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#6e4 FOR CONCENTRATED WORK LIGHT?

Down a Cattle ! Sal nearer Wilk" on -the job !

AN OPERATOR working under the best working
conditions does a better job. Give your operatives
ANGLEPOISE Lamps on their machines, it will
pay dividends in accuracy and output. This lamp
has everything -instant adjustability, throws a clear
concentrated beam right on the work, ' follows' the
job at a touch, takes and holds any required angle,
moves out of the way as required.

Every drawing office, workshop and machine
room should have its battery of ANGLEPOISE
Lamps-why not yours? Send today for our fully
descriptive Booklet P.M

Sole Makers: HERBERT TERRY & SONS LTD
REDDITal  WORCESTER  ENGLAND

THIS IS HOW ANGLEPOISE LIGHTS

UP THE JOB IN STRONG RELIEF-

SAVING EYESTRAIN AND FATIGUE

TE RRYANGILEPOISE
LAM

Pat. all countries

SOME
ALTERNATIVE

BASES FOR
ALL MODELS

HT8

11
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PLASTIC WOOD
It's the perfect material for filling cracks or knot holes
and for many otherwise difficult repair jobs, such as
mouldings, etc. Rawlplug Plastic Wood is applied like
putty. When dry you can plane, file, sandpaper, paint or
polish just like wood. It adheres firmly to any material,
and is waterproof and weatherproof.
Rawlplug Plastic Wood is an essential part of your
equipment for

Model -making Woodwork Home Repairs
Look for the name Rawlplug-your guarantee of finest
quality. Rawlplug Plastic Wood does not blister, crack
or decay.

In tubes Tins 2;3, 3/9 & 519

TRADE ENQUIRIES
INVITED

8415

THE RAWLPLUG COMPANY LTD

CROMWELL RD  LONDON  SW7

4t0111V11°

INSTRUMENTS
E SLIDE RULES

 For over 70 years Thornton's Drawing Instruments
have been used by the Engineers and the Surveyors
responsible for the world's most famous constructions.
The more important your work the greater the neces-
sity for Reliable and Accurate Drawing Instruments.
Insist on usi ngonly Thornton's for complete satisfaction.
Illustrated catalogue sent post free on request.

A. G Ti-fOR-NTON LTD
I.Plzu/itag .971,4&u.un.eat SpeceatAto

W T 44-E N fi A W , MANCHE/TER.
Tel: WYThenshawe 2277 (4 lines)

1suRNI.KIT
LUXURY SELF -BUILD FURNITURE

Dept. woo 29/31, Wright's Lane, Kensington, W.8

eachigarrueeezi hve
tivvw  AMAZING SELF -BUILD

FURNITUREPARTS
FIT
LIKE

Anyone can make it! Saves
Pounds! No skill, no special tools!

MAGIC Think of it! High-grade furniture
SEE NOW

I
EASY

-mainly in SOLID Oak, Walnut,
or Mahogany-for about half the

T I 5! cost of ordinary furniture! Our
free book tells you just how it's

done . . how to save pounds with wonderful
Furni-Kit. Absolutely no skill needed-just a screwdriver
and hammer and you . . . your wife . . . anyone . .can as-
semble it in no time. There's a whole range of lovely things
for your home-everything from a luxury Needlework
Cabinet on rubber-tyred wheels to a big Kitchen Cabinet.
The -prices will astonish you.

Send for fascinating FREE BOOK in colour
You owe it to yourself to read this rernark-

.

..

'
able book. Find out how you can save

r.:. pounds and pounds with Furni-Kit and

X
have furniture that is So much better. The
book is fully illustrated with real photos

I, ' andgives dimensions, details of easy terms
ns .EI -in fact, everything you'll want to know

about this thrilling new idea. Send for
your copy today-FREE.

YOU MUST READ THIS 1300111
Yei . . Please send me free book.

NAME
ADDRESS

MAINLY IN
SOLID OAK
WALNUT OR
MAHOGANY

Needlework
Cabinets

Kitchen
Cabinets

Tea Trolleys
Occasional

Tables
Bookcases
Bedside

Cabinets
Nursery

Furniture
Bathroom

Furniture
Etc. Etc.
SUPERB
QUALITY

(PM18)
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ALLMAINS THREE
Build yourself
a handy midget
A.C.;D.C. 3 -valve
mains receiver giv-
ing powerful
reception over long
and medium
waves. All com-
ponent parts, in-
cluding valves,
coil s, resistors,

etc., but not loudspeaker
and cabinet (available if

required) will
cost you only
1916 plus 1/6
post-data
available sep-

2/.., post free.arately

rhe
/41,574/31VS'-
Creeithezese 7Yeater,

4ft. long made from heavy gauge sheet
steel (galvanised). 1 kW. suitable A.C.
or D.C. Price £2. or with thermostat
63.15.0. Note : The thermostat mounts
separately and will control up to three
heater,

CRYSTAL SET
Two wave -band bakelite
case, germanium crystal
-gets " Home " and
"Light" anywhere with-
out batteries. 18/-.
Headphones. 15/6 pair.

CABINETS
THE BUREAU

Beautiful cabinet ele-
gantly veneered in
walnut and finely
polished. The control
board, revealed when
the front is dropped.
is left uncut to suit
your own equipment. Size approximately
30in. high, 32in. wide, and 16in. deep.
Price 16 guineas-Carriage 126.
THE CONTEMPORARY
Also in the modern
trend is this very
stylish G " Plan
console. Veneered in
oak with contrasting
mouldings - control
board again uncut-
size 30in. x 1511n.
Price 28.15.0, carriage,
etc., 126.

2 TORCHES 2/6
Hand Lamp - takes twin
cycle battery with switch
and removable coloured discs
for signalling. Round pocket
torch with magnifying lens.
2/6 the 2.

BE PREPARED
for a cold winter
by making our lowcost Electric
Blanket. 27 yards
of special heater
wire and blueprint,

only 16. Alternatively makeBlueprinta Bed
Warmer. Constructional data 1/6.

Complete kit
comprises 40 watt

control unit, starter lamp, lamp holders,
clips and wiring diagram. Price, less
tube. 22,8, plus 1/6 post. With tube, 30/-.
plus 3:6 carriage.

rigtriffg/Fg
er It is a hall light as well

as a double chime and
you can snake it in a
couple of evenings for
the total cost of only

sr:
1916 including instruc-
tions, post, etc., 2/-
-data available seli-

*rZ
arately price 2/-.

in. MICROMETER
Exceptional purchase enablesus to offer a lin. precision
micrometer at the very low
price of 10/-. A micrometer is
an essential part of an en-
gineer's equipment. You, no doubt.
will have found the need for one on
many occasions in the past for
measuring wire gauge, etc. If you
act quickly you can acquire one now
at the remarkably low price of 10:-,
post free.

NOW A.C./D.C.
We can now offer a kit
of parts suitable for
making a multi-
A.C. volts as well /,meter to measure
as D.C. volts, milli -
amps and ohms
Price for kit con-
taining all t h e
essential items in-
cluding moving -
coil meter, metal rectifier, resistors, range
selector, calibrated scale, etc. etc., is
3.4/6, plus 1/- post and packing. The D.C.
only version is 15/- plus Id. post and
packing.

MAKING A CONVECTOR
250 elements-ideal for use with home -
built convectors, towel rails, alrers, etc.
etc.-price only 2/6 each, post dud pack-
ing 6d.

INFRAY LAMP
Means real comfort in bed as
it emits Infra Red Rays which
warm and keep you
Economical.
 Costs only RI. per

healthy.

,P.hour (elec'y at Id. , A1-' ,.sper

unit).  Alm" ..'.- \ -1. .....):lutely safe, no health ,or fire risk.  Ideal
for many other uses Price 36/--over pet's basket, post & Packing 21,rearing pup. chicks.
over desk, work bench, etc.  All com-
plete and ready to work.

ELECTRIC
CLOTHES HORSE
Warms room as it dries
clothes. towels, etc.-
stove enamelled rails
-A.C. or D.C. 650
watts. Size aft. x 3ft.
x 5in. Made to sell at
12 gas.. fully guaran-
teed only 23.19.8.
carr. 7/6.

CLEVELAND CAR BATTERY CHARGER
gives 14 amps. charge- uses everlasting
metal rectifier and
robust double -wound
mains transformer-in
metal carrying case.
with leads and croc.
clips.

Price 6 volts 29/6.
6 or 12 volts 39/6.
Post 2/6

MAKE A RADIO
Using our parts
in one evening
you can make an
all mains 4 valve
radio with bake-

-lite case, then
you will be giv-
ing a £12 Present
which colts you
only 2545.0, or £2 deposit. (Carr. and
insurance 1/-.) Data book 1/8.

WELDING TRANSFORMER
Totally enclosed and
fitted High. Low and
Off Switch. Inter-
mittent output 4
volts 1.000 amp. con-
tinuous output 40
150 amp. Ideal
welding. pipe un-
freezing or as power
unit for spot welder.
Price 84.10.0, carr.
and pack. 716.

( eC

A WONDERFUL CHRISTMAS
PRESENT

Non -Mains
absolutely safe

Children of all ages
enjoy playing
records and will be
overjoyed to own the
fine portable illus-
trated alongside.
This uses the Gar-
rard spring motor
and a 2 -valve battery
amplifier. The case
is in two-tone imitation crocodileilizard
skin. Special price 29.17.8. carriage 7/6
extra.

ELECTRONIC PREC SION EQUIPMENT, Ltd.
Post Orders should be addressed to :
DEPT. I, RU SLIP, MIDDLESEX.

Personal shoppers, however, should call at any of our following branches:
42/46, WINDMILL HILL 29, STROUD GREEN 152/153, FLEET STREET

RUISLIP, MIDDX. ROAD, FINSBURY  LONDON, E.C.4.
PARK

Phone : Ruislip 5780 Phone : Archway 1049 Phone : Central 2833
and 241, KILBURN NIGH ROAD, KILBURN, LONDON, N.W.

,ti,40046/111ways specify

MULTICORE to be precise
ERSIN MULTICORE

Contains 5 cores of extra -active, non
corrosive Ersin Flux. Prevents oxidation
and cleans surface oxides.

SIZE ONE CARTON

4rasdrioectettifiassa7{,.or 5,.

BIB WIRE STRIPPER
AND CUTTER

 The 3 inl tool. For strip,
ping insulation without
nicking wire, cutting
without leaving rough

u
edges and split- fa
tingextrudedfiex.

Wherever precision soldering is essential,
manufacturers, engineers and handymen
rely on MtLfICORE. There's a MULTICORE

SOLDER just made for the job you have
in hand. Here are some of them.

ARAX MULTICORE

FOR METAL FABRICATION
(Not wire to tag joints)

Contains 2 cores of Arax Flux-a flux so
fast that even blued spring steel can be
soldered without pre -
cleaning.' Flux residue is
easily removed with water.

SIZE 8 CARTON

5, -

HANDYMAN'S CARTON

so Sufficient forOa. 200 average
joints.

MANUFACTURERS ARE INVITED

TO WRITE FOR DETAILS OF

BULK PACKS AT BULK PRICES

MULTICORE gfte gels"'
Melts with a Match! if.
A real tinilead solder

containing cores of Prom

Flux. Needs no soldering iron or extra flux. PER CARD

MULTICORE SOLDERS LTD.
MULTICORE WORKS, HEMEL HEMPSTEAD. I4ERTS (BOXMOOR 3636)

14064~
4W.:;141er

:i1411
%VS

GIVE YOURS A NEW
LEASE OF LIFE

These silent running " Sealed
Systems " will completely modernise
that Pre -War Refrigerator and are

Covered by 5 years FREE
REPLACEMENT GUARANTEE

by G.E.C.
SILENT. EFFICIENT. CHEAP.

