilin., packet of 10, 2/6
post 3d. Also 150 MA. and 250 mA. same
price. Bargain Parcels of really useful
equipment, containing Switches, Meters,
Condensers, Resistances, Phones, etc.. 10/-,
or double assortment, 17/6 ; treble. 25,-.
All carriage paid (regret we are unable to
send these parcels overseas. owing to the
weight).
Field Intercommunication Sets, ready
for use, complete with ringing hand genera-
tor, bell, signal lamp, morse key, relay.
Contained in a strong metal case with
circuit diagram, 20/- each, carr. 2/8 ; 37/6
pair, carr. 3/8. Ex-G.P.O. Telephone Twin
Bells, with box, 5/-, post 9d. Telephone
hand generator, with handle, 7/6, post 1.6.
Bell, 4/6, post 6d.
Meters. -O-300 m/a., 2in. mic, 7i8 ; 3,5 amp,,

. 2in., T.C., 5/- 4 amp. 211n. Thermo. in
case with switch, 7/6 . Double reading
40/120 m/a, 2in.. m/c. 8/- 30 ra/a., 2in.,
m/c, 6/-; 20 amp.. 2/In.. m/1. 9/6 ; 15 volt,
21in., m/c. 9/6 : 30 amp.. 6in.. md. Iron-
clad. 35/- ; 6,000 v., 31in. m/c. 57/6 ; 3.500
v., 31in., m/c, 20/- , 150 v.. 21in.. m/c. 10/-1;
300 v., 21in.. mil. 12/6: 15 v./600 v. double
reading, 2in, m/c, 8/-. Meter Movements.
2in. size with magnet and case (500 micro -
amp.). 2/6. Post extra. Money refunded if
not completely satisfied.
HIGHSTONE UTILITIES,

58. New Wanstead, London, E.11.
Letters only

New illustrated List sent on request with
Id. stamp and S.A.E.
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Choose
DUNLOP

TANDEM
Tandem work calls for a tyre
with an ample reserve of

strength coupled with a low

rolling resistance. These

two factors are perfectly
balanced in the Dunlop

Tandem tyre which has a

distinguished reputation

for durability and easy

riding. COVER 10/2

N,

apt" a
PDAMORSadolle

FRaw Fa'?rye
rvoR, r

o

911/308

Yes - it's the
W soft

FIBRAX red
brake block-
specially de-
signed to be
kind to alloy
rims ! Just astough and
hard-wearing
a s t h e _00...4Fl BRAX
black block, it gives safe stopping and
smooth action at any speed. Coloured
red for easy identification-an ideal
partner for alloy rims.
NOTE.-The new FIBRA. red
block is made for a special job-
for steel rims the black block is still
the best.

FIT

FibraxBRAKE BLOCKS

4silfeiWtefie 5#4,/
FIBRAX LTD., 2 TUDOR ST.,

LONDON, EC 4

Whatever your soldering job, in your home
or workshop, you will prefer to use Ersin
Multicore Solder. No extra flux is re-
quired. Multicore is the simple and pre-
cision method of making sound soldered joints for all household
purposes. Just apply it simultaneously with the soldering

iron; the three cores automatically provide

[

CI. correct proportions of flux to solder.
Workshop Sizes 4 10 - 6'9 each

MULTICORE SOLDERS LTD.,
CARTON Mellier House, Albemarle Street, London, W.I,
shown above Tel.: PEGent 1411.

a NEW tool
FOR THE HOME WORKSHOP

THE

BURGESS
vibro-
tool

Complete with
standard engraving

point.
5216

De Luxe Kit
9716

The Vibro-Tool enables you to write
on Steel, Glass, Wood or Plastics as

easily as writing with a pencil.
Operates off 220-250 volt, 50 cycle,
A.C. Supply. lust connect to any

electric light socket or plug point.
Sole distributors for Scotland : H. A.
Dawson -Bowman, 8110, Beech Avenue,

Glasgow, S.I.

BURGESS PRODUCTS COMPANY LTD.
Vibro-Tool Dept., Hinckley, Leicester
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Comments of the Month
Pedestrian Crossing Recommendations

THE costly experiment of pedestrian
crossings introduced to this country
from abroad by Leslie Hore-Belisha,

when he was Minister of Transport, has not
achieved the anticipated results. They have
been under review on a number of occasions
and it 'should now be apparent that the
experiment should be discontinued. Pedes-
trians are not compelled to use the crossings
upon which they have absolute right of way,
nor do pedestrians have to obey the traffic
lights. It seems, therefore, that if pedestrians
are to continue to enjoy the right to cross
the roads when and where they will, accidents
will continue at the present high level.

Anything which moves on the road must
be considered as a vehicle and it matters
not whether propulsion is due, to muscular
efforts, such as when walking or cycling, or
to petrol. If regulations and penalties are
necessary in conjunction with motor -cars,
motor -cycles, bicycles and public-service
vehicles, it would logically seem that they
also are necessary for pedestrians, since they
are the most vulnerable of all road users.

The ranting criticism of the Cyclists Tour-
ing Club and the National Cyclists
Union, based on the false premise that motor-
ists cause the majority of road accidents,
cannot be supported in the light of the
volumes of evidence available from the
M.O.T., the police, The Royal Society for
the Prevention of Accidents, and all other
independent bodies, Much evidence is also
available from the motoring associations, but
we discount that, because they are indicted.
All the same, their evidence supports the
fact that, in a majority of cases, accidents
to cyclists and pedestrians are not due to the
carelessness of motorists, nor to excessive
speed.

Traffic lights, pedestrian crossings, island
refuges, one-way streets, a plethora of road
signs and warnings, courtesy cops,
posters, the highway code, broadcasts and
articles in the National newspapers, have
failed to make much impact on the accident
problem.

It would seem, therefore, that many of
the devices introduced in the name of road
safety, and which have reduced the speed of
traffic to something approaching a farce,
should be abolished.

A road safety committee, set up by the
Ministry of Transport in 1947, made a
recommendation to the effect that pedestrians
who caused obstruction on the highways or
impeded the flow of traffic should be fined.
This recommendation was not adopted. The
mere fact that there have been so many corn-
inittees investigating the problem of the
pedestrian crossing indicates that these are
quite unworkable, and, as for political reasons,
no Government would have the courage to
penalise the largest section of the public,
namely, pedestrians, so it seems that the
position Will remain as it. is.

By F. J. C.

Road Safety Committee
Another committee on road safety has

now made some recommendations regarding
pedestrian crossings. It suggests, in all
seriousness, that the roads are not suffi-
ciently obstructed with islands and crossings,
and wants further islands put in the middle
of crossing -places. It also suggests subwaYs
and over -bridges at danger points, and warn-
ing markings near the crossings; it should
be an offence for any vehicle to park within
45ft. of the crossing; pedestrians should
indicate their intention to cross; further
propaganda is recommended instructing
pedestrians to use the crossing, thus suggest-
ing that pedestrians are imbeciles. Other
recommendations are that there should not
be any uncontrolled crossings outside built-up
areas, crossings over uncontrolled spur roads
should be abolished, and experiments should
be conducted with the object of segregating
pedestrians from the highway. A possible
new offence would be overtaking on a
crossing.

None of these recommendations is likely
to be adopted in the near future. We do
not subscribe to the view that motorists are
" chartered libertines," and we think that
this never ending campaign of vituperation
and calumny conducted by cyclists against
motorists is not likely to promote that feeling
of good will between road travellers, which
makes for safety. It is true that the cycling
organisations speak only for a tiny minority
of the total, and perhaps there is a risk of
attaching too much importance to their
remarks, which are always tinged with
acerbity. Too little is heard of the accidents
which are avoided by the motorists, and of
the accidents caused by pedestrians who
escape scot-free. We hear plenty of criticism
when a pedestrian is wounded or killed, and
it is true that in such cases there is always
a tendency to criticise the injured or deceased.
In the case of the latter, often the only
person who could offer rebutting evidence
is in the mortuary and the motorist's evidence
is accepted. in default.

We agree that statistics can be made to
prove anything, but ordinary observation of
traffic streams in busy places, or on the open
road,, does not indicate that careless driving
is so general as we are sometimes led to
believe. And we must discount the criticisms
of those known to be anti -motorists.

A.G.M. of the B.L.R.C.
ON December 31st, 1948, there were 1,743

members of the League, including 104
female members. This shows an increase of
25o over the previous year. Over 682 amateur,
623 junior and 48 independent licences have
been issued, giving a total of 1,353. There
were 73 clubs owning allegiance to the.
League. Five of these were disowned during
the year and 19 new clubs joined, providing a
total of 87 active clubs. Only about 5 minor
claims have been made on the insurance

company during the year, and not all of
these have been incurred while racing, the
premium covering everyday riding...