NO MORE SERVICING
EXPENSES.

9 MODELS AVAILABLE, RANGING IN SIZE FROM
3 cu. ft. to 9 cu. ft.

Prices from £27/10/0 to £34/10/0.
Free Delivery in British Isles.

Send stamped addressed envelope for
SEALED SYSTEMS." Free Reduced Price Leaflet.

Latest completz general catalogue with many 'Hints Tips ' price 1/- post free.
(Refunded on first order.)

BRAID BROS.
for Home Refrigerator Construction.

50, 'Birchwood Ave., Hackbridge, Surrey Tel : Wallington 9309.
We do not wish to be associated with Scrapped Second-hand Ice-cream Components,
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ELECTRONIC IGNITION TESTER
Type VED, Patt. 563562 by English Electric.
In Original Wood Case. A Cathode Ray
tester for checking ignition of internal
combustion engine while engine is operat-
ing, will operate from 6, 12 or 24 volts D.C.
or 230 v. A.C.
Built into black crackle case with hinged
front and carrying handle, dim. 15in. x
8Iin. x 11.14n.
No leads or instruction book available.
Ask for £15 Carriage
A/11535 10/- extra
AIR POSITION IND. UNIT MK.I.

Ref. 6B/248
Contains : 4 Rev. Counters with re -set
knobs, each reading ' 0-9999 Revs., also
small Selsyn Motor, Dial Lamp 24 v. 6 w.
D.B.C. with holder. ON/OFF Toggle Switch.
Push Switch, plus a host of gears and worm
drivers. Unit mounted on Diecast
Aluminium Frame with metal casing.
Overall size : 121n. x Sin. x 6ln.
Ask for 22/6d. each Carriage
A/H913
PLOTTER FIELD MK. IV. Ref. OS.739A
A precision made Protractor Unit, first-
class condition. With 2 scales 0.18a deg..
moving crossarms, scaled 21-65 each 12iin.
long. Straight edge base scaled 0-3,500,
length 25in. filly extended. In soiled
leather case 16in. x 5iin. x 2in.
Ask for 9/11d. each pPaoigA//H864

FLU XMETER TYPE I WY0023
Designed to determine the polarity of
Magnets. Complete with probe, ranges
500/1,000 'gauss, 1,00012.000 gauss, 2,000/4.000
gauss. MIC Meter and instruction leaflet.
Less battery (1.5 v.) in wood case with lid
and handle. Dim.: 12fin. x 9in. x 6in.
A/HAsk361 for ' 55/- each Carriage

Paid.
ROTARY PUMP

24 volts, D.C., 2.5 amps. Ref. 5U/2492
lln. bore inlet, fin. bore outlet. 4/in. flange
for connecting to tank. Ideal for pumping
oil, petrol, water, etc. Diecast construction
with brass rotor blades. Dim.: 4fin. x 71n.
x 741n. Wgt. 5 lbs.
Ask for Post
AIH944 35/.. each Paid.

EX. U.S.N. TEST OSCILLATOR
TS-24/ARR2 .

Low/High frequency, battery powered for
TBX alignment, H.F. signal 245 me/s.
L.F. signal tunable 540 to 830 kc/s, with
valves, 2-955 acorn triodes and time switch
with calibrated dial. Unit dim.: 9$in. x
71in. Finish Black.
A/H
Ask364 for 27/6d. each3Carria

xtge/- era.
HAND -OPERATED WOBBLE PUMP,

R98, BC -I444
Reciprocating action provides a suction
and exhaust action to each stroke. Designed
to pump hydraulic oil to a maximum
reservoir pressure of 750 lbs. per square
inch. This pump is capable of drawing
water from approximately 5ft. below its
own level, and exhausting same to a height
of 4ff. above its own- level, at a rate of 60
strokes per quart. Inlet and outlet threaded
nozzles fitted at one end of the unit. Sus-
pension arms and rams fitted at the other
end.
Length of Pumping Handle. 27iin. Length
of pump overall, 8in. Height of pump
overall, 4in.
Ask for 12/6d. each

Post
Paid.A/H568

FUEL PUMP (STANDARD), TYPE
36B/82450. Part No. F866881

A Rotary Unit with two pump chambers,
each having 4 blades complete (less motor)
with inlet and outlet valves, gear wheel,
drive with fin. spindle. Dlecast aluminium
body, 6 hole mtg. at gear end. Overall
dim. : 6fin. x 4fin. x 41in. Wgt. 4 Fibs.
AA/ k922 for 16/6d. each 'aog.Ask

SUPPRESSOR UNIT 5C/870
Contains 4 H.F. chokes and 4 tubular con-
densers .01 mfd. 250 v. D.C., carrying 5 amps.
(2 sets on each lead), each choke and con-
denser separately screened in compart-
ments of aluminium alloy box, 4 iin. x 4in. x

four -hole fixing.
.,

Post216dAsk
A/H907 each 1/. extra.

PLEASE NOTE. -Carriage ' and Postal
Charges refer to the U.K. only. Overseas
freight, etc., extra.

Order direct from :_

CLYDESDALE SUPPLY
GLASGOW

BRIDGE STREET
CO. LTD. - C.5

Phone : South 2706/9

DIESEL

The
RIGHT SPIRIT

for 1955
Our many outstanding competition successes

during 1954 are due in no small measure to the use
of special purpose E.D. Fuel.

The British speed record of 113.3 m.p.h. was gained by the
E.D. 2.46 c.c " Racer '' Engine using E.D. "_Super Gin " Fuel.
E.D. " Radio -Queen " the first model 'plane to fly the Channel
was powered by E.D. 3.46 c.c. Hunter Engine operating on
E.D. Standard Fuel.

E.D. Diesel Fuel will extract the utmost power f rom your
model engines with a minimum risk of breakdown due to
impure spirit and faulty ignition.

Four Grades are obtainable
E.D." Standard " Fuel
E.D. " Competition " Fuel

E.D. " Ether " Fuel
E.D. " SUper Glo " Fuel

" -

All the above can be supplied by 'your
local dealer who will recommend the
best one for your particular purpose.

E.D.
2.46 c.c.
" RACER"

E.D.
3.46 c.c. " HUNTER

E. ELECTRONIC DEVELOPMENTS (SURREY) LTD
KINGSTON DEVELOPMENT ENOINEER5
4411 2.18.VILLIERS ROAD. KINGSTON -ON -THAMES, SURREY. ENGLAND.

1'

NEWNES GREAT NEW REFERENCE WORK

////

RADIO AND TELEVISION

ENGINEERS'

REFERENCE BOOK

45 SECTIONS CRAMMED WITH
FACTS, FIGURES AND DATA
Here is BIG news for Radio men -a
brand-new work for those engaged in the
installation and servicing of Radio and TV
equipment, and in design and manufacture.
There is a real need for this work, for it
brings together in 45 self-contained sec-
tions -all the practical data and theory,
the formulae and technical information
and latest practice you cannot readily ob-
tain elsewhere. For you -the technical man
and executive -to -be -it is indispensable !

Be one of the first to examine it without
cost or obligation. POSTTHE COUPON TO -DAY.

THE MOST UP-TO-DATE WORK
OF ITS KIND IN EXISTENCE !

Written by

36.specmusrs
RADIO AND TELEVISION ENGINEERS'

REFERENCE BOOK includes:-
Formula. Calculations. Electron optics. Studio
equipment. Transmitter power plant. Aerials.
Amateur radio equipment. Wave -guides. V.H.F.
Transmitter -receiver Equipment. Commercial
H -F links. Naiigation and Radar. Industrial TV.
Valves. Tubes. Transistors. Diodes. Interference.
Magnetic and Disc recording. Radio and TV
installation and servicing. Projection TV. Units
and symbols, etc., etc.

* * *
It is impossible to list above more than a very
small fraction of the contents of this important
new work -so we provide you with the
opportunity to examine it freely in your
own home, and without obligation. Seize
this opportunity by posting the coupon now.

OLLOY
NETT :

OVER

pages crammed with
information to meet your
everyday needs.

main sections, writ-
ten and compiled by leading
authorities.

diagrams, tables,
data, standard formula:,
calculations, measurements,
etc.

cross-referenced in-
dex entries enabling wanted
information to be found in
an instant,

To : George Newnes, Ltd., 66-69, Great Queen St., London, W.C.2.
Please send me Newnes RADIO AND TELEVISION -ENGIN-
EERS' REFERENCE BOOK. It is understood that I may return
the work within eight days. If I keep it I will send a first payment of
7s. 6d. eight, days after delivery, and 10s. Od. monthly thereafter,
until -the sum of £3 17s. 6d. has been paid.- Cash price within
eight days is* £3 12s, Od.

Name

Address

Occupation

Your Signature
(Or your Parent's Signature if under 21) RTRB 22

Place X where it applies

HouseOWNER

Householder

Living with Parents

-Lodging Address

www.americanradiohistory.com
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IT IS EASY TO MAKE THESE LUXURIOUS

ELECTRIC
BLANKETS
* NEW EXTENDED RANGE
DRAWINGS A N D
INSTRUCTIONS : for
Single Heat Blanket. 60in.
x 30in. Price, 1/6. Post
Free.
Or with 27 yds.
Heater Cable. Price,
20/-. Post Free.
DRAWINGS AND
INSTRUCTIONS
for Three Heat
Blanket. 60in. x
30in. Price, 2/,
Post Free.

Or with 2 x
27yds. Heater
Cable, 2 Temp.
set thermostats,

I 3 -Heat Switch,
18in. Triple, 23/
36 Flex, and 3 yds. twin 23/36
Flex. Price, 45/-. Post Free.

DRAWINGS AND INSTRUCTIONS : for Single
Heat Blanket. 60in. x 50in. Price, 1/6. Post Free.
Or with 30 yds. of Heater Cable. Price, 30/-. Post Free.
DRAWINGS AND INSTRUCTIONS : for Three Heat Blanket. 60in. x 50in. Price,
7/-. Post Free.
Or with 2 x 30 yds. Heater Cable. 2 Temp. set thermostats, 13 -Heat switch, I Sin. Triple
Flex and 3 yds. twin 23/36 Flex. Price, 55/-. Post Free.

DRAWINGS AND INSTRUCTIONS : for Single Heat Heating Pad. I6in. x I 2in.
Frice, 1/6. Post Free.
Or with 8 yds. of Heater Cable, 3 yds. twin 23/36 Flex, and ON/OFF switch, 2 Temp.
set thermostats. Price, 22/6. Post Free.

DRAWINGS AND INSTRUCTIONS : for Three Heat Heating Pad. I6in. x I2in.
Price, 2/-. Post Free.
Or with 2 x 8 yds. Heater Cable, 3 yds. twin 23/36 Flex, I 8in. triple 23/36 flexible and I 3 -Heat
switch. 2 Temp. set thermostats. Price : 27/6. Post free.

For personal use, or as a
much -valued gift, an electric
blanket, is the ideal thing,
and it's so much cheaper to
make one from the materials
we supply for it. When made.
Your blanket is equal in all
respects to those costing
many times more in the
shops. Current consumption
is negligible and the benefits
it gives are beyond measure.
Absolutely safe. Easy to
make. This blanket is a
boon to health and comfort.