Dagenham Road Safety Council
A T a Council meeting of the above held

1:1 last July, and attended by N.C.U. and
C.T.C. representatives, the B.L.R.C. not
being invited, the following resolutions were
adopted :

" That, in ihe opinion of this Road Safety
Council, mass start racing on the public
highway'should be abolished unless the roads
are closed to the vehicular traffic, and that
the Ministry of Transport, the Royal Society
for the Prevention of Accidents, and any
other appropriate organisations, be informed
accordingly."

The League naturally took up this matter,
and as a result it was invited by the Town
Clerk to send two representatives to state
their case in public debate with the N.C.U.
At this debate, a representative of the latter
supported the resolutions. The final result,
however, was: that the Safety Council by
22 votes to 4 rescinded its resolutions and
recorded the view that mass start racing was
not dangerous. This is a complete victory to
the League.

R.R.A. Timekeepers.
THE R.R.A. appoints a panel of time-

keepers, but it does not insist that at
the time of the application the applicant
possesses a watch with a Kew observatory
certificate which is current. We know of
at least two R.R.A. timekeepers recently
appointed whose watches are well outside the
two years' limit-Kew A certificates only
being current for that period, when they have
to be resubmitted for a subsidiary A test,
which takes about seven days. The original
test takes forty-four days.

What is the purpose of appointing time-
keepers who could not be called upon to
time a record ? What steps does the R.R.A.
take to ensure that a timekeeper timing a
record is actually using a watch with a
current certificate ? Should not a time-
keeper be made to produce his watch and
exhibit its number, which should be checked
against its certificate ? A record breaker
might have his record invalidated jas nearly
happened some years ago), if it were subse-
quently discovered that the timekeeper's
watch did not comply with the rules. There
is a difficulty now in getting watches re-
tuned for the subsidiary test and the R.R.A.
needs to be particularly watchful. It is true
that some of the records, timed to the nearest
elapsed minute, do not require a watch of the
accuracy of a Kew A watch, but whilst the
R.R.A. rules insist upon this the difficulty
will remain. Few such watches retain their
certified rate for more than about a year.
Even so, a timekeeper may drop his watch or
break a mainspring and hive it repaired
locally.
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Tramline Killers
AL THOUGH Leicester's tramlines are being torn

up and the trams will within the next year or so
all be replaced by buses, cyclists in the city are not at all
happy while the work is- in progress. The tram tracks
are even more dangerous than usual, it that is possible,
for where the tracks are in a bad state they are being
left until they are finally removed or covered up. At a
recent inquest, following an accident stated to have
been caused by the tramlines, very otrong comments
were made regarding the present condition of parts
of the city's tracks.

Long Time Learning
AA CYCLIST who was summoned for riding without

a rear light wrote to his local Bench admitting
the offence and offering his thanks to the constable who
pulled him up. .He said : " I realise how dangerous
it is to ride without a light." The cyclist was 5i
years old.

Speed-up
THE Council of the London Borough of Finchley

has been considering a suggestion that one
shilling a week shall be paid to every housing worker
who uses a bicycle to speed up his work. A different
attitude from that of a branch of the Plumbers' Union
which has forbidden its members to cycle to and from
jobs as their tool bags make it " unsafe."

Smoke Came First
THERE were two long strings of traffic at the Old

Bridge in Huntingdon the other day ; one line
halted while the other moved slowly across the narrow
bridge. A cyclist was riding towards the moving line
of traffic when the driver of the lorry heading the line
pulled up and asked him for a light. The lorry driver
slowly searched in his pockets for a cigarette, lit it after
coo or three attempts, had a few puffs and put back the
cigarette packet, while all the time more and more
traffic was piling tip at the back of him. -Only when
he was perfectly sure he was quite comfortable did he
condescend to drive on and allow a few dozen other
road users to move.

Boots, Boots !
TWO girl cyclists who rode round Australia, covering
A altogether about r t,000 miles, took with them their

pet dog, which wore special boots to protect its pads.
Before it finished the course the dog had worn out
four sets of boots-and also most probably was an inch
or two shorter. How that dog must have wished for a
little dog -sized bicycle!

Not Made For Two
IN 1931, two years after his marriage, a Belfast man

returned to his old love, cycling, and used to go
on lengthy trips by himsHf ; rather to the annoyance
of his wife. She kept complaining so he bought a
tandem and took her with him, but this did not suit,
either, and she refused to go riding with him and
eventually left him altogether. Now he has obtained
a divorce on the grounds of his wife's desertion.

Railways Into Roads
SPEAKING in the debate in the House of Commons

on the' Special Roads Bill, Mr. David Renton,
M.P. for Huntingdonshire, suggested: " There is

Ise

great scope for converting obsolete railways into special
roads, and there are places where they would make good
ones." He also asked that the Great North Road and
the old North Road, both of which run through his
constituency, should not cease to be general purpose
roads. If they did, lie said, it would greatly disturb
the life of his constituency,

Business Expansion
MESSRS. W. CUSWORTH (Doncaster), LTD.,

cYele agents, Doncaster, have extended their
business by acquiring additional business premises at
7, Hall -gate, Doncaster, where they will also carry
on a full repair service.

Those Errand Boys
NUNEATON Road Safety Committee have decided

to act upon a suggestion of a woman member that
local errand boys-keeping up the errand boy tradition
too well-are reckless cyclists and cause, or are involved
in, many minor accidents. The committee will give
lessons in road safety to errand boys, and a scheme has
been prepared with the assistance of the boys' employers.

Doncaster Out in Force
RIDERS from Doncaster and district were at the

annual meeting at Blyth of the North Midlands
Cycling Federation elected to the principal positions
in the Federation for the coming year. Mr. F. Spencer,
of Blakton, was re-elected president, Mr. R. R. Annis
(Doncaster Wheelers) became general secretary and
treasurer, and .two other Doncaster Wheelers men,
Mr. R. A. Huckle and Mr. T. R. Snowdon, with Mr.
F. Oldfield, of Conisborough Ivanhoe, were elected
vice-presidents. Another member of Doncaster
Wheelers, Mr. T. A. Fuller, is to organise the Federa-
tion's open " 25 " in August.

Up the Pole !
A BICYCLE was found" the other morning
decorating a weathervane on
the top of Cambridge Uni-
versity School of Geo-
graphy. In a place where
so many ride bicycles it is
certainly a more appropriate
decoration than some of the
articles which from time to
time find their way up
spires and on to statues.

Tricycle Skates
ACALIFORNIAN inven-

tor,. Mr. F. M. Bohler,
has taken out a patent for
a novel design of three -
wheeled roller skates, pro-
pelled by foot -power. Each
skate has three rubber-tyred
wheels. The foot is strapped
to a plate above the wheels,
and as this plate is depressed
a toothed rack moves back-
wards and turns a gear wheel
attached to the rear wheel.
As each foot is depressed
each skate moves forwards.
and as the foot comes back

on the upward motion a clutch disengages the gear in
readiness for the next downwards push.

Mass Production
ACCORDING to the report of the National Safety

Council of the United States, just issued for t947,
over 25,000 cyclists were injured in road accidents
during that year. And the G.I s used to say that every-
one in the States has at least ore car !

And No Mistake !
SUPERINTENDENT W. J. KELLY, the nes police

superintendent at Loughborough, said at a recent
social gathering that he was appalled at the bad road
manners of the average motorist. "I have had an
opportunity of watching traffic at close quarters," he
said, 'J and I can honestly say I am appalled, to put it
at its mildest, by the bad manners shown by motorists
who, quite frankly, are in charge of lethal instruments."
And if that is how they behave when in sight of a
police officer's uniform or a police car, how does he
think a cyclist enjoys himself on the road these days_;

Next Time a Prize ?
A CYCLIST riding through a North Lincolnshire
" town the other day was keeping a very careful eye
on a small child who was wobbling near the edge of
the pavement, but just as he drew level the child put on
speed and ran into his front wheel. Off came the cyclist
in a heap, the child bounced like a rubber ball, but no
hurt was done to anything except the cyclist's dignity.
After. a few minutes along came the proud mother of the
child, who explained, casually : " That's the fifth
time he's been knocked down to -day ! "

Rubber Roads
ANY suggestion that a new type of road just laid down

at Akron, Ohio, is designed so that pedestrians
will bounce when hit, is denied as slandero us by the
city authorities. But this road is the first synthetic
rubber road in the United States and the idea was
suggested by the Goodyear Tyre and Rubber Company.
The company's engineers worked out a mixture of
powdered rubber, asphalt and crushed stone, which is
heated and put down hot and well rolled in the ordinary
way. It has been found that the new surface is safer
and more waterproof and- it is also claimed that it will
be found longer -wearing and more resilient. .

Coal Board's Cycle- Shed
THE construction of a cycle shed at Donisthorpe

Colliery, in Leicestershire, has rather annoyed a
member of the local council, who feels that the shed
is far more luxurious than it need be. He told his
fellow councillors, " An ordinary bike shed would '

not be good enough, I should imagine," and said he
would personally complain to the Ministry of Health,
having regard to the difficulties which the council'
always encountered in its housing schemes.

New Club Proposed
DLANS arc being considered for the formation of a
A club; with headquarters at Grantham, for the
benefit of cyclists in the West Kesteven area of South
Lincolnshire. It is hoped that sufficient support will
be obtained to enable the club to be formed, and a
full programme of racing: touring and social fixtures
arranged for the coming season.

Safety Sign Too Dangerous
PRESUMABLY as a contrast to the ghastly Black

Widow road -safety poster, a brightly coloured type
of road -safety sign has been erected at Stretford, Lanes,
by the local Road Safety Committee. Unfortunately
the sign is too attractive and drivers find it distracts
their attention just at the time they should be concentrat-
ing, and so, for the sake of safety, the sign has been
rernes ed.

The world's tiniest bicycle which was shown by Dunlop at the Cycle Show,
The model weighs only 8 ozs., is 4in. high and 8fin. long. The frame

is of welded steel and the brake has an inner and outer cable.
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Around the Wheelworld

Bidlake Memorial Plaque
THE Bidlake Memorial Trust has awarded

the Bidlake Memorial Plaque to Gordon
H. Basham for his outstanding performance in
winning the North Road 24 on August 21-22,
1948, when he covered 454 miles, thereby
gaining the R.T.T.C. championship and
beating the previous record by 9a miles.

Accompanying the announcement Sidney.
M. Vanheems, one of the trustees, tells me
that he has resigned from the Trust after
16 years. Van, as we know him, has done
an enormous amount of work for cycling.
As a most active member of the Bath Road
Club when it was a name to be conjured
with in cycling circles, he has had a great
deal to do with the organisation of club
events, such as the Bath Road too. Later,
as secretary of the Roads Record Association,
he achieved cosmos from the chaos which
was handed over to him. It is true to say
that the R.R.A., as a national body, was dis-
gracefully run, and Vanheems on many occa-
sions in public speeches has told the story of
the mess in which the Association's affairs
were.

Vanheems is still a young man in his early
7os, and he still rides a bicycle.

Retirement of Harold Eley
IT was with great regret that I learned of
I- the retirement of my old friend and col-
league, Harold Eley, the advertisement man-
ager of the Dunlop Rubber Co., with which
company he has been associated for over 4o
years, I am glad to know that he will con-
tinue to contribute to these pages.

He tells me that he will now have more
leisure in which to enjoy his cycling. Some
years ago he wrote a most interesting book
entitled "This England of Ours," and it
dealt, county by county, with the charms of
the English countryside, of old inns, churches,
places of interest, and folk lore. I well
remember also the series of articles he wrote
for a journal which I also served many years
ago under the title of " At the Sign of the
Saracen's Head." A prominent member of
the Roadfarers' Club, he has taken a keen
interest in everything associated with all
forms of road travel.

Old inns have a fascination for him as any
reader of Harper's book on Old English
Inns knows ; he wrote the foreword to that
classic. Mr. Eley's successor is Mr. C. L.
Smith, a Birmingham man, 48 years of age,
who joined Dunlop in 1923, and came to
London in 1938 as an assistant to Harold
Eley. He retained this position until he
returned to Fort. Dunlop in 1939. He has
since 1945 been advertising manager of the
tyre group.

Pedestrian Crossing Week

1VR.
J. A. A. PICKARD, Director -Gen-

eral, Royal Society for the Prevention
of Accidents, writes:

" As National Pedestrian Crossing Week
(April 3rd to 9th) is fast approaching, may
I urge all walkers and drivers to prepare
for it by signing a non -aggression Pact now,
which shall last for ever after.

"Tile success of the Week depends on a
sincere spirit of give and take-preferably
more give than take-on the part of all kinds
of road users. Each should be more con-
cerned with how he can help the other fellow,
rather than with trying to put all the re-
sponSibility on him.

" Drivers and cyclists should do all they
can to give pedestrians free and uninterrupted

By ICARUS

passage-after all; they are frequently pedes-
trians themselves. Pedestrians should not
selfishly hold up traffic.

" Mutual courtesy and consideration can
help to reduce accidents."

The Sliding Car Door
MR. SIDNEY W. NOBBS, of 6o, Grove

Walk, Norwich, has invented a sliding
car door. In view of the large number of
accidents to cyclists caused by the careless

Mr. Harold IV. Eley, zvho retires after 4o years
with the Dunlop Rubber Co. Lecturer, author,
publicity expert, our contributor Mr. Eley

will intensify his cycling activities.

opening of car doors this invention should
be taken up by progressive car manufac-
turers. It has been demonstrated on the
films throughout the country. It is under-
stood that many accident prevention com-
mittees are pressing for its use.

Is the C.T.C. Democratic ?
MR. R. WATTS disagrees with my state-

ment that the C.T.C. is not a demo-
cratic body. I stated that resolutions passed
at its A.G.M. need not be acted upon for the
C.T.C. Council have powers to override
such resolutions. The argument advanced in
favour of this undemocratic practice is that
an A.G.M. of the C.T.C., according to Mr.
Watts, " often comprise less than too mem-
bers, who cannot be allowed to dictate the
policy of the club."

If members of the C.T.C. are so disinter-
ested that they do not turn up at an A.G.M.
it is quite proper that any resolution passed
by those who do should be acted upon. Ob-
viously, the remainder are disinterested. The
fact is, however, that there have been resolu-
tions set aside which were passed at repre-
sentative annual general meetings.

I do not agree that a group of fanatics
could swamp an A.G.M. A chairman of
a domestic tribunal such as this has wide
powers and could easily prevent a coup
ci'etat.

This reader goes on to say " we have
implicit faith in our elected council, and

rely on their judgment." Then why hold
an A.G.M. at all ? If that is democracy
what is dictatorship?

"'the Chartered Libertine"
ONLY one reader among the many who

wrote to me in connection With my
criticism of the remarks of a contributor to
a contemporary disgreed with me. The
others briefly said, in expressing their thanks,
that it was high time the bitterness was taken
out of the cycling movement, and that the
constant criticisms of other road users by
cyclists' representatives does not make for
the amity which should be the essence of
good road manners.

This reader seems to think that if the
police concentrate on preventing motorists
parking their cars they will be helping to
avoid accidents! However, as several acci-
dents were caused last year by stupid pedes-
trians walking into stationary cars perhaps
there is some substance in the argument.
Apparently, a motorist is dangerous when he
is driving a car, and the car is dangerous
when it is stationary.

If the police genuinely gave their time to
the prevention of accidents instead of watch-
ing stationary cars or trapping motorists in
parks I might agree with this correspondent.
The fact is that crime must come before
technical offences.

The Dynohub
THE days have now passed when, in order

to get the dynamo on your bicycle in
operation, it was necessary to dismount and
juggle with an oily or muddy lever some-
where under the rear mudguard.

The introduction of the Dynohub saw an
end to dismounting and to the other draw-
backs of the old tyre -driven dynamo-wheel
drag and wear and tear on the tyre. Built
into the front or rear wheel, the simple
principle of the Dynohub is that an armature
is fixed to the hub spindle, and the magnet,
attached to the hub shell, rotates around it.
The specially -designed armature requires only
a single coil which is wound on to a moulded
bobbin and sealed against dirt or damage.
The magnet encircles the armature and a
chromium -plated cover plate and dust cap
seal the complete dynamo from water and
oil.

The Dynohub, which is made by Raleigh
Industries, cannot wear out, for there are no
component parts that could become worn
even by continual use. There is no
mechanical connection between the armature
and the magnet ; no brush gear as the
armature is fixed ; and as it is built into the
wheel hub the dynamo has no bearings of
its own.

Because of the type of armature used in
the Dynohub it gives a good light at low
speeds and improved voltage control at
higher speeds, which prevents bulbs from
burning out. The output at 12 m.p.h. is
2 watts, using a 6v. .3 amp, bulb in the
headlamp and a 6v. .04 amp, bulb in the
rear light. Both are controlled by a switch
built into the front lamp.