*SUPPRESSIT*
(TELEVISION SUPPRESSOR KIT)
For the suppression of Domestic
Motor Driven Appliances. Comprises
two chokes, and two condensers
mounted on a card with wiring
instructions. Ideal for Vacuum
Cleaners, Hairdryers, Sewing Motors,
etc., up to I Amp. Price, 3/6. Post Free.

REPLACEMENT
ELEMENTS

FOR DOMESTIC ELECTRICAL APPLIANCES
We stock over 200 types of element replacements
for Fires, Irons, Kettles, Hairdryers, Toasters, and
Boiling Rings.

WE HAVE A REPUTATION FOR HIGH QUALITY THERMOSTATS AND LIST
SOME OF OUR STOCK ITEMS HERE :

THERMOSTAT. CS. Convector Thermo-
stat for Space Heaters and Low tempera-
ture Ovens. 15 amps., 250 volts A.C.
40/80 deg. F., 25/-, post 5d.

THERMOSTAT. MB. for control of
Electric Immersion Heaters up to 3 LW.
S0/190 deg. F. 15 amps., 250 volts A.C.
62/0/0, post 9d.

THERMOSTAT. PF. Room Thermo-
stat. 12 amps , 250 volts A.C. Sin. x
x 2in. A beautiful instrument. Temp.
ranges 30/90. 40/100, 40/80, 60/100 deg. F.
as required. 62/0/0, post 6d.

THERMOSTAT. BWI3. 3 amps. 250
volts A.C. For control of hot -plates, vul-
canisers, etc. 50-550 deg. F. 15/8, post Id.
We are only too glad to send illustrated
leaflets on any of these Thermostats if
you will send a S.A.E stating which model
interests you.

AMMETERS
Moving Iron. A.C./D.C. 0/5 amps., 1:in.
dial. Projection mounting. Price 18/...
Post IL, As above but 0/10 amps. Price
18/-. Post 1/,

GEZEENHOUSE
THERMOSTAT
Type ML. Constructed especi-
ally for the amateur gardener.
The scale plate is calibrated
" High -Medium -Low," and has
a temperature range of 40-90
deg. F. Current -carrying
capacity is 10 amps. 250 v. A.G.
Differential, 4 to 6 deg. F.

Dimensions : 4Iin. x 2in. x
Price 351-. Post 6d.

Model Pl, Miniature Thermo-
stat for control of domestic
Electric Irons and special
purpose machines where space
is limited. Capacity : 5 amps.
250 v. A.C. x sin. x I I/I6in.
Single screw fixing. Price 9/3.
Post 3d.

Model SN'40. I amp. 240 v.
A.C., 50-250 deg. F., 5/6.
Post 3d.

FIRE BARS
No. 41. Bowed. 3in. x 91in. 7/6 ea.
No. 42. Bowed. 3in. x 71in. 7/4 ea.
No. 43. Bowed, 31in. x 8lin. 7/6 ea.
No. 44. Bowed. 3(in. x 81in. 7/6 ea.
No. 45. Flat. 3in. x 91in. 7/6 ea.
No. 46. Flat. x Tin. 7/4 ea.
No. 47. Bowed. 3in. x 9lin. 9/. ea.
No. 41. Suitable for Sunbeam,

Revo, Belling, Dudley, Swan.
No. 42. Suitable for Small Revo

and various types.
No. 46. Suits Belling, Brightglow.
No. 47. Suitable for Creda.

SPIRALS
No. 70. Spiral, 1,500 W. 7/9 ea.
No. 70a. Spiral, 1,000 w. 2/2 ea.
No. 70b. Spiral. 750 w. 1/10 ea.
No. 70c. Spiral, 600 w. 1/5 ea.

No. 70d. Spiral. 500 w, I/4 ea.
No. 70e. Spiral, 200 w. 1/2 ea.
No. 70f. Spiral, 100 w. 1/I ea.

ANEROID

BAROMETER

AS SOLD FOR
5 Gins.

YOURS
FOR

5/ -
DEPOSIT

Balance by monthly
PaYments of

11/ -
or 55/- CASH.

A well -made and
accurate instru-
ment of handsome
appearance and
great sensitivity.
Offered at half theusual price.

CAR HEATER ELEMENT BRAND NEW
No. 87. 6in. x 1 fin., 6/3

a.e

and in perfect
order. Make splen-

200/250 v. 100 W. did Sifts.

THE TECHNICAL SERVICES CO.
SHRUBLAND WORKS BANSTEAD . SURREY.

IIMONEY BACK

GUARANTEE

I Yett: GRA 6677 I

ti

621 ROMFORD RD. LONDON, E.I2.

CW01

COD

T.V. TUBES. 3 MONTHS' GUARANTEE
MAZDA CRMITI-A-B, and a few other makes and types. Picture shown to callers,
no catch. Not ex-W.D. Carriage and Insurance, 15/6 extra.
SPECIAL OFFER of tubes with burns or cathode to heater shorts. 30/-, plus carr
AMPLIFIERS.-77/6, push-pull, 4 valve and rec. ; full tone range variable. Output
3-7-15 ohms ; matching. A.C. or Universal. Post 2/6.
AMPLIFIERS. -57/6. 4 watts, 3 valves. Switched tone range 3-5 ohms. Good
quality. A.C. or Universal. Post 2/6.
AMPLIFIERS. 7/6. Ex-W.D., as new, complete with drawings and suggested
uses (less valve). Post 1/6.

LADIES ONLY ! Treat the lady and yourself to a heated blanket for the home,
37/6 brings a complete heater kit that a lady can fit by herself unaided -with free
drawings.

FIRESIDE " RIPPINGILLS " HEATER. 77/6. For the home, works or office.
Although these are used ex-W.D. they have all been overhauled and work perfectly
(paraffin). Carriage 2/6.
BURGLAR ALARMS. -3/9. Brand new,
made by Truvox, in self-contained unit,
consists of bell and trip device mounted in
metal cover. Works off 41 volt battery. 11" T. V. TUBES £5Post 1/3. Battery for above, 1/6 incl. post.
New Ever Ready.
SPOTLIGHTS. -8/6. Butlers, new ex-W.D., 7/in. dia., 6lin. deep. Pre -focus
fitting. Post 1/6. Bulbs for these lamps : 6 volt, 36 or 48 watt, and 12 volt, 30, 36
or 48 watt. 4/6 each, post free.
H.T. BATTERIES. -I/9. All -dry L.T. I) volt. min. ; 40 volts. 60 volt + 11
volt All -dry at 3/9. 671 volt personal portable type at 3/9. 60 volt at 3/9. Post
on H.T. batteries 1/9 each.
V.H.F. RECEIVER. -6 valve, 17/6, ex-W.D., new condition : 6 -channel switching.
Receives T.V. sound, police, fire and amateurs. 30.5 to 40 me/s., I.F. 7 me/s. Post 2/6.
Drawings and conversion data for this 1124 set FREE with each set.
NICKEL CHROME WIRE, 2/6 each spool, in tins of .014 at 50 yds., and .032 at
25 yds. Post 6d.

VALVES from 1/9 each.

Catalogue for (21d.) STAMP ONLY, please.

cr. SPr;;WiNC ANDi 
2ETOUCHINC

Make spray painting a pleasure and obtain that professional
finish by using a B.E.N. Model IM Spray Gun.

The Model IM is a pressure feed internal atomising spray
guri designed to handle a wide variety of finishing materials
such as oil paints, cellulose and synthetics, distempers, plastic
emulsion paints and all kinds of insecticides and fungicides.

Requires only 2 cu. ft. of air per minute and can be used
with even the smallest compressor.

Send for Publication CB.109 giving full details.

C Se

St ENCIL,ING

MODEL IM SPRAY GUN
B. E. N. PATE NTS LTD. (11i.i.k.n.5 sr..., 4 w,d. Ltd.) P.O. Box Ca. 10. HIGH WYCOMBE. BUCKS
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LEARN THE

PRACTICAL WAY
Whether you areastudentfor an examination ;

starting a new hobby; intent upon a career in

industry or running your own business-
these practical courses are intended for YOU

and may be yours at a very moderate cost.

EASY TERMS FROM 15/- A MONTH
With these outfits, which you receive upon

enrolment, you are given instructions which

teach you in easy stages the basic principles

of the subject concerned. A tutor is available

to give individual help and guidance during

the Course. The specially prepared equipment

remains your property.

BEGINNERS RADIO OUTFITS-For
carrying out basic practical work in Radio and Electronics,
from first principles and leading to the design and building
of simple Receivers.

ALL.
EQUIPMENT
SUPPLIED

IMMEDIATELY
AND REMAINS

YOUR PROPERTY.

TELEVISION-With this equipment
you are instructed in the design, con-
struction, servicing and testing of a modern
high -quality Television Receiver.

OTHER COURSES WITH EQUIPMENT INCLUDE:

MECHANICS - ELECTRICITY
CHEMISTRY  PHOTOGRAPHY

CARPENTRY

ALSO DRAUGHTSMANSHIP  COMMERCIAL ART

AMATEUR S.W. RADIO  LANGUAGES  ETC.

ADVANCED RADIO OUTFITS
-With this equipment, you are instructed in
the design construction, testing and servicing of
complete modern T. R.F. Su perhet Radio Receivers.

POST THIS COUPON TODAY
Please send me your FREE book on Practical Courses,

Subject(s) of interest

To: E.M.I. INSTITUTES, Dept. 144x, 43 Grove Park Road,
Chiswick, London, W.4.

ADDRESS.

January, 1953 (We shall not worry you with personal visits)

E.M.I. INSTITUTES The only Postal College which is part of a world-wide Industrial Organisation

IC57
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HICHSTONE UTILITIES
Soldering
Irons. Ournoollmolow4Efia,..... new stream-
lined iron is
fitted with

a Pencil Bit. 200/250 v. 50 watts, 11/8,
post 6d. Standard Iron with adjustable
tit. 200/250 v., 60 watts. 13/6. post 6d. Heavy
Duty Iron, 150 watts. 18/6, Post84. All Partsreplaceable and fully guaranteed. Small
Soldering Irons, for use on gas, 1/4 post
4d. Resin -cored solder for easy soldering
ed. packets or large reels 5/-, post 9d.
Ex-R.A.F. 2 -valve (2 -volt) Microphone
Amplifiers as used in plane intercom.,
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 and fitting instructions, 20/-,
post 2/-. Useful wooden box with partitions
to hold amplifier, 2/- extra. Ditto, less
valves. 101-.
Sparking Plug Neon Testers, with vest-
pocket clip, 6/3, 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. Neon Indicator, complete
with condenser (pencil type), with vest-
pocket clip,st