SAVE THAT CARTON
Every empty breakfast food,
sugar, cigarette, soap -flake
packet is urgently needed for

salvage.
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Wayside Thoughts

Reigate Castl'e,
Sorrel

The ruins of one of the great
Castles of the Nortk Csowat
Itwas;vially cierhoyed
I)te, If tenturv. The sketch shows

from the old fowl . . .

the. picturesque approach

Coming Very Soon
THE winter is over, and in 'welcoming the winds of

March we may shiver a little when the eastern
draught tries to blow holes through us, but at least we
shall know they cannot last much longer, but soon give
way to the soft south -westerlies full of fragrance from
the spicy islands. Personally, I've had quite a good
winter except for the patch of snow in January when
circumspection kept me from riding into town on my
usual daily journey. With us the snow wasn't bad
enough to be a serious menace to traffic, but it was very
dirty and splashy, and I don't like being driven into
gutters and then sprayed with the splashings of an
urgent motorist ; and, unfortunately, some drivers
appear to take a delight in doing these things. Also,
wet snow can be slippery, and half the people who drive
cars (my estimate) seem to think they can stop as readily
as on a dry surface, and they can't ; and I might be one
of the fellows right in front of them to take the bump.
So I don't like those conditions and give them best,
for I want a whole and healthy body to use for as long
as the years will let me. In the old days when them
were no cars, and even when they were few, it didn't
matter much if we did occasionally glissade or even
sit down suddenly-it was part of the fun of winter
riding. But now you know the other fellow can't
stop on a snow'- or ice -bound surface. Then- you are
older and not quite so lissom, and, being older, are
inclined to break more easily ; so when conditions are
treacherous as to road surface I am content to let other
people take the risks. For spring is in the offing, and
summer will follow-and oh ! how I yearn to be away
up the valleys and over the moorlands, to hear again
the plaint of the curlew, and even the cuckoo will not
be tedious when his two -note call is first heard in the land.
The banks will be bosky and the brave blue sky above
will be filled with laughter.

A Real Query
T HAVE had several letters lately, all from elderly
A riders, asking me if I consider a lightweight would
suit their style, of riding better than what we know as
the full roadster. Practically all of them have been
urged by the younger generation to change over, and
they are dubious on the question of their comfort. It
is very natural, for the term lightweight has been so
clearly related to high-pressure tyres, skimpy saddles
and deeply dropped bars ; right enough, no doubt, for
the young and speedy, but definitely uncomfortable
for the staid rider whose touring mileages may never

By F. J. URRY

".d.,,"Z aA.,

exceed 5o a day under the best
conditions. The bicycle needs to
be related to a man's years, and it
this is done intelligently, then the
lightweight for me every time. I
am glad to get these queries because
it shows that discrimination in
choice of the vehicle is becoming
more widespread, and that is good
for the pastime, the folk who play
it, and the trade. All my bicycles
are of the lightweight type, and the
heaviest is 3t 1lb. with my specifica-
tion, and most of them are 68' deg.
to 7o deg. frame angles. Two are
more upright, but to be candid are
not quite so comfortable to steer ;
you are conscious of guiding them
at my speeds, and that means an
added little strain on a long journey.
My saddles are Brooks B.to, No. 2 ;
my gears are S.A. four -speed hubs
(close, medium and wide), and I
have a couple of Cyclos in service.
All the gears are 6oin. normal,
which is as high as I -can use with
supreme comfort, and all my tyres
are 'lin. x zhin., a combination
that takes the rough stuff of town
and country riding without vibrating
me too violently. Bars are shalNw
drop, fixed with the highest position
of them level with the saddle, which
gives me an easy " writing -desk '
position whereat I can sit in comfort
all day. They are bicycles that
would not suit swift young men,
but in passing it is worth notice
that some of them will borrow one
for their touring time and leave

, the " speed iron " at home.

The Bicycle to the Man
AND so I can ride all day in the

accepted sense of that term,
and enjoy every, league, mainly
because I sit there in comfort and
pedal action is as natural as walking,
and far less tiring. It is, I suppose,
the old story of adapting the bicycle
to the man instead of the other way
round that so often happens. The
misfits on the road are more numerous
than the other kind, for invariably
when I see a rider-man or woman
-sweeping .quietly along without
any apparent effort, I turn and
look-and so possibly do you.
Don't make a mistake in thinking

all the misfits are the utility people, for quite a portion
of the total of riders deliberately misfit themselves,
and possibly the greater number among these are
just as ignorant, but in another way. For you can
be so thoroughly up to date as a lightweight rider that
you are stretched uncomfortably between saddle, pedals
and bar, filled with the notion that you are getting the
best out of cycling by proceeding in short, sharp jerks
from point to point, and never obtaining that rhythm
of movement which is part of the joy of perfect cycling.
I love to see the speedy lads and lasses-there is joy in
them and the beautiful movement of activity-but
there are also imitators who have never acquired the
art of riding correctly, and appear to think that all that
is needed for that perfection is to be found in the
specification of the bicycle. Most old racing enthusiasts
if they carry on with cycling after their athletic days
are over-and far too few of them do-know how to
adapt the bicycle to their touring needs ; but even
here there are exceptions-folk who will,- for some
strange reason, stick to the tall gear and the skimpy
saddle, the small -section tyre, and the upright frame,
when they would be far happier and more comfortable
on a machine such as I have described, modified to suit
their own particular tastes. When a thing is not
comfortable it starts to pall, however beautiful it may
look, and that is particularly so with the bicycle because
it is so personal and completely dependent on you to
make it alive. I am keen on this question because I
know that with some people cycling has failed to please
owing to the specification, and equipment not con-
forming to the individual's make-up and purposes.
And that is always a pity ; far too frequently it puts an
end to that person's cycling activity and adds one more
voice to the ignorant multitude that say cycling is
hard work.

The Harder Times.
THERE are, of course, days when cycling is rough;

it would lack the characteristics of a game if it
did not give the player the opportunity of proving his
prowess: The wind and the hills and the rain, with

'which the touring cyclist must live, are not always kind
or go the *ay one would desire. It is then that experi-
ence counts, how to ride out a day of storm and enjoy
the adventure without stretching the powers that are
yours to the point of becoming painful. To cut your
planned mileage, to feed more frequently, to remain
cheerful in the thought that such days are not a personal
annoyance to you but affect everyone, is advice I think
will help you through these stretches of time. At

periods such as these your comfortable posture, decently
wide saddle and the low gears available are indeed a
benediction. You may not -be travelling very swiftly,
but you are travelling, seeing a countryside under the
impact of storm, and all the mountain rills rushing to
the lower levels drunk and disorderly. And I have
found that in such weather the people who cater for
us by the way are more kindly disposed to do anything
they can for our comfort than is the case when the'
sun is shining and the skies are blue. I love the fine
weather, the easy conditions, the slope in my favour
and the breeze abaft, but I should love them far less
without the contrast, or if I lacked the knowledge that
the rough day would not deter me or make me less a
lover of this delightful land. The curious thing is
that such days often remain in your memory 'as an
experience you would have been sorry to miss, for its
a minor sense they are a triumph of mind and muscle
over Nature, and as such set a man on a slight pedestal.
In the matter of personal endeavour they do us good'
and are a barometer of our fitness for the game both
as regards man and bicycle, if we come through theni
cheerfully. In my view they are worthwhile days to
encounter occasionally when the individual has graduated
to a real cyclist, a real roamer with all the tricks of
the game at his disposal.

The Ever Varied
PERSONALLY I hug these things, to myself, but am,

prepared to give them to anyone with a desire
to make life a little more tolerable by letting into it
sunshine, fresh air, and that mental satisfaction inherent
in love of country. There is a continuing grace in
these things that keeps life at a high level where you
possess the best of everything in the outdoor world.
I am not the type that despises other pursuits ; I li ke
to see the movement and colour at a hunt meet, to
watch a shooting party at work-and incidentally to
imagine I would be a better man behind the gun than
the individual in my eye-to talk with that craftsman,
the hedger and ditcher, and wonder how his boundary
fence grows after he has hacked it about and laid it in
a geometrical line so trimly that the trick seems simple
until you try ; and last of all, I think, is that lazy couple
of hours on a long summer day when rival village cricket
teams are displaying their arts and wiles of attack and
defence. These things and a thousand others are the
parentheses that wrap round leisure time for the cyclist,
and make it warm with beauty. And, of course, in our
own right we have our adventures, that vigorous
crossing of the hills when the road fades into a faint
track, and the long ridge that marks the summit leans
against the sky. We top it, and look into another
little world with the winding river in the deep valley
margined with the tinted fields running upward on the
further slope until they break into rocky formations
silhouetted against the blue sky. Often enough on
such crossings the descent to that valley is as full of
thrills as the climb, for the sheep track is rough and
with brakes hard on it takes a rider of discernment to
keep an even keel and make the smooth black road
that straightly runs to lunch or tea. Such days are
never wholly forgotten in the scheme of memory, nor
are they part and parcel of the scheduled trip from
place to place, which, good as it is, can frequently be
perfected by turning aside for a while. The touring
cyclist ought never to be in a hurry, for there is so much -

to see and probe and adventure in this lovely land of
ours, for every county has its beauty and its history,
its story and its tradition, and you-yourself-are part
of its spirit and perfection, being the right type of
Briton. And I reckon there are none better; as a class,
in that respect than the real touring cyclist, whose maps
are the index to all that is best on British soil.

Take Every Chance
ALL these are pleasant things to contemplate and,

as far as we are able, to put into practice during
the -year. I'm going to, for having reached an age
when the erstwhile limited leisure is due for an exten-
sion, my intention is to take all the holiday I can get
while I'm still fit and active enough to enjoy the planned
leagues and gallop anything up to eighty miles in a day
in comfort and without undue exertion. But apart
from holidays as such I'll have some happy week -ends,
and not fewer, if shorter, evening rides. Indeed, these
evening jaunts are one of the little joys of my life ;
to -leave the works after a cup of tea, and in half an hour
to be among the lanes and renew acquaintance with the
haunts of my boyhood, to note the changes and still
be surprised at all the loveliness existing within a few
leagues of town, is a delight that never palls. These
little rides to favoufed spots never fail to satisfy because
they are seen and sensed under such differing conditions,
in calm and gloom, and sometimes in the' sudden
storm of thunder when the tiny brooks change their
trickling treble to a full throated roar and sweep down
to their parent river in brown foam of flood. Many
of us make too little of these odd hours forgetting that
our sojourn on earth is so short that to miss the oppor-
tunity of enjoying them is wasteful, and ought not to
he tolerated.

DUSTBIN MENACE
Waste paper thrown out

as rubbish, means dollars
lost to Britain so

SAVE EVERY SCRAP

1
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APEX
'SUPERLITE'
CELLULOID PUMP

IS x ;" BLACK

Thick Celluloid
Beautifully Polished

Light of Weight
but of

robust construction
' SUPERLITE' ISin.
CELLULOID (with r
solid drawn brass 7I
plunger tube) each
IN WHITE AND
COLOURS ... 516

'LASTWEL' CELLULOID
(with steel split
plunger tube) 15in.,

each 4/6

The World Famous

BAILEY'S
`SUPER'

PUMP
15 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) 15in. each
IN WHITE AND 5/6
COLOURS ... 61 -

BRASS PUMP, Nickel
Plated or Black enamelled
(with steel split 1/9
plunger tube) each iN

Coloured, same price.

PLEASE

ASK
Your Dealer
for 'APEX'

REAR EXTENSIONS
In Thick White Celluloid,
With Flap 3/6 each

APEX INFLATOR
Co. Ltd.

ALDRIDGE ROAD, PERRY
BARR, BIRMINGHAM 22B

THE " FLUXITE QUINS "
AT WORK

" Oh, save me ! " cried 00
in despair,

" Don't stand about and just
stare.
We've a burst here all

right
You'll be needing FLUXITE ;

Turn the water off gently
down there ! "

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.

117ith Fluxite joints can be **wiped"
successfully 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/-.

AKTO CYCLISTS For stronger wheels that
Wwill remain round and true, here's a time -
tested tip. Tie the spokes where they cross
with fine wire AND SOLDER. It's simple-
with FLUXITE-but IMPORTANT.

THE "FLUX ITE" I ALL MECHANICS WILL HAVEN
WEN p ut,sh"eFL U X- I

ant it by a simYpluw e I
pressurK.

Price 1/6 or filled
2/6

I IT SIMPLIFIES ALL SOLDERING
Write for Rook on the ART OF SOFT  SOLDERING and for Leaflets on
CASE-N.1RDENING SEEL and TEMPERING TOOLS with FLUXITE.

Also on " WIPED JOINTS." Price Id. Each.

FLUXITE LTD., Dept. P.M., Bermondsey Street, S.E.1

PRECISION

CONTROL
Exact in size, correct in frictional characteristics, and
unvarying in quality, Ferodo hub brake linings give
ample stopping -power, precisely controlled. They
are supplied in boxed sets, complete with rivets, for
all makes of hub brake.

FOR ALLOY RIMS -
SPECIAL BRAKE BLOCKS
If you use alloy rims, ask for the special soft
quality Ferodo brake blocks, now available,
which do not score the light metal. Ferodo
blocks for rim brakes of every type give safe,
smooth stops in any weather.

The price of standard sizes is

A PAIR

FERODO
HUB BRAKE LININGS AND

ALL WEATHER BRAKE BLOCKS
REG'D TRADE MARK

F ERO 001FERODO LIMITED, CHAPEL -EN -LE -FRITH
A Meather of the Turner & Newall Organization
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Sevath,
the beailticul

faxisb,
of
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Claes,

eithet
itt

c

colout

goldrliaed
black,

is the %lest

ilatietizei
steel of vAlich,

bicycles

can he made.

Hercules high -lustre Chromium Plating is
outstanding. Your local Hercules Dealer
will show you the latest models.

April, 1949

The famous
" Kestrel " light-

weight club model

Hercules
The Roest eleycle e54/0 14.0"-dai

The Hercules Cycle & Motor Co. Ltd., Aston, Birmingham
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CYCLORAMA

Pamptott eourt, a
siclureSque corner o

KINGS LYNN
Norfolk__

Smiles and Tears

Secretary West, at short
notice, asked me to
occupy the chair, and so it
became my duty to ask my
fellow Roadfarers to stand
in silence in tribute to the
memory of Sir Malcolm
Campbell and others . . .

members of the Club . . .

who had, since the pre-
vious meeting, passed over
-taking the road Home.

The Roadfarers' Club is
a grand institution and is
doing much to promote a
better understanding be-
tween all sections and
classes of road users.

Kuklos " Annual
AMONG the books and

guides and volumes
published in connection
with cycling, none used to
be more famous than the
annual edited by the late
Fitzwater Wray. It is
being republished, and I
have no doubt it will be
welcomed by a host of
riders who revered they.- - writings of Wray, and

- al w a y s consulted his
annual. On the shelves
of many riders it was ever
considered an
able volume . . . and it is-

44,eoe,A,..w.,9*.c. good that it should again
see the light of day.

Veteran Machines
COME April, and we may look for days

of smiles and tears . . . the sun peeps
through between the showers, and the
silvery raindrops glisten on the budding
hedges. In the orchards, 'neath the trees,
the daffodils wave in the breeze and, as we
ride through the English countryside, we
know that spring has come . . . the season
when, above all, it is good to get out the
bike and journey along the lanes and high-
roads. This year, I predict, cycling will be
more popular than ever, for cycles are now
in good supply, and never was there greater
enthusiasm for riding. The " small clubs "-
attached to churches and other bodies-are
flourishing, and I always like to see groups
of youngsters setting off for a week -end run.
I saw many in Ireland the other week . . .

riding through the good and beautiful coun-
try around Glendalough, and Wicklow, and
the Vale of Avoca. At the latter beauty
spot I paused to look at old Tom Moore's
tree, now dead, but ringed around with
palings, and a centre of interest for those
who love the wistful poems of this Irish
writer.

" Roadfarers " Note
INEVER feel that any apology is due for

referring rather frequently to the activi-
ties of the Roadfarers' Club, for it so
splendidly epitomises the immortal road and
all its varied users. At the end of February
I attended a good luncheon meeting,
addressed by Cochrane (" Cocky "), of the
International Road Federation. With the aid
of an excellent map he explained the vital
connection of roads with the ideals of
Western Union, and the big assembly was, I
am sure, enthralled by his talk. Good

MY recent reference to the purchase of a
cycle in the summer of 1940, has

brought me some letters from readers, most
of whom point out that my " 1940 vintage "
bike is but an infant in years! One corres-
pondent tells of a machine he bought in 1926,
and which he still rides daily. Ah well! I
did not intend to convey that a bike but nine
years old was a true " veteran," and I am
delighted to know that so many really old
machines are still proving the good crafts-
manship of their makers. I have said
repeatedly that the British bike is a product
of supreme workmanship, and as we well
know, it more than holds its own in the
markets of the world.

A Big " Thank You "

IT is to the many cyclists and readers of
my articles who have so kindly written

to me wishing me a happy retirement from
the Dunlop organisation. Since I made my
great decision to hand on the torch of
Dunlop advertising to a younger man, I have
been much touched by the expressions of
goodwill I have received, and none are more
precious to me than those from men
in the world of cycling and cycling publicity
with whom I have had contact for so many
years. I go, in the next few months, to my
beloved Derbyshire . . . not far from the
Staffordshire border, where I shall hope to
find time for much riding . . . into the glor-
ious Peak district; around the homely villages
in the Ashbourne-Uttoxeter area; and among
the Weaver Hills. It will be country un-
known to me since my boyhood days, and
with a garden to cultivate, a stream to fish,
and many books to read, I am hoping that
my days of leisure will be full and active,
and serene. Thank you, my good cycling
friends !