5d.
indispensable for electricians,

po
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. Will

supply light in bedroom or larder, etc.
PRICE 9/-, Post 8d. Similar Transformer
but with output of 4, 8 or 12 volts, 12/8,
post 10d. Transformer with similar out-
put, but with fused secondary and earth
terminal, 18/-. Post 11-. BELLS for use with
either the above or batteries, 8/6, post 6d.
" Big Ben " Chimes. Housed in Cream
Plastic Case. Easily connected to give
Two -Note Chime from Front Door, and
Single Note from Rear. Operated from 6-9
volt Batteries or Transformer (shown
above). 21/2. post 1/-.
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 ? 12/6, post 8d.
Spare Permanent Detectors, 2/- each.
When ordered separately, 2/6. With clips
and screws, 2/10. post 3d. Headphones,
brand new, S. G. Brown, G.E.C.. etc.. 2.3/-,
and super -sensitive. 30/- a pair, post 1/-.
Headphones in Good Order, 6/-. Better
quality. 7,6 and 10/, Balanced armature
type (very sensitive). 13/6. All post 11-.
New Single Earpieces, 3/6. Balanced arma-
ture type, 4/6 (two of these will make an
intercom. set). Ex R.A.F. earpiece, 2/6,all post 4d. Headphones with mov-
ing coil mike, 15/-. Similar phones with
throat mikes. 12/6, post 1/-. Headphone
Cords, 1/3 a pair, post 3d. Replacement
Bands, 1/3. post 4d. Wire Bands, gd.
(All Headphones listed are suitable for
use with our Crystal Sets.)
Hand Microphones, with switch in handle
and lead, 5/6. Tammy, 7/-. Similar instru-
ment, moving coil, Sig. All post 1/-. Mask
type with switch, 3/6. post 4d. Mike
Buttons (carbon). 2/-. Moving Coll, 4/8 ;
Transformers, 5/-. All post 4d. each.
Black & Decker
lin. Drill (as illus-
trated), Universal
A.C. or D.C. motor.fully suppressedagainst interfer-
ence. 25.19.6, post 2/6. B. & D.
sin. Sander Polisher, as above,
but the addition of side handles
makes it an ideal tool for waxing and
polishing cars, furniture and floors, sand-
ing to remove paint or rust, etc., 28.7.6,
post 2/6, or complete with sander and
polishing kit, which includes fin. chuck
for drilling, lambswool bonnet and pads,
polishing and sanding discs. 29.17.6, post
2/6. B. & D. Lathe for use with either of
the above, 25.5.0, post 2/8. B. & D. Bench
Stand, for use with either drill or sander,
23.7.6, post 2/6.
Morse Keys. -Standard size keys wired to
work Buzzer or Lamp. 3/-, post 6d. Slight'
smaller keys. 216, post 4d. BU
3/9, or heavy duty, 4/6, post 5d.
Terminals, brass 2BA, mounted on strip,
Bd. pair. .0005 Airspaced Variable Con-
densers, 2;6, post 4d. .00003 twin gang with
trimmers, 2/6, post 4d. 24 volt, 15 m/m.,
M.E.S. Bulbs for model railways, etc.,
1/- each. 10/- doz., post 4d. Wander Plugs,
Brass, 1/6 doz.. post 4d. Fuses. -1 amp.,
1 lin., packet of 10, 2/6, post 3d. Also 150 mA.
and 2,50 mA., same price. Ex-G.P.O. Tele-
phone Twin Bells, with box. 5/-, Post 1/-.
Single Telephone Bell, 3/6, Post 6d.
Bargain Parcels, of really useful equip-
ment, containing Switches, Meters. Con-
densers, Resistances. Phones, etc., 10/-,
or double assortment, 17/6: treble 25/-.
All carriage 2/3. This country only.
Meters, 20 amp. Win. nali, 12/6. 15 v., 211n.
Mc.. 9/6 ; 150 v., 21n.. m/c.. 10/- : 3.5 amp.,
2in.. T.C., 6/- : 4 amp., 23112., T.C., in case
with switch. 9/8 ; 100 mA. 21n., na/c.. 7/6 :
Meter Units containing 2-500 microamp.
movements, 7/-, post If..
Money refunded if not completely satisfied.

HICHSTONE UTILITIES
58, New Wanstead, London, E.11

Letters only.
New Illustrated List sent on request with

11c1, stamp and S.A.E.

R414"133(Aei"ELECTRIC

TOOLS ON EASY TERMS
,

Sin. PORTABLE
SAW ATT. FOR 17SE CRAFTSMAN'S LATHE AND
WITH ;is. DRILL. lin, DRILL.
Build up your home workshop stage by stage
on easy terms. The lin. drill shown drills,
polishes, sands and grinds and can be used
with the vertical stand & lathe, besides other
attachments. Write for free full catalogue
and easy terms schedule.

CASH
PRICE
25.19.6
23. 7.6

£5. 5.0

lin. Drill ...
iin. Stand...
Craftsman's Lathe
Sin. Portable Saw

Att. .. 83.5.0Lathe Saw Table 82.15.0
fin. Drill ... £12. 7.6lin. Stand e.5.10.0
bin. Sander/

Polisher ... 28. 7.6
51n. Sander/

Polisher Kit ... 29.17.6
lin- Drill Kit ... £11.17.6
Disc Sanding

Table Att. ... 21.12.6 3/11 3/11
(fin. H.D. Saw ... £17. 5.0 42/2 42/2

When ordering please send Cash Price or
Deposit and state Mains Voltage. All items

are post free.

8 Mthly
Deposit of

14/8 14/8
12/3

/1012110

8/9
30/3
13/6

20/6

24/2
29/1

618/-9
30/3
13/6

20/8

24/2
29/1

THE "I & G"
UNIVERSAL SAW
Fits any electric hand
drill. Will Jig saw, Cross
cut, Rip Saw, Hack saw,
etc. Complete :/.1*/
vith attach -
meats and twoextra saw
blades. Send
for leaflet.

Cash Price NO
Vibration

-Light
-Robust

Post Free.
OR EASY TERMS if purchased
with any BLACK & DECKER
equipment, 6/- deposit and 8
monthly instalments of 6/-.

49/6

1" PRECISION
MICROMETER

THE AMAZING
"1 & G" LATERAL
SANDER -POLISHER!
The first lateral sander to be
produced in this country at such
low cost. Works on a vibratory
principle at approx.
12,000 strokes
per minute.
200/240v .
A.C. only.
Ideal for
sandingWood,
Plasticsand
burn-
ishingmetal.Polishing Cars,Furniture. Leather, 751_
Silver. etc. Complete
with flex, sandpaper Post Free.
and polishing cloth.

This precision instrument is offered at a fraction of the normal price
and is BRITISH MADE. Simple to operate, and essential to schools,
garages, students, the general handyman
and model makers. This Is what you Package andhave been waiting for at a price to suit

I OM Postage 6d,your pocket.

THE MAIL ORDER HOUSE FOR PROMPT ATTENTION

KINGSWOOD SUPPLIES (Dept.PM.5) 2. 3 & 4, SALE PLACE, LONDON.
W.2. Telephone PAD 8109

Ow.

r 79//
4 4
_te,,,ANNTIVII

" . '00

1.4.4ffl*
This HOPKINS ' MINI ' FLEXIBLE SHAFT
is the newest addition to our range and has
a 31:. shaft rotating on BALL RACES complete
with ;in. drill chuck, jin, shank on driving end
and amply guarded with substantial outer casing.
FULLY ADAPTABLE -can be fitted to Drilling
Machines, Electric Drill or any prime mover.
Special lengths quoted for.

L1 qu. wor PRICE.
,

Pt, _..r...P!* _AV'',
 LIGHTWEIGHT - ROBUST DESIGN
 USEFUL FOR HUNDREDS OF JOBS
* WILL LAST A LIFETIME
PRICE E3 3s. 9d. plus 2s. postage. Imme-
diate delivery. Cash with order to :
E. C. HOPKINS LTD. (DEPT : P.M.4)
Grosvenor St. West, BIRMINGHAM 16.

Est. 33 years. Trade enquiries invited.

-1 I

*IVO%
1\10

TirlifFrPtftfirr

MASON MASTER
ARE THE BEST YOU CAN BUY
AND TO BE ON THE SAFE SIDE USE

MASO-PLUGS FOR FIXING

JOHN M. PERKINS & SMITH, LTD., BRAUNSTON, Nr. RUGBY
Telephone : Braunstan 233. Telegram.: Drills, Brownian Rugby.

January, 1955

SPECIAL OFFERS
TERRY ANGLEPOISE LAMPS. -Com-
plete with flex and S.B.C. holder, shade,
etc. Will stay put in any position, wall or
machine fixing. 35/-. post 2/6.
TELEPHONE HAND SETS. -Brand new
with cord. 15/- each : post 1/6.
WALL TELEPHONES. -"Call and reply."
Perfectly made. robust and efficient. suit-
able for home or office. £5 per pair.
TELEPHONE EARPIECES. - Sound
powered, suitable as receiver or microphone.
These self -energised units will provide
perfect 2 -way communication without the
use of batteries. 6/- each. Post 6d.
LOW VOLTAGE CIRCUIT TESTER. -
A self contained unit for making a complete
and rapid check of the generator -battery
circuit of a vehicle. Battery voltage, re-
gulator and cut-out settings and generator
Performance can all be easily determined.
American made. Complete with instruction
book. 251101-, post 2/-.
BALL RACES. -No. EE2, lin. x lin., 3/-.
30/- doz., post free.
THRUST RACES. -13/161n. x Iln., also lin.
x lin., 1/6. 15/-doz. Post free.
SWITCHE.S.-A row of 5 in a flush mount-
ing bakelite moulding 5 ain. x 1 lin. x tin.
Ideal for model railways, etc., 5/6. post 9d.
P.M. SPEAKERS. -In cases, ideal for
extension speakers, Ellin.. 30/- ; Sin.. 17/6.
postage 2/-.
THERMOSTAT -For frost protection.
on at 34 deg. F., off at 49 deg. F., 14 amps,

,

at 2,50 volts adjustable, 4/8, Post
THERMOSTAT SWITCH. -Bimetal type
in sealed glass tube, 211n. a WIL 30 deg_
Cent. Ideal for. Aquariums. Wax and Oil
Baths, Gluepots, etc. Will control 1 amp.
at 240 v., 5/- each, post 6d.
THERMOSTAT.-Satchwell 12in. stem..
0/250 v. A.C.ID.C. 15 amps. A.C., .1 amp. D.C.
10 to 90 deg. Cent., 35/-, post 1/6.
24 -VOLT D.C. MOTORS with double
ended shaft 21n. x 3in., 8/6. postage V-.
KLAXON GEARED MOTORS No.
IK5SB3-W7. Torque lbs./in. 15. R.p.m.
175. Motor r.p.m. 1,400 at 230 v. A.C. Spilt
phase induction type, 210 each.
GEARED. MAINS MOTORS. -Universal
Series Type for 230 volt A.C./D.C. 100 r.p.m.
torque 7 lbs.iins. Klaxon No. EK3UB1-W3
complete with control box to enable speed
to be varied, 115/, complete.

ELECTRO MAGNETIC COUNTERS. -
Post Office type 11A, counting up to 9,999,
2 to 6 volts D.C., 3 ohm coil. 12/6 each, post
1/-. Many other types in stock. Lists sent
with order or send S.A.E.
MECHANICAL COUNTERS to 99,999
Only 7/8 each. Post 6d.
ROTARY CONVERTERS. -From 24 volt
D.C. to 230 volt A.C. 100 watts, 92/8 each ;
also available with 12 volt input, cge., 7/6,
AUTO CABLE for car wiring and all
electrical purposes, waterproof. Single.
4/- doz. yds., 20/- MO yds. Twin 3 core or
single heavy, 5/- doz. yds., 37/6 HO yds.
5 core 6/- doz. yds., 45:-100 yds.
VACUUM PUMPS or Rotary Blowers. -
Ex R.A.F. Brand new, 7 cu. ft. per min.
10 lbs. per sq. inch at 1,200 r.p.m. Ideal for a
brazing torch, etc. Size 6in. x 41n. x 4in.,
2 x iln. shaft, 22/6 each, post 2/-.
MASTER CONTACTOR. -A precision
made clock movement, contact making and
breaking twice per second, with regulator.
Brand new in soundproof oak case. Many
uses, blinking lights, etc. Only 12/6, post
2/-.
PORTABLE ELECTRIC BLOWER.-
This unit is a powerful 220 watts electric .
motor, operating on 220/230 volts. Enclosed
type with handle. 8ft. of metallic flexible
hose and nozzle is included, also 7 yds. C.T.S.

,flex for connection to the mains, 130/ -
complete. Carriage 7/6.
INSPECTION LAMP. -Complete with
Battery Case. Fits on forehead. Leaves
both hands free. 7/6. post 1/-. Takes a 1-3standard Ever Ready battery. No. 1215
2/9. post 6d.
MICROAMMETERS, 250 F.S.D. 30n.
FLUSH. MODEL S37.
Specially scaled for test meters. Knife
edge pointers, magnetic shield. Guaranteed,
Brand new. Not Govt. surplus. Offered
about half usual price. 551-, post free.
VOLTMETERS. -0-300 volt A.C. 50 cycles,
21in. flush moving coil, rectifier type, 30/ -
post 1/-. _VOLTMETERS for KC. Mains 50
reading 0 to 300 volt with clear bin, dial only
80/- worth double.
VOLTMETERS. -0-300 Flush D.C. moving
Coil, 10/6: 0-20. 2in. Flush Moving Coil. 7/6 ;
0-40 2in. Flush MC., 10/6. post 1/,
AMMETER.-21in. Flush 0-25 amps.
Moving Iron. D.C., 718. post 1/-.
MOVING COIL METER with 1 M/A move-
ment, 21in. flush, rectifier type, scaled.0/100
volts A.C. Resistance 100k. ohms. A very
useful basic meter, 30/, post free.
LISTS AVAILABLE. -Motors, Meters,
Telephone, Rectifiers, Relays, Potentio-
meters, Resistances. Send S.A.E.

WILCO ELECTRONICS
Dept. P.M.,

204, LOWER ADDISCOMBE ROAD,
CROYDON.
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Use the drill to drive the B & D lathe-there's
no end to the variety of useful and attractive
articles you can make.

With a new attachment, just out, you can
change the lathe into a sturdy saw bench.

thaffik
`DO IT YOURSELF'

92Atstz'ec#4--,
PORTABLE ELECTRIC TOOLS

L

This inexpensive stand makes awk-
ward grinding, buffing and wire -
brushing easy. And, of course, the
B &D drill cannot cause TV inter-
ference.

Home workshop projects are fun! Why not start now by
building an "Easi-Bild"* work bench? Full size patterns
show you how, while B & D tools do the hardest work.

He'll whistle while he works-with a power -packed B & D drill to
help him! It's the most versatile drill ever made . . . speeds through
hundreds of tasks in workshop and home. Add a sanding disc, and it
turns into a sander. Add a lambswool bonnet, and it becomes an
electric polisher! Put up wall fixtures; prepare wood, metal for paint-

ing; make furniture, toys, shelves, tables ...turn wood.
Any man's a handyman with the B & D r Drill.

*Send postcard for full facts about exciting new
"Easi-Bild" patterns. Also write Jr free 44 pp.
booklet, "Handy Tips for the Handyman", edited by
TV and radio Do -it- Yourself expert, W. P. Matthew.

BLACK & DECKER LTD  DEPT 32A HARMONDSWORTH  MIDDLESEX

THE REVOLUTIONARY FLOORING ! !

fRaluoilitx
POLYVINYL

I"YOU LAY IT YOURSELF"'

REDIMIX" POLYVINYL FLOORING
is a plastic which comes to you in a tin-ready for
laying. It is ideal for covering any kind of existing
surface-concrete, quarry, tiles, flagstones, compo-
sitions of all kinds, timber-in fact, any unsightly

and uncomfortable dusty floors.

AMAZING

OFFER

FREE
To introduce " REDIHIX," the new
wonderful Polyvinyl Plastic Flooring,
The Laymatt Flooring Company will
present FREE OF CHARGE ONE
EXTRA TIN FOR EVERY TIN ORDERED.
Write for free offer order form and brochure.

One tin of "REDIMIX" covers six square
yards at ...

Plastics Division : Desk 8P.M.
THE LAYMATT FLOORING COMPANY

36-40, Seabourne Road . Bournemouth . England
" TAKE A

PRIDE IN

YOUR NEW

HOME "

45'-

Handles with
many times the life of wood
and blades of Sheffield steel,

chromium -plated to prevent rust,
combine to make Screwmasters that

will last a lifetime. Fully insulated to 5,000 volts

Obtainable
from

Suppliers
everywhere

PLASTIC & AMBER HANDLED

Manufactured
by

J. STEAD & Co. Ltd.,
SHEFFIELD 2

di 40 40 40 40 06 4D 40 41 ID 6 40 40 40 40 40 6 40 411
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VALUABLE NEW HANDBOOK

FREEENGINEERS
Have you had your copy of "Engineering Opportunities"?
The new edition of " ENGINEERING OPPORTUNITIES "
is now available-without charge-to all who are anxious for
a worthwhile post in Engineering. Frank, informative and
completely up to date, the new " ENGINEERING OPPOR-
TUNITIES " should be in the hands of every person engaged

- in any branch of the Engineering industry, irrespective of age,
experience or training.

We definitely Guarantee
" NO PASS-NO FEE"

This remarkable book gives details of examinations and courses
in every branch of Engineering, Building, etc., outlines the
openings available and the essential requirements to quick
promotion and describes the advantages of our Special Appoint-
ments Department.

WHICH OF THESE IS
YOUR PET SUBJECT ?
MECHANICAL

ENGINEERING
Gen. Mech. Eng.-Main-
tenance - Draughtsman-
ship-Heavy Diesel-Die
& Press Tool Work-Weld-
ing-Production Eng.-
jig & Tool Design-Sheet
Metal Work-Works Man-
agement - Mining - Re-
frigeration-Metallurgy.

AUTOMOBILE
ENGINEERING

Gen. Automobile Eng.-
Motor Maintenance &
Repairs - High Speed
Diesel-Garage Mngrnent.

ELECTRICAL
ENGINEERING

Gen. Elec. Eng.-Elemen-
tary & Advanced Elec.
Technology - Installations
Draughtsmanship-Supply
-Maintenance - Design
-Electrical Traction -
Mining Electrical Eng.-
Power Station Equipment,
etc.

CIVIL
ENGINEERING

Gen. Civil Eng.-Sanitary
Eng.-Structural Eng.-
Read Eng. - Reinforced
Concrete-Geology.

RADIO
ENGINEERING

Gen. Radio Eng.-Radio
Servicing, Maintenance &
Repairs-Sound Film Pro-
jection - Telegraphy -
Telephony - Television
C. & G. Telecommunica-
tions.

BUILDING
Gen. Building-Heating &
Ventilation -Architectural
Draughtsmanship - Sur-
veying - Clerk of Works
- Carpentry and joinery
-Quantities - Valuations

WE HAVE A WIDE RANGE OF AERONAUTICAL COURSES AND
COURSES IN FORESTRY, TIMBER TECHNOLOGY, PLASTICS,

G.P.O. ENG., TEXTILE TECHNOLOGY, ETC., ETC.
One of these qualifications would increase your earning power

WHICH ONE?
A.M.I.Mech.E., A.M.I.C.E., A.M.I.P.E., B.Sc., A.M.Brit.I.R.E.,
A.F.R.Ae.S., A.M.I.M.I., L.I.O.B., A.R.I.B.A., A.M.I.H. & V.E.,
M.R.San.I., F.R.I.C.S., A.M.I.E.D., CITY & GUILDS,
COMMON PRELIM., GEN. CERT. OF EDUCATION, ETC.

THE BRITISH INSTITUTE OF
ENGINEERING TECHNOLOGY

410A, COLLEGE HOUSE,

29-31, WRIGHT'S LANE,

KENSINGTON, W.8.

Phone : WEStern 9861

WHAT THIS BOOK TELLS YOU

rHOW o get a better paid, more
interesting job.

HOW to qualify for rapid pro-
motion.

vir HOW to put some valuable
letters after your name and
become a " key -man " . . .

quickly and easily.

HOW to benefit from our free
Advisory and Appointments Depts.

* WHERE today's real opportunities
are . . . and HOW you con take
advantage of the chances you
are now missing.

lir HOW, irrespective of your age,
"` education or experience, YOU

can succeed in any branch of
Engineering that appeals to you.
144 PAGES OF EXPERT

CAREER -GUIDANCE

You are bound to benefit from
reading "ENGINEERING OPPOR-
TUNITIES," and if you are earning
less than £15 a week you should send
for your copy of this enlightening
book now-FREE and without obli-
gation.

POST NOW !
TO : B.I.E.T. 410A, COLLEGE

HOUSE, 29-31, WRIGHT'S LANE,

KENSINGTON, W.B.

Please send me FREE and without
obligation, a copy of " ENGINEERING
OPPORTUNITIES." I am interested in
(state subject, exam., or career)
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Under -water Swimming
FIRST popularised during the war,

when Frogmen were able to
steal under water up to the hull

of an enemy ship and blow it up, under-
water swimming is now practised in
almost every country in the world. The
growing interest in this country and
particularly among readers of this journal
is responsible for the appearance in this
issue of constructional details for under-
water swimming apparatus. It may be
practised by swimmers of only average
ability, and it opens up a new world to
those interested in aquatic life.

It is true that in this country it may
only be practised for about a third of
the year, but the numbers taking up the
new sport have increased almost daily,
and sub -aqua clubs have been formed to
encourage the sport and for an inter-
change of experiences among those of
kindred interests. As far as I am aware
this journal is the first in this country
to publish constructional details of an
aqualung. The contributor responsible
for the design has had long experience
of the sport, which opens up great
possibilities for marine study.

The Development of Technical
Education

THE Chancellor of the Exchequer,
speaking at the 292nd Anniversary

Dinner of the Royal Society in London,
said that massive plans for the develop-
ment of technological education are in
hand. That is all to the good, but I
should have been more impressed had he
also announced similar plans for a
revival in the love of craftsmanship which
was existing up to the beginning of the
present century and which made this
country a leading industrial power.
Indeed, we trained the craftsmen for the
World and now we are short of them. I
have long held the view that the stress
today is too much on technical education
and too little on the manual crafts ;
factories are top heavy with those who
have obtained their B.Sc. degrees, but
who could not operate a simple machine.
In fact technical education, in my view,
is proceeding on the wrong lines. It
trains the brain only and not the hands.
I am fortified in this view by the opinion

FAIR COMMENT
By

The Editor

of some leading British industrialists,
a few of whom admit that there is room
for the science graduate in industry. A
larger number shake their heads at them.

Before the war the country spent
about £3,000,500 on civil research as
against L201/1. today. The Imperial
College in London is to be developed
and ,there are " huge projects " of
development proceeding in Manchester,
Glasgow, Leeds and Birmingham. There
is no shortage of technicians, but there
is a shortage of skilled craftsmen, and I
suggest that it is time the Government
gave a lead in this direction. The City
and Guilds of London Institute does a
great deal, but it needs more funds and
greater encouragement.

Canada's Flying Saucer Project

THE Canadian Minister of Trade,
Commerce and Defence recently

stated that Canada worked for 12 months
on a flying saucer project. They took
it beyond the drawing -board stage, but
although nearly £34m. was spent on
development and experimental work it
never left the ground and it never
reached a stage ready for a test flight. He
doubts whether any country in the world
has a flying saucer, and so do I.