More Care on the Roads
AS I move about towns and in the country

I see a good deal of careless riding
and, particularly, I think that the educative
campaign in connection with road safety
needs to be intensified among school-
children. Allowing much for the natural
ebullience of youth, it should be a cardinal
principle of education in our elementary
schools to give instruction in road safety
and the vital need for adherence to rules.
Outside a big school the other day I saw
crowds of youngsters, happy in their release
from their class -room, riding dangerously,
ignoring every other road user, and endanger-
ing the life and limbs of themselves and
others. One knows that teachers, a harassed
band, have their hands full, but some time
could surely be given for a little instruction
in road safety. Some authorities are much
more alive and advanced in this matter than
others, and it would appear that directives
from the Ministry, or from County Councils
are desirable.

Pilgrimage to Kent
SOME time in the spring I am under

promise to a good cycling friend of the
years to journey with him into the Weald
of Kent. And it is a fascinating prospect,
for Kent, the very bastion of England, has
charms all its own. To wander through
glorious Canterbury; to see again the unique
charm of the Romney Marshes; to sip good
Kentish ale in some little inn with villagers
who recall the grim days of the Battle of
Britain, possibly more vividly than any others
in our island; to stroll around ancient Dover
. . . these are joys to come which I shall
indeed relish and enjoy. " The Garden of
England " always calls with an insistent
voice, which I for one am ever glad to
obey. . . .

FOR
Screw Thread Tables, SI-, by post 513.

Refresher Course in Mathematics, 816,

by post 9I-.

Gears and Gear Cutting, 61-, by post 616.

Workshop Calculations, Tables and

Formula, 61-, by post 616.

Dictionary of Metals and Alloys, 1016,

by post 111-.
Wire and Wire Gauges (Vest Pocket

Book), 3/6, by post 319.

Screw Thread Manual, 61-, by post 616.

Newnes Metric and Decimal Tables, 316,
by post 319.

Plant Engineers' Pocket Book, 61-, by

post 616.

Newnes Electrical Tables and Data, 1016,
by post Ill-.

Welding Engineers' Pocket Book, 61-, by
post 616.

Published by

Compressed Air in Engineering Produc- GEORGE NEWNES, LTD., TOWER HOUSE,

tion, 1716, by post 181-. SOUTHAMPTON STREET, STRAND, W.C.2
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That Dog Business
IN the city where I dwell the local Accident Prevention

Council recently held a special Dog Week during
which newspaper appeals were made to all dog -lovers
in these terms : " When walking, for safety's sake
keep your dog on a lead. When motoring or cycling,
for safety's sake look out for dogs." I sought in vain
for the obvious and fundamental injunction, which
might have been worded as follows : " If you keep
a dog, for safety's sake (that is, for the safety of the
dog, and of all cyclists and other wheeled road -users)
take care of the animal, and don't let it wander, un-
controlled, in traffic -laden streets." To my simple
mind " that, my dear Watson, is elementary."

The Useful Bicycle-Again
NvE

are told that a man, trying to escape after attempting
to break into a flat, ran into a yard. " Two

policemen just arriving for duty threw their bicycles
in front of him and he fell." The handy two -wheeler
has uses other than those contemplated by the inventor
of a magical instrument of travel.

Level" Crossings
MY attention was attracted the other day to something

in my newspaper on the above subject, and I
felt quite sure that, owing to two recent fatal accidents
caused by road vehicles colliding with trains, there was
bound to arise the question of abollshing all " level "
crossings. I was mistaken. What the paragraph
referred' to did tell me, however, was that there are no
fewer than 2,656 such crossings in this country.
I have often wondered what the total was likely to he,
especially when unthinking people get busy and
proclaim that these allegedly dangerous features in
connection with the public highway must be swept
away. With the above figure in our minds we can
work out some idea as to the cost of abolition-or we
could do so if only we knew something as to the expense
of each job. If the average cost were Li,000-and I
cannot say whether or not that is a reasonable figure-
a total expenditure of nearly L2,700,000 would
he involved. I, personally, am probably much more
impatient than the average man, but never would I

vote in favour of pouring out money on anything like
this scale just to save myself and others from being
occasionally detained at a crossing. The question as
to who would have to meet this expense no longer
arises, having regard to the fact that the railways are
now owned by the public. But what is important, it
seems to Me, is the physical impossibility-I use that
word deliberately-of carrying out the suggested
alteration in quite a number of places. An instance
which springs at once to my mind is the " level "
crossing at Gobowen, in Shropshire. There must be
many others.

'Sec

.12!
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Pushing the Freight
AFTER many years' experience I remain of the

opinion that the best place for a cyclist to carry
his touring impedimenta-and the best method-is a
suitably constructed hag suspended from the back

it is protected from the
weather, and, being out of sight, is almost out of mind.
I understand that a bag loaded with pyjamas and
maps-especially maps-may slightly upset the balance
of the bicycle, while (possibly) punishing the back
tyre, and for these reasons I have often trifled with the
idea of " spreading the load " (that's a current expression
which comes in very conveniently !) by finding a home
for my maps, at any rate, somewhere in the front of
the bicycle. I have always come to the conclusion
that no change is called for, and I stick to the method
which has been followed, with complete satisfaction,
for ,,,many years. So, I suppose, it will be to the end
of my cycling career. I like the fairly modem idea
of the touring bag being fitted _with some sort of
quick -release device, so that, instead of ' unpacking
your pyjamas and tooth -brush in, say, a stable or
outhouse, when the day's journey is ended, you
detach the container and take the whole thing straight

, up to your bedroom at the hotel or cottage where you
are staying the night. The quick -release device is
thus a very good thing, although, in my experience,
the accent is not always on the " quick " I ,

But somebody may enquire whether I do not use a
rear luggage carrier: if not, what happens to the
hack mudguard if it has to bear the weight of touring
impedimenta-? I do not recall ever having possessed
a luggage carrier, but all the bicycles I have had in the
last 25 years have been fitted with a steel strip inside
the back mudguard just at that point where the bag
rests, and this very simple device has proved to be
too per cent. satisfactory.

While " having words " on this subject of luggage,
may I remind my readers of the importance of keeping
the weight of their touring impedimenta well within
bounds. If, during the packing process, you recall
the source of the motive power which is going to carry
you up hill and down dale for, probably, hundreds of
miles, it may be an incentive to you to limit your freight
to bare essentials. I have always been prepared to
suffer the slight discomfort of doing without this, that,
or the other during a tour, and that is no bad plan to
follow, especially as it is the cyclist who has to push
whatever he takes. There is no magic about the
propulsion-though there is endless magic in connection
with cycle touring. I cut my luggage to the bone.
In my experience, maps are the main problem, and
it would be nice-but pretty futile !-to contemplate
the possibility of our some day being provided with
these indispensable adjuncts to our particular form
of holiday -making printed on strong tissue paper.
What weight, and bulk, would thus be saved !

"Practical Mechanics " Advice Boreal. COUPON
This coupon is available until April 3Uth, 1949,
and must be attached to all letters containing
queries, together with 3 penny stamps. A
stamped, addressed envelope must also.be enclosed.

Practical Mechanics April, 1949

C'otszcold Lure . . .

As a cyclist there are two things-at least two-over
which I always get excited. That delectable

district knSwn as the Cotswolds never fails to strip
the years from me, and I put up quite an effective
appearance as a schoolboy, revelling in the delights
presented to the observant traveller by that variegated
and almost unique region-the long hills, some of
which (strange as it may seem !) actually possess a
downward tendency ; the magnificent views provided
by the -high places; the spaciousness of -the wolds .

themselves, with their painted fields ; the elevated
ridge roads ; the dainty little rivers ; the incomparable
architecture of the villages, mostly constructed of that
lovely warm stone which " grows " in the neighbour-
hood, with many gables and irregular roof -lines ; the
pleasant woodlands ; the gracious pictures of fertile
valleys, constituting a kind of " Promised Land to
the traveller ; the homely, friendly people. . . . There !
you see what happens to me when I merely think of
the Cotswolds !

. . . and Map Magic
MAPS have a corresponding age -neutralising effect

on me. They are exciting. I have realised for
years that I might be quite good at map -reading if
only I possessed a little more --or shall we say a little P.
-mental ballast. In moments of doubt, principally
when a lane -route is being used, a friend with whom I
cycle regularly takes a map from his hip pocket, finds
and scrutinises the right section, and we then proceed
unerringly on our way. How different would be the.
position if the discovery of the route were left to me !
Having no powers of concentration in this connection
(and not desiring to cultivate any !), I could not resist
the temptation to flit all over the map. In the fullness
of time I might indeed discover the panel involved in
our travels, but meanwhile my mind would wander
away to "where the strange roads go down." I would
be making minor discoveries. I would be re -fighting
my battles and re -traversing my journeys until the
obvious marks of impatience exhibited by my com-
panion would bring me back to earth again, and then
I might possibly-and only possibly !-have found the
place on the map and absorbed the requisite information,
my mind being full of other roads, which were not
our immediate concern, but which were most alluring
to ponder over and to think about.

Yes, maps are full of magic. Just as my preference
is always for hilly country, so I go all out for those
maps on which the brown paint, denoting heights,
has been splashed with a prodigal hand. How very
exciting, how very interesting, they are ! The North
Wales sheet has me in its grip, while the maps relating
to the west of Scotland can. hardly be left alone. Ben
Nevis on the main land, the Cuillins in Skye, and
Ben More in Mull-these are of the right shade, just
as are Snowdon and the Glyders, etc., on the other
sheet mentioned. I speak here of the half -inch maps.
My maps of Ireland, being on the quarter -inch scale.
do not make quite the same impression on me, but
I recall that, once upon a time, when I was staying in
Achill Island, a fellow -visitor at the hotel, from Dublin,
produced a geological map (inch or half -inch scale) of
Clare Island. Geology is a foreign language to me, but
that particular map turned out to be one of the most
alluring I have ever studied.

And maps will hear studying. There is so much more
in them (in addition to magic !) than a cursory glance
reveals.

It Might Happen to You
nNE of the periodicals lent to me the other day,
I.." during a resting -time I have just had to endure,
was Country Life, which contained an article by
Seton Gordon entitled " A Highland Cloud Burst.
I read this with great interest-and visualised the grim
possibilities inherent in the event. Let me briefly
summarise the story, which relates to an early day of
last August. The cows belonging to a certain farm on
the shore of Loch More, in Sutherland, usually came
down from the hills to be milked. On the day in
question they departed from plan, arid stayed put.
Evidently they knew a thing or .two. At daybreak
heavy rain fell, increasing in volume as the hours
passed, and being accompanied by thunder. Then
a solid wall of water was seen descending the burn
which flows past the farmhouse. Livestock was swept
away. The farm people took refuge indoors, and the
house-fortunately well-built-withstood the onslaught
of the flood, which caused a noise more terrifying and
more tremendous than the thunder. They saw their
motor -car swept away, to be buried by seven feet of
stone and rubble. Gravel and stones to the depth of
three feet were piled against the house, and one of the
boulders which was carried halt a mile downstream was
estimated to weigh 3o tons. The best grazing field on
the farm was ruined by being buried under stones and
earth.

What an experience-and one, probably, that happens
only once in a lifetime ! The thought in the forefront
of my mind, however, was this : Suppose you or
had been touring through that particular part of
Scotland at the time, and had been unlucky enough to
encounter that " solid wall of water." It would indeed
have been an unpleasant meeting, with, most probably,
fatal results. And perhaps you or I, and our bicycle,
would have been swept away and never heard of again.
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TARGET BLOWPIPES

The " Target " FINE
FLAME Gas Blowpipe
(self -blowing) ,is ideal for
all those small and deli-
cate soldering and brazing
jobs essential to model mak-
ing. Fine intense flanie easily
melts small copper rivets. Sold-
ering and small brazing lobs done'
in no time. PRICE 2s. 6d. each.
POST FREE.
The " Target " FIERCE FLAME Ga.
Blowpipe (self -blowing). For solderi :1 .

and brazing LARGER jobs.
Gives a fierce roaring 4 -inch
flame. Guaranteed to melt
I in. copper tube. PRICE
(with full instructions),
3s. 6d. each. POST FREE.
Retailers Enquiries Welcomed

TARGET MPG. CO..
Wollaston, Wellingborough

(Dent. P.M.)

" They Laughed at First
but when I began to play-a hush fell upon the roses.
I played the first few bars Of Beethoeenrs immortal

' Moonlight Sonata.' My friends

11
.eat spellbound, and when the last

,1, notes. died away, the excitement
on their tares! ' Who was your

RP teacher I ' ' How do you yet

that lovely singing tone l' " I

.-* erulve similar letters daily
from students of MY POSTAI,
LESSONS for the PIANO who
started, willialit blowing a note.

My r Clue is seklean less than 2,000
pupils. I .have taught over 77,500
and I CAN TEACH YOU.  Ordinary
musical notation only need (no freakish
methods), enabling you to read and
play at sight any standard musical
composition. Send p.c. for FREE
book and free advice. Hay Moderate,

Elementary or Beginner.
MIL H. BECKER

(Dept. 58)
69, Fleet St.,

E.C.4.

40f6
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KU- B NOCIILARS
Compact Binoculars. 7 ozs. Absolute
crystal clear lenses. Ideal holiday, sport-
ing events, -40/6. W.D. Model Full Size
Binoculars, in Case and Leather Slings,
£3 101-. Very special 6 lens Acromatic
Model, 65 19'6, complete in Case, etc.
All Post

TAR PAULI NS.TELESCOPES

TENTS MARQUEES. CAMPING

EQUIPMENT. Seat/I° for list
HEADQUARTER & GENERAL

SUPPLIES LTD.
Dept. P.E.), 196-200 Coldharbour Lane.
,olighborough Junction, London. S. E.5.

RATCHET & REVOLUTION

COUNTERS
Ask for

Leaflet No. 18,6
Speed up to
6,000 r.p.m.

B.& F. CARTER
& Co., Ltd., Bolton 5

"PIGMY"
GAUGE 00 " 6 to 12 volt Permanent
Magnet (Tunnel Type) Motors, fitted
with 30 to 1 worm gear, reversible,
3916. Permanent Magnets " 00." 7/6.
Armature 3 -pole stampings, lin. diem.,
2/6 per set. Worm Gears, 10-1, 5/9. 40-1,
5/9. 10-1 in case, 8/-. Ex -Govt. Motors,
A.C./D.C., 12/24 v., 31in. x 2110., 15/-.
Stamp Leaflet (write plainly). Satis-
faction guaranteed. E. M. Co., 120,

Torrington IA en tie, Coventry.

Electric Petrol Gauge, 11- post
paid. Bomb Computor, £1,
wood case 7I6, carr. 7I6.
Bombsight Head in steel case,

101-, carr. 51-.

BROWN, 102, Cleveland St.,
Doncaster

Electric bed warmer. Warms the whole bed
evenly, Safe, healthy, luxurious. 17,6 Inc
tax. " Reveille " Clock -Radio. " Wake the

Easy Way." £12/12/0, Plus tax.
Battery Charger, 2-12 volts 1 amp., with

ammeter, 37/-.
Valves. 807, 10/- : 12SJ7, 5/6 ; V960 rect.
(2,500 volts 60 mA.). 51-. Thermocouple

Meters. 350 mA.. 51-.
Thames Valley Products, 28, Camden

Avenue, Feltham.

NO MAN CAN KNOW TOO
MUCH OF HIS PRODUCT
For the close
scrutiny of
every conceiv-
able object,
metals, tools,fabrics,fibres,
minerals,
precious
stones, paint,
print, manu- 151tITISLI slams

scripts, biological and botanical
specimens, cutting edges, fractured
surfaces, raw materials, powders, granules,
and innumerable other purposes, the ULTRA
LENS is invaluable, and presents in many instances
hitherto unsuspected data which can be used to advantage.

FULL PARTICULARS ON REQUEST

TIIE ULTRA LENS COMPANY,
75, Finsbury Court, Finsbury Pavement, London, E.C.2.

The Ultra Lens is a revealing eye of six actual
diametrical magnifications, which brings

out points of strength or weakness, sand
enables the most minute measure-

ments to be gauged accurately.
Whether you are engaged,

in manufacturing, buy-
ing: or selling, it

is an ally of
real value,

No instru-
ment you can

buy will more
quickly justify

and pay for itself.

4ctu,

MODEL ENGINEERS
FOR THE TURNER :

Lathes, 3 and 41 S.S. Bench Millers. Drilling Machines.
Hand Bench Shaping Machines.

FOR THE WOODWORKER :
Wood Turning Lathes, 2.1" and sr centres. 4in. Planers. Saw
Benches. Sanders. Spindle Moulders.

Pedestal Jig and Fret Saws.

Perspex-All sizes and colours in stock.

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

The WINCH
Geared hand wheel, with positive drive to tin.
Flexible Steel Cable. Suitable for adapting to :
Wire Strainers, Light Winches, Clothes Line
Strainers, Street Lamp Winches, Children's Car
Steering Wheels, Boat Steering Wheels, Centre
Board Winches, SaN Winches, and many other
uses.
Inquiries welcomed from Manufacturers and
Wholesalers interested in large quantities.
Send 71- p.o. for sample, with wire.

JOHN DOWNTON & CO., 89, HIGH STREET, EPPING, ESSEX

*Multicraft CATALIN Material*
Rods, Cylinders, Sheets, Sections,
Kits for Book -ends, Tablelamps. etc.
The most versatile of all materials.
Beautiful colours, easily worked.
Sample Box 10/-. Parcels 25/- & 50/-.