The Canadian saucer was oval shaped.
Since publication of various articles on
the subject in this journal I have received

SUBSCRIPTION RATES
including postage for one year

Inland - - - - I4s. per annum.
Abroad - - - - I4s. 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.

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

these are therefore expressly forbidden.

many letters from reliable witnesses who
have seen weird objects. One of my
contributors, Mr. C. J. Williamson, of
Srtslloway, Shetland, sends me a report
of what he and his wife observed in the
sky over Scalloway in the spring of
1942. " We were up on the hill over-
looking sea level, when a bright object
seemed to drop earthwards towards the
houses of the town. When it appeared
inevitable that it would strike earth it
swerved and, mark, without a pause,'
went off at right angles to its path of
descent. It vanished out over the sea in
a matter of a few seconds. In fact, the
whole apparition held the view for only
a matter of perhaps four or five seconds.

" My first impression was that I was
observing the descent of a meteorite
in daylight, but the complete right angle
turn at the end rules such a phenomenon
out. My wife's impressions were similar
to my own. The strange object was very
bright and reflected the brilliant sun-
shine with the same degree of reflectivity
as one gets from sunshine on the chro-
mium fittings of a motor car. As you will
understand, it was entirely impossible
to attribute a shape to the object owing
to this dazzle which made it just a blob
of flashing brilliancy.

" I should like to report another
incident. In 1933 there fell a fireball of
exceptional brilliancy over the Shetlands.
It lit up Shetland, Orkney, Caithness
and even the Faroe Islands and Western
Norway. A Mr. King who was then
working with the B.A.A. and myself
gathered full reports of its passage, speed
and end point.

" I noted, in an odd sort of way, that
this apparition fell on the night that the
planet Mars passed closest to the earth.
The date was March 5th, if I remember
correctly. I did not attach any significance
to this happening, but merely noted it.

" At the date of the next Martian
opposition a flaming ball fell again on
the night of nearest approach and again
at the next opposition if my memory
does not fail me.

" I wrote an account of the falling
meteorites at Martian opposition time
and deposited it with the Union Bank of
Scotland, Ltd., Lerwick, Shetland, where
it lies safely even now."-F. J. C.
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IN making any enlarger, getting an abso-
lutely even flood of light over the
negative is of paramount importance.

A condenser gives an even flood at once,
but to be fully satisfactory this must be con-
siderably larger than the negative in question
and can become a very bulky and expensive
item.

The enlarger described here, however,
needs no condenser or ground glass diffuser,
and solves at once the problem of even
lighting over a good area. The principle used
is reflection.

The general idea of a reflecting enlarger is
shown in Fig. I. The lamp -house (A) con-
tains two equal powered bulbs which throw
their light on to the plain white surface (B).
In front of this and shielded from direct rays
from the lamps is the negative (C), which is
thus illuminated solely by reflected light from
the surface (B). Beyond the negative comes
the lens (D) and further out still the usual
easel (E).

A reflecting enlarger is particularly simple
and inexpensive to construct, especially as
one's own camera can be made to supply
the enlarging lens. A loose lens, however,
can be incorporated.

Construction
Start with the lamphouse. This is a box

12in. x 6in. x 71in., as Fig. 2, made up of
two sides nin. x 7in., two end -pieces 7in. x
5 Ain., and base and top 6in. For the
sides, base and top fin. wood is used, but
gin. for the ends. The sides overlap the ends
and the base and top overlap the sides and
ends. Several small diameter screws are put
in at each place of joining. For the moment
the top is left off.

Lamphouse A Negative C

Lamp

Reflecting
area E3

Cardette Camera

; LJL

A Method of Construction Which Dispenses with
the Use of Condensers By H. A. ROBINSON

At the mid -front, and at a
level equal to that of your
camera lens when standing

open, take out the aperture (a) equal in
size to the negative from which enlarge-
ments will normally be made, i.e., tin.

4,1"

2fin. x 21in., etc.
2.1in. x 3fin., and other

Lens 0

Easel E

Fig. I. Plan and side elevations, showing general
principle of the reflecting enlarger.

6

Fig. 2.-
Constructional
details of the

lamphouse.

P4 -

Fig. 3.-Plan of
the lamphouse.

Cut it vertically for
rectangular shapes.
Now obtain a strip

of white cardette,
2ft. 6in. long and
7in. wide, also two
strips of stiffish card,
7in. x fin. Make a
1,in. lip on each of
these latter by scoring
and bending over one
of the longer sides.
Glue these strips as (f)
on each side of the
opening inside box,
see Fig. 3. The
strips have to make
" wings " set at about
15 deg., and they are
fixed at this by gluing
in two spacers cut
and bent as (g), one
at the top and the
other at the bottom.
These are also of
card.

The strip of
cardette is now
sprung into position

as (e), its outer ends being fastened to
the outer edges of the (f) pieces by several
ordinary two -pronged paper fasteners. Locked
together thus, cardette and strips sit very
firmly in the box, the area of cardette right
in front of the aperture lying flat against
the back.

Making the Lid
At positions shown in Fig. 4, bore two

holes of just sufficient size to take the tops of
the kind of lamp -holder that finishes in a
lin. constant -diameter cylinder. The tighter
the tops are in the holes the better. Wire the
holders in parallel and insert them in position
as in Fig. 4 (E). The holders with their
bulbs (too watt pearl) can be adjusted a
little by pushing up and down, which is handy
to get maximum brilliancy. When the correct
position is found the holders are locked
by winding insulating tape round where the
holder tops and wires enter the wood. If in
the correct position the holder rings are tight
up to the lid so much the better.

Finally, put a torpedo switch in the flex
at some suitable point and an adapter to go
in a light socket at the farther end.

If all has gone well the lamps will drop
nicely into the bays made by the reflector

Fig. 4.-Details of the underside of the lid
and the lamps.

1/2

Fig. 5.-The guides for the negative carrier.
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card, and screws into the end pieces secure
the lid in position. No light must escape
forward and if the top seam is doubtful a
strip of velvet should be glued along the
under side of the lid, }in. from the edge as
in Fig. 4 (F). This will give all the baffling
necessary.

Before finally fitting the lid, there is a little
more to do to the box, for guides set either
side of the opening (a) are needed to take the
negative carrier. They are made up of two
strips of 3fin. wood as in Fig. 5, the one }in.
thick and the other fin., their widths being

and fin. respectively. Three screws each
holds them to the box front. A single strip
(d), not lipped, goes horizontaly at the
bottom. For 21in. x 3fin. film the guides
are set 3/in. apart.

The Negative Carrier
Fig. 6 shows the sandwich that holds the

negative without glass. It is two rectangles
of x / loin. card, 31in. x 6in. (again for 21in. x
3fin. films) with a Sin. x tin. opening taken
out near the bottom of each. The cards are
held together by a hinge of thin cloth (silk
would do) fastened on the inside, as (m).

Two pieces of paper (k) are glued by their

Fig. 7.-The shield for the camera.

ends across the lower corners of the opening
to give two small pockets into which the points
of the film are pushed to prevent slipping
while the carrier is being inserted. Lastly,
put the strips of wood (o) along the top of
one half of the carrier which is to help easy
inserting and pulling out. Fasten with
several short pins and glue.

Required now is the shield (u) Fig. 7,
which just fits over your own particular
camera when standing, as close round the
top and sides as possible.

This is the part of the design which allows
a photographer to use his own instrument,

Hinge
m

and as size has to be
to suit the special
conditions no abso-
lute dimensions can
be given. The shield,
however, is bent from
a single length of
fairly stiff card of
about 1/ min. or fin.
thickness-its lower
edge being fastened
by several short
screws to a }in. strip
(p), and the top back
edge cut away to take
the negative sand-
wich. The }in. strip
is I2in. long and wide
enough to just fit
between the sides
of the shield.

on an easel set in front is obtained by sliding
the whole instrument in and out a little.
After focusing, the light is switched off and
the exposure made, when the sensitive paper
is in position, by switching on the light again
for the requisite number of seconds.

Should your camera not be a type that can
be readily used, then a loose lens can be
used, by still building the projecting cover
as 7, and then making a second cover as (y)
Fig. 8. This has no base or back and just fits
over the first, the lens (level with the negative)
being put through an aperture in front and
held there by its flange, or screwed in.

The cover is made of a tin. top and front
with thinner sides, all held together by lines
of sprigs. Its lower edges slide on a wider
version of (p), the first shield (u) now being
secured to separate rectangle (w), which is
then fastened to the longer piece below.

This " chocolate box lid arrangement is
quite efficient, letting no light forward and
being quite a good substitute for bellows.

Fig. 6.-Details of the An easel for the printing paper can be
negative carrier. made with a whole plate printing frame secured

-rn\
Front cover y
having no back

or base%

Fig. 8.-An arrangement

The lamp -house is screwed on to the
other end of (p), two pieces (t) then being
fastened at the ends of the box, of the same
height as (p) to give steadiness.

The seam between the card and box front
is completed with wide tape glued into
position and blackened, which prevents light
leakage, and holds the card shield firmly.
The tape is shown in Fig. 8.

Using the Enlarger
The camera is set in the covered way with

its back off and lens open at " time." Focus

W p -here made (wider
which does .nor require the use of a camera.

upright to a base by an angle iron, and with
its back made into one piece by a cross strip,
and hinged at the bottom so that it falls
outward as one unit.

A final point. It has been said that no stray
light must escape forwards towards the easel
with its sensitive paper. Have a good look
from the front and see if any does appear
to escape round your camera. If it does
put a sheet of card over the front of the shield
as a baffle with an opening for the lens taken
out of it. With the " chocolate box " method
no stray light can possibly make its way to
the easel.

A Fine Model
THE two photographs

below help to show
the remarkable degree of
accuracy which can be
attained in architectural
modelling. The model
of the old Market House
at Thaxted is used as a
book -end and was made
some years ago. It is
made up of over 300
separate pieces of timber,
while the white panels
are actually solid plaster ;
the roof and chimney are
protected by a cement
compound. The model-
ler was Mr. C. Marsh,
df Bolton, Lancs, and it
took a year to build.

Mr. Marsh's model. The old. Market House at Thaxted, Essex.

www.americanradiohistory.com



150 NEWNES PRACTICAL MECHANICS January, 1955

An Agitator for the Gas Wash oiler
A Useful Device for Construction by the Home Handyman

THE unit described below was made up
during the war when electric washing
machines and the like were unobtain-

able. Though somewhat crude in construction,
it proved quite effective and considerably
reduced the manual work involved during
the weekly wash. Whilst readers will probably
be able to suggest many refinements, the
description given is of the unit as it was
actually made.

The unit, as shown in Fig. t, consists
simply of a wooden cover, which fits in place
of the normal hinged lid of the boiler, on the
underside of which is a wooden paddle
operated by means of the handle on the top
side. The sectional view shown in Fig. 2
will make the construction quite clear.

The Cover
This is constructed, as shown in Fig. 3,

from well -seasoned beech, planed on both
sides to approximately sin. thick. The cover
itself is shaped to fit into the shallow recess
on the boiler top normally occupied by the

Cover

Paddle

Handle set at
right angles to
paddle

Fig. I.-General arrangement of unit.

Spindle

Brass washer

Bearing assembly

anez.. pi&iiiiiiiiiiiii

RIM

Handle

Cover

illRi

,..4111111M

'101111.

Paddle

Fig. 2.-Section through spindle assembly.

By L. S. JORDAN

4 44"
4'

41

le die.

Fig. 3.-The cover.

Std }"B.S.P M.S. flange "bore

111111111i1

Brass' bush screwed
into flange

Fig. 4.-Bearing
assembly.

-<-/1" <
to"

11111111111

lc dia. It --

> < 21" >

edia cog a -
Screw ends

nuts
}

and washers

Fig. 5.-The spindle.

hinged lid. The cross -batten on the underside
of the cover is made a good fit in the boiler
top so that the unit remains firm whilst in
use.

Through the lid, at a point coinciding with
the centre of the boiler, a hole is required,
i Ain. diameter, to suit the bearing bush.

The Bearing Assembly
This is constructed from a standard in.

B.S.P. mild steel flange drilled for four
countersunk screws, into which is screwed
the brassbearing bush, as shown in Fig. 4,
the bush being bored so as to be an easy
running fit on the spindle.

The spindle is made from a piece of tin.
diameter stainless steel bar, fitted where
shown in Fig. 5 with brass nuts and washers.
Each end is to be screwed -gin. B.S.W. for
approximately in.

The Handle
Shape this from a piece of a in. mild steel

plate and weld on a boss. The wooden handle
is nothing more or less than an ordinary
file handle drilled right through and counter -
bored at the top for the fixing screw. Details
are shown in Fig. 6.

The Paddle
As shown in Fig. 7, this is cut and shaped

from a piece of well -seasoned beech, I lin.
thick, with the central hole a tight fit on the
spindle. After shaping, the paddle requires
careful finishing with glasspaper to remove all
rough edges.

Assembly
After all parts have been carefully checked

over and the rough edges removed, they
should be assembled as shown in Figs. t and 2,
the bearing assembly being secured to the
cover with four countersunk brass screws.
Having set the handle at right angles to the
paddle, these must then be securely tightened
up.

It is advisable to put the unit into use,
first, when boiling overalls or the like, in
order to boil out any juices, etc., from the
wooden parts. After allowing to dry
thoroughly, the whole unit, with the exception
of the paddle, can be given two coats of a
heatproof and waterproof paint in order to
give it a more presentable appearance.

In use it will be found that the best results
are obtained when the handle is moved
backwards and forwards through approxi-
mately 120 deg.

L

4.
160re

6"

/6

Wood handle
free to rotate

i La

Fig. 6.-The handle.

thole

/4
4

Fig. 7.-The paddle.

1"
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MATHEMATICS
By F. J. CAMM

4th Edition

8/6, by post 9/-
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THIS timer will principally appeal to
other wireless -photographic enthusiasts
and is designed to eliminate the drudge

of hand switching the enlarger every time an
exposure is to be made. To use, one simply
dials the time required and presses the re -set
button. The light will then automatically
go out at the end of the chosen interval. To
focus the negative a by-pass switch is provided
which allows the light to be on as long as
required ; this feature is also useful when
composing the scene in the masking frame.

The principle is that of charging up a
capacitor through a resistor. Referring to

Ve

-Ve

Bias

+ Ve

Bias

Fig. i.-The principle
of charging up a
capacitor through a

resistor.

Grid

Fig. 2.-How the bias
is derived from a

potentiometer.

Fig. 1, a negative voltage is applied to R.C.
The voltage across C will exponentially rise
in a time dependent upon the time constant
of C.R. As the voltage across C rises, in a
negative sense, the grid of the triode will
follow it and thus the anode current will be
continually falling. If a sensitive relay is
inserted in the anode circuit, then at some
definite time after the bias has been applied

An Instrument

the current through
the relay will fall
sufficiently to de -
energise it.

A separate bias
supply is not neces-
sary, as it is derived
from a potentiometer
across the H.T.
supply. Fig. 2 illus-
trates the principle.
Resistors RI and R2
are placed across the
H.T. source. Now B
is negative with
respect to A, the
anode point. B is
taken to the cathode.
C is also negative
with respect to B, so

To en arger

that if it is taken to the grid the
desired result has been achieved,
that is making the grid negative
to the cathode.

Fig. 3 shows the final evolved
circuit. All valves are miniature
BAG types, the EF9I being
strapped as a triode, but normal -

0

for the Wireless -photographic Enthusiast
By B. LUMB

Fig. 5.-Underside of sub -chassis.

0 230 V 50,.

Fig. 4.-Top view of sub -chassis.

sized types may he
used if desired. Again
a valve rectifier has
been used in the
original model, but a
metal rectifier may be
substituted. T h e
stabiliser V2 has been
added to counteract
the effect of varying
mains voltages, but if
the reader is for-
tunate enough to have

unvaryingsupply,

then
mains

then it, and
its associated limiting
resistor (R2), may he
omitted.

Fig. 3.-The final complete
The relay used has

three pairs of con-
tacts, one heavy dutycircuit.

Fig. 6.-A general view of the underside of the cover.
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make, one normal make and one break.
When the push button S3 is pressed, H.T.
negative is applied to the cathode of V3 and
the relay will be energised. Heavy duty con-
tact A/1 completes the circuit to the enlarger,
A/2 is a self -holding contact so that it is un-
necessary to keep S3 depressed and A/3
removes the short across C2. When the cycle
is complete and the relay breaks, then A/3 will
short circuit C2 and so completely discharge it
ready for the next operation. The author was

LIST OF COMPONENTS

Sr
S2
S3
Tx
Rr
R2
R3
R4
R5
RL
Cr
C2
Na
V r
V2
V3

    

S.P.S.T.
D.P.S.T.
Push-button
6 volt I amp.
470 Id2 a watt)
to k.52 (a watt)
too kA (I watt)
4.7 kp (I watt)
3 MO variable
42,0009 coil (2 make, I break)
0.25 mfd., goo v. working
25 mfd., 25 V. working
G.E.C. (M.B.C. fitting)
EY9r Mullard
SM95 Cossor
EF9r Mullard

fortunate enough to have in his possession a
surplus relay, reference toF0/12o5, having a
coil resistance of 42,000 ohms ; however,

any coil down to about 2,000 ohms should
prove satisfactory in operation.

CI is a reservoir capacitor and although it
has a low value it is sufficient to give the
necessary H.T. level to operate the stab-
iliser.

'The miniature neon forms a useful check
when calibrating as well as indicating when
the timer is in operation, and bromide paper
is insensitive to its light. The whole unit
was built into a compact box and the wording
added using transfers.

The range using the constants given is
0-20 seconds, which is ample with the
enlarging lens used. It may be extended
if desired by adding resistors in series with
R5 via a suitable switch, the value of the
resistors being of the order of megohms.
A higher resistance potentiometer could be
used, but the scale in uld become too cramped
at the lower end. A note of warning here :
the time constant of R5, C2 may not be used
to calculate accurately the timing of the circuit
as the value of the bias used, and the break
current of the relay contribute towards the
final timing. However, once fixed, the timing
is perfectly constant.

In conclusion the unit has been in operation

Fig. 7.-The front panel.

for six months and has given completely
trouble -free service.

An All -British
THE Dayton Albatross is being made by

the Dayton Cycle Company, Ltd., of
Park Royal, London, and is to com-

pete with the foreign scooters which have
remained unchallenged
on the British market
for four years.

The Albatross was
firstsconceived by Day-
ton's joint managing
director, Mr. Frederick
Duiman. The pro-
totype was successfully
tested at Goodwood
in May and the first
production machine
was completed last
October.

Unlike other scoot-
ers on world-wide sale,
the new British Alba-
tross is big and fast. It has a pressed steel
body with rubber -treaded running boards, and
large leg -shields.

Although ideal as a runabout, it is designed
from the start -as a comfortable long-distance,
two -seat tourer with a high cruising speed.
It is powered by a 225 c.c. Villiers two-stroke
engine and it is claimed that it can cruise all
day at 55 to 6o m.p.h. The top speed is over
65 m.p.h. and the petrol consumption more
than 8o m.p.g.

An unladen weight of 28o lb. gives a power
to weight ratio of 1.2 lb. per c.c. The engine
is cooled by air ducts.

Among the luxuries of the Albatross is a
car -type facia panel complete with 70 m.p.h.
speedometer, ammeter, key -operated ignition
switch, separate lighting switch and a choke -
control knob. In front of the panel is a big,
7in. Miller headlamp.

Aircraft -type 6in. Alfin brake drums are
fitted to a motor scooter for the first time
and another unusual feature is the luxurious
suspension system ; then are Earles-type
forks in the front and swinging arms at the
rear.

Large wheels contribute to the Albatross's
unusually comfortable ride ; split rims and
pull-out wheel spindles enable wheels and
tyres to be quickly removed from the machine
and also from each other.

The Albatross uses the latest British equip-
ment and is one of the simplest machines to

The Dayton Albatross.

Motor Scooter

drive and maintain. Even greasing is unneces-
sary because bonded -rubber bearings are
used throughout the frame assembly.

Deliveries to distributors will begin in a
few weeks and the price of the Albatross,
which has nearly twice the speed and power
and most of the " extras " of its Italian and
German competitors is £152 5s. od. Purchase
tax brings this up to £182 14s. od., on the
home market. Windscreens and luggage grids
are available as extras.

The following is a brief specification :-
Engine :

Villiers Mk. iH 225 c.c., single -cylinder
two-stroke. Bore : 63 m.m. ; Stroke : 72
M.M. ; Carburetter : Villiers type S.25 ;
Lubrication : Petrol mixture.
Gearbox :

Villiers four -speed positive -stop, in unit
with engine ; Primary transmission to four -
plate clutch by pre -stretched endless chain
running in oil bath chaincase ; Gear selection :

by rocking pedal on right-hand side ; Overall
gear ratios : 4.7, 6.2, 8.93 and 14.38 to 1.
Frame and Forks :

Single -tube spine construction frame,
approximately S-shaped to provide underslung
cradle for engine ; four engine -mounting
points ; swinging -arm -ear suspension ;
Earles-type front fork two telescopic
suspension units (combined hydraulic damper
and helical spring) at front and rear.
Wheels :

Pressed -steel with split rims, equipped with
4.00 by 12 Dunlop tyres alloy hubs ; pull-
out spindle for quick wheel detachment.
Brakes :

Internal expanding ; 6in. Wellworthy Alfin
(light alloy bonded to steel liner), finned
drums front and rear.
Electrical System:

Ignition, flywheel magneto. A.G. current
from magneto is passed through selenium -
type rectifier to convert to D.C. current for
charging six -volt battery ; 7in. Miller head-
lamp ; Miller combined stop and tail lamp
electric horn.
Equipment :

Saddle : sponge rubber, leather -covered
dual seat. Tank : two gallons, filler beneath
saddle. 7o m.p.h. speedometer ; ammeter ;
key -operated ignition switch separate from
lighting switches ; panel choke control and
conventional motor cycle handlebar controls.
Finish :

Two-colour enamel-dark blue and pastel
blue -grey ; dark green and stone.
Dimensions :

Overall length : 76in. ; whtelbase : 52in. ;
ground clearance : 6in. ; saddle height : 29in. ;
weight : 28o lb. ; power to weight ratio : 1.2
lb. per c.c.

Any further information may be obtained
from the manufacturers-the Dayton Cycle
Co., Ltd., Park Royal Road, London, N.W. to.