Details, Stock List, Sample Bd.
Dept. PM, COULDEN &
17. The Mead, West Wickham,

Kent.

ZEOLITE
WATER SOFTENER REFILLS
Refills for water softeners at reasonable
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. Particulars from
ROS WATER TREATMENT CO..

ROBOT WORKS,
F.R1111 ROAD,

LEICESTER.

ALUMINIUM ?
S.A.E. for LEAFLET.

No order is too small-so don't
be shy !

BULLANCO,
66, Queen's Road, S.E.I5.

(New X 1092)

" PERIMET " ELECTRODE SOL-
DERING and BRAZING TOOL.

Operates from 4 or 6 Volt Accumulator
or Transformer.

Price 15/-, post free.
MAINS TRANSFORMER. 3 Heats.

d.
HOLBOROW

dacr e
71, Weymouth

Bay Avenue, Weymouth.

BOOKS:
ABC's L.M.R.. W.R.. SA., each 2/-

L.M.R. & Sc.R. or W.R. & S.R. Shed

" How to Build Good 00 Loco." ... 5 6
Min. Building Construction " 8 6

" Rly. Modelling in Miniature " -. 10 6
Sample L.M.S. or G.W.R. Train Postcard

& List 7d.
USEFUL PARTS 00 0

Disc Wheels (Pr, on Axle) . 9d. 1/9.

Green Grass Paper, 22ln. x 1/6 1-6
M.E.C. Model Motors 4/8 v. D.C. - 15, -
Scale Station Figures . _ 5d. 710.

New Insulated Sleeper. Flexible Two Rail
or Three Rail Track. Brass Rail for Marklin
and similar 00 Systems. Per yard. Two
Rail. 13/lid; Three Rail, 7,4. Fishplates,

6d. dozen.
Postage extra. 00 " or " 0 " Parts List

3d. per post.
TYLDESLEY & HOI.BROOK (M.E.T.A.)
109, DEANSGATE, MANCHESTER. 3

GENUINE BARGAIN SALE
The wonderful new Collaro A.C. mixed
Auto changer in brown and chrom.
with super crystal pick-up. Our special
offer only £14, incl. tax, carr. paid.
Collaro A.C. 47 induction motors with
12in. t.t. var. speed. £5. Oollaro R.P.49,
complete A.C. Radiogram Unit with
latest magnetic pick-up and autostop
£511418. The N.R.S. 4 watt A.C. Audio
Amplifier, pick-up and tuner inputs,
volume. tone and neg. feedback controls
wired, tested, compl. valves. £51.9,6.
Complete Kit incl. valves, speaker and
attractive moulded bakelite cabinet to
build sensitive 3 valve plus rect. L. and
M. wave receiver for A.C. mains, 27:17,6.
Terms C.W.O. or C.O.D. P.M. Bargain
List 21r1.-N.R,S., 102. Parkhill Road,

London, N.W.3.

TECILNICAL TRAINING
The Institute of Practical Radio
Engineers have available Borne 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, N.8.

The Handyman's " Odds and Ends "
Mixture. Approx. 3 lb. assorted
screws, nuts, washers, and various
components in screw -cap glass jar.
From your regular supplier 616 per

jar, or 7/6 post free direct.

Precision B.A. Screws, Nuts,
Washers and Studdings, cat -threads.
Stamp for price list.

SPENCER COMPONENTS
22 Caroline Street,

Birmingham 3
B.A. Screw Specialists. CEN. 5-163

A UNIVERSAL SPINDLE
This useful item for the workshop
consists of a Sin. shaft 16in, long,
mounted on two sturdy bushed bear-
ings. A three -jawed drill -chuck is
fitted at one end.
Provision is also made at each end
of the shaft for emery wheels, saws
or Polishing mops, etc. L.H. and R.1-1.
locking nuts being included,
It Is driven- by a four -speed " V "-drive
pulley of 21.n., 3in.. 4in. and 5in. oia.
In addition there is a single 11in. dia.
-pulley for driving a smaller m,'c, etc.
The user will find plenty of work for
this robust machine, offered at the
reasonable price of .37/6, carriage paid.
(Accessories available, also instrument
wire, radio parts, etc. 21d. stamp for

lists.)
From MORTONS, 13, Camden Road,

Walthainstow, London, E.17.

MATRIC.
wHY 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 PA88-NO FEE "
terms. Write now for our valuable
"GUIDE TO MATRICULATION"
which explains the easiest and quickest
way to matriculate-FREE and
without obligation.

BRITISH TUTORIAL INSTITUTE
(Dept. 160), 356, Oxford Street,

LONDON, W.I.

'NO PASS -NO FEE'
ADANA PRINTING MACHINES

Print in the odd hours with an
Adana-still the most absorbing

of crafts. No.1 11/S
Machine £4.10.0.

No. 2 HIS Machine
£9 . 15 . 0. Will pay

for itself in a month or
two. Send for Illus-
trated folder to

Dept. P.M. 21.
Adana (Printing Machines). Ltd.

5/18. Church St., Twickenham, Mdx.

ELECTRIC
HAWAIIAN GUITAR!

One of the few musical instruments
which can be built successfully by the
home -constructor. Many first-class
guitars have been made from my cods-
plete data and drawings ; 7'6 post free.
C. W. CEADG (M.), 48, High Street,

Oakhnm, Rutland.

EBLE Y AIR PISTOLS
Marvellously
accurate for

No licence required to
purchase.

Senior Mark 1
Junior. Webley Air Rifle

Write for List. WESLEY & SCOTT LTD.,
106, Weaman Street. Birmingham, Eng.

INSULATED COPPER WIRE.
Enamel, silk or cotton covered, all
gauges 13 S.W.G. to 44 S.W.G. Leatheroid
Insulation, Empire cloth, armature

sleeving, commutators, etc.
SPECIAL OFFER.-A.C. Single
Phase Electric Motors. New. i h.p.
£5 10s. I h.p. £6 10s. I h.p. £7 12s.

Send S.A.E. for List.
L. C. NORTHALL, 16, Holly Road,

Quinton, Birmingham, 32.
RI
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One of the following Courses taken at home in your
spare time can definitely be the means of securing
substantial promotion in your present calling, or entry
into a more congenial career with better prospects.

ENGINEERING, 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-A.C.C.S.-
A.C.I.S.-Aircraft Apprentice.

MUNICIPAL SERVICE
School Attendance Officer-Handicraft Teacher-
Registrar-Housing Manager-Sanitary Inspector-
Weights and Measures Inspector-Inst. of Mun.
Engineers-A.R.I.C.S.-L.A.B.S.S.

THE BUILDING BOOM-
SECURE YOUR SHARE !

The Free Guide also gives particulars of our
extensive range of modern Building and Structural
Courses, Building Draughtsmanship, etc. The
great post-war Building programme offers un-
limited prospects to technically trained men.

_BECOME A DRAUGHTSMAN _
QUALIFY AT HOME
AND EARN BIG MONEY

Men and Youths urgently wanted for well paid
positions as Draughtsmen, Inspectors, etc., in
Aero, Jig and Tool, Press Tool, Electrical,
Mechanical and other Branches of Engineering.
Practical experience is unnecessary for those
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 : L.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

/11 Openings, prospects, salaries, etc., in Draughts-
manship, Inspection, and opportunities in all other
branches of Engineering and Building.

6 How to obtain money -making technical qualifications
through special RAPID FULLY -GUARANTEED
COURSES.

Write now for your
copy of this remarkable
publication.

A.M.I.P.E., A.M.I.Mech.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.

THE ACID TEST OF TUTORIAL EFFICIENCY
SUCCESS --OR NO FEE

FOUNDED 1885 - FOREMOST TODAY-OVER 100,000 SUCCESSES

We definitely guarantee that if you fail to pass the examination for
which you are preparing under our guidance, or if you are not
satisfied in every way with our tutorial service-then your Tuition
Fee will be returned in full and without question. This is surely
the acid test of tutorial efficiency.

If you have ambition you must investigate the Tutorial
and Employment services we are able to offer. Founded
in 1885, our success record is unapproachable.

Why not fill in and post the attached Coupon NOW for further
details and Free Authoritative Guide to openings in Engineering
and Building? This book contains a mine of valuable and exclusive
information and may well prove to be the turning point in your
career.

PROMPT TUTORIAL SERVICE GUARANTEED

FREE COUPON
/ To NATIONAL INSTITUTE OF ENGINEERING

(Dept. 29), 148, Holborn, London, E.C.1.
Please Forward your Free Guide to

NAME
ADDRESS

My general interest is in : (t) ENGINEERING (Place a cross against(2) AERO (3) RADIO (4) BUILDING the branches in which
(5) MUNICIPAL WORK you are interested.)

The subject or examination in which I am especially interested is

To be filled in where you already have a special preference.
(rd. stamp only required if unsealed envelope used.)