THE JANUARY
PRACTICAL MOTORIST AND MOTOR CYCLIST

-NOW ON SALE, PRICE 1/ -
Principal Contents : Window Winder Repairs ; King -pin Renewal ; A Simple Screen
Demister ; Home-made Battery Chargers ; Propeller Shafts and Universal Couplings ;
Disabled Drivers ; Overhauling the Austin to Gearbox; Keys and Splines ; Renovating the
Car Interior ; Motor Cycle Overhaul ; Our Experts Advise and many other valuable articles.
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THE modern match angler is usually
keen to have tackle which is best
suited to his task, and among his tackle

should be found a special lightweight rod
with a sensitive action in the tip.

The design requirements usually call for a
rod with a total weight of a few ounces, rigid
for most of its length, with a fast -striking
action in the tip. These requirements gener-
ally necessitate a considerable amount of work

Woodplug Durelumin collar

A Series of Articles Describing the Construction of Various

Types of Fishing Rods and Reels

5.-A Competition Rod By C. W. TAYLOR, M.I.E.T.

suitable for butt and middle joints of long and
light rods. It can be obtained from rod -
material suppliers.

Tonkin bamboo is a tougher, heavier
material and is useful for rod joints in smaller
sizes.

The built cane top is made by the process
described in the first article of this series in
the September, 1954, issue. The flat to be
planed on the former tapers from i / i 6in. wide
to 7/64in. in a length of 32in.

The Joint Ferrules
In order to keep the weight down, many

Whipping

Sheet cork W000'plug

1/4

W000'plug/ These lengths ere whipped
with fine silk Woodp/ugs

Fig. 1.-The three joints showing the unshaped cork handle and the top and middle joint's

on the part of the rod builder, and in order to
obtain rigidity plus lightness thin -walled
timber of comparatively large size is used for
both butt and middle joints.

In some expensive rods the correct wall
thickness is obtained by boring out the joint
timber, and as previously explained, a good
deal of work is involved.

The following article deals with a I2ft.
three -joint rod and entails, perhaps, the least
amount of work for this type of rod.

The Rod Timber
Butt joint : kin. diameter Spanish reed,

48in. long.
Middle joint : two pieces of timber spliced

together : one piece Spanish reed sin.
diameter, 4oin. long ; one piece Tonkin
bamboo, 9/16in. diameter, loin. long.

Top joint : two pieces of timber spliced
together : one piece Tonkin bamboo tin.
diameter, t6in. long ; one piece built cane
tapering 3/32in. to 3/16in. wide across the
hexagon flats, 32in. long.

Spanish reed is a thin -walled fragile ma-
terial, very light in weight, and is eminently

competition rods are not fitted with metal
joint ferrules. Such rods have the ends of the
joints carefully whipped to prevent splitting
of the bamboo, and a simple timber to timber
joint is used. Light metal joint ferrules can,
however, be made using duraltunin tubes.
The two ferrules of each complete joint should
be turned to an accurate push -fit, and the ends
which go on the bamboo or reed should be
turned to about .ozoin.
wall thickness for about
a fin. length (see Fig.
2). This reduced por-
tion is later whipped
tightly to the rod
timber.

The Handle Fittings
A set of fittings are

required for the cork
handle ; these consist of a collar, winch rings,
butt cap and rubber button, and were shown
in previous articles. The fittings for this rod
handle should be in duralumin, and these can
be bought at many tackle shops. Those readers
who have a lathe will be able to turn their

fittings, but it should be remembered that the
winch rings are a sliding fit on the cork handle
and it will, therefore, be necessary to obtain
first a good idea of the diameter of the finished
cork handle.

The Line Rings
On all good rods the line rings or runners

should be the type that stand away from the
joint ; earlier types are now obSolete. The tip
ring and the butt ring should be lined with
agate or substitute, or porcelain. It is advis-
able to fit a large butt ring about fin. or Ain.
diameter bore for use with a fixed spool reel.
The tip ring should be as light as possible and
may be either a swan neck or Hopton ring.
The line rings are shown in Fig. 3:

The Butt Joint
Both ends of the 48in. length of Spanish

reed_ are temporarily whipped with thread for
about and two plugs of light wood
(obechi or hard balsa are ideal) tin. long are
turned or filed to a snug fit in the ends of the
reed. The plugs are then glued in the ends of
the reed. Casco " cold -water glue is used
throughout this work.

The 22in. cork handle is made partly with
short lengths of cork bored kin. diameter and
partly with 1/ i6in. sheet cork. Both may be
obtained from rod -material suppliers. This
method of making the handle is adopted
because, owing to the fact that the butt reed
diameter is kin., a handle made entirely of short
lengths of cork would be too thick and clumsy.

A pencil mark is made zzin. from the
bottom end of the reed and the temporary

This is made an
accurate push fit in A

11 -

These portions are whipped
to the joint timber

Wood plugs should be merle to
exclude grit from the joint ferrules

Four fine sew cuts

Fig. 2.-Details of the joint ferrules.

whipping is removed when the glue on the
plug has set. The first 6in. of the handle is
then built by glueing in position on the reed
some of the short lengths of cork. These
should be about I lin. outside diameter and
din. long. Thus about to corks will be

About -020
we// thickness

A competition rod of the author's own make.
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required for this portion and about seven
corks for the other end of the handle.

The piece of sheet cork should be tzin. long
and this must be carefully cut to width so that
when wrapped round the reed the longitudinal
edges butt closely together and are practically
invisible.

The reed is then coated with glue, the cork
is wrapped round and bound tightly to the
reed with a binding of din. wide tape.

The winch rings will slide along the sheet
cork portion of the handle, and when the
glue has set and the tape binding has been
removed, the winch rings should be fitted,
followed by the remaining seven corks for
the lower end of the handle.

The corks at both ends of the handle are
next shaped with a file and sandpaper to
receive the collar and butt cap, and these
two fittings can next be glued in position.

If the duralumin ferrule has been specially
b9red to suit the end of the reed, everything
is straightforward. In the case of other joint
ferrules or tubes, one must be chosen which
is slightly larger than the reed, since the
latter must not, in any circumstances, be

Tip ring
(agate lined) intermediate

ring Butt ring
(agate lined)

Fig. 3.-The line rings.

reduced in diameter. A slightly larger ferrule
is made to fit by putting on the reed a whip-
ping of thread or silk of a suitable gauge.
The whipping is soaked in Casco glue and
this is allowed to set hard. This procedure
is used where necessary on all the joints.

Having fitted the ferrule, the reduced
portion is tightly whipped down with thread.

The Middle Joint
The piece of 2in. diameter Spanish reed is

considered first. A temporary whipping is
put on each end of the reed for about 3in.,
and a 2in. long wood plug is made as before

-to fit snugly in the end which will join the
butt ferrule. The plug is glued in position.

We can now consider the short piece of 9/ t 6in.
diameter Tonkin bamboo. The larger end of this
piece is to fit into the end of the Spanish

NEWNES PRACTICAL MECHANICS

reed for a length of tin. and is built up, if
necessary, to the bore diameter of the reed
by a suitable whipping soaked in glue. - The
other end of the Tonkin bamboo is next
temporarily whipped and into the bore is
glued a 2in. long hardwood plug. None of
the wooden plugs mentioned up to this point

Loose end
under and

is pulled
cut off

Fig. 4.-The method of whipping.
should fit so tight as to cause splitting of the
reed or bamboo.

When the glue has set the joint ferrules
may be fitted in the manner previously
described, using, if necessary, a suitable
whipping soaked in Casco glue to build up
the diameter to suit the ferrules. The timber
must not be reduced to suit a smaller size
ferrule !

January, 1955

good fit in the bamboo. The two pieces are
then glued together.

When the glue has set the temporary
whipping is removed ; the bamboo is neatly
tapered down to the built cane, and a perman-
ent silk whipping zin. long is put over the
splice.

The duralumin ferrule is next fitted and
tightly whipped to the bamboo.

Whipping the Timber and Rings
Spanish reed should be whipped at close

intervals (about every inch) for strength, and
for this work and for whipping the rings to
the rod, a fine grade silk or " Sylko " should
be used. The method of whipping is shown
in Fig. 4, and was also shown in previous
articles. Each whipping should be " fixed "
and made smooth by applying clear cellulose
varnish or French polish, and with the finger
pressed on the whipping the rod joint is
rotated. This sticks down the fine hairs which
would otherwise spoil the appearance of the
whipping when the final coats of varnish are
applied.

Fig. 5.-The appearance of the finished rod, showing the ring spacing.

Having fitted the ferrules at both ends of
the joint, the reduced portions should be
tightly whipped down with thread.

The temporary whipping at the splice
should be removed when the glue has set,
and the end of the reed is filed off to a neat
taper, as shown in Fig. r. A permanent
whipping of fine silk is then put over the
splice.

The Top Joint
The two pieces of timber are spliced

together in a similar manner to the middle
joint. Both ends of the piece of Tonkin
bamboo are temporarily whipped and the
slightly larger end, which receives the ferrule,
is plugged with a hardwood dowel zin. long.

The larger end of the built cane can, if
necessary, be whipped as before to ensure a

It is suggested that nine rings are used for
the rod, five on the top joint, three on the
middle joint, and one on the butt joint. The
spacing is indicated in Fig. 5.

Finishing the Rod
The rod should be finished by applying

two or three coats of copal varnish. To obtain
a good finish on the rod, dust must be avoided,
and the use of a closedtoom which is not often
used is an advantage. A large empty cup-
board in which the varnished joints can be
stood up, will also prevent dust settling and
spoiling the appearance.

The brushes used for varnishing the rod
should always be washed clean and dried
before applying the varnish since brushes
are one of the many sources of dust.

New Automatic Steering Device
SOMETHING entirely new in automatic

steering devices has been introduced by
The Marconi International Marine Communi-
cation Co., Ltd. It is a compact, simple but
highly -efficient " electronic helmsman,"
designed particularly for small craft such as
yachts, drifters and trawlers, although larger
vessels with powered steering can also make
use of it. It does not depend on a gyro-
compass installation for control, but merely
on a small magnetic and high -frequency
electronic assembly powered by a 12 volt or
24 volt battery or from tto volt D.C. mains.
Once the ship is set on her course the device
may be switched on and will then hold her
" as she goes," firmly correcting any tendency
to yaw, whatever the cause.

Electronic Light
GENERAL SARNOFF, chairman of the

board of the Radio Corporation of
America, said recently that the discovery
of electronic amplification and conversion
of light will enrich life for all. A first benefit

from this research will be bigger and brighter
television pictures in the home. The TV
tube of today will eventually be eliminated
and will be displaced by a thin, flat screen
like a picture on a wall, or perhaps a portable
easel -like frame to stand on the living -room
table.

The pictures would be controlled from a
little television box no bigger than a jewel case
or a cigar box, no cabinet being required.
The television box will contain all the controls
-tuning, volume, light, station selector-and
a knob will enable the image to be made
larger or smaller, and in black -and -white or
in colour to suit the eye and mood.

Electronic light will also provide substitutes
for present types of light used for illumination
and the electronic light amplifier may be
expected to lead to devices which will make
vision possible in darkness. These will add
greatly to the safety of our transportation.

The perils of night driving, too, are likely
to be reduced.

G.E.C. Magnetic Sorting Bridge
THIS instrument enables non-destructive

tests to be carried out on ferrous
samples and is particularly suitable for use in
the aircraft and automobile industries as
well as in other branches of engineering.

The sample under test and a known
standard component are both subjected to a
varying magnetising force, and the instrument
is arranged so that any difference between the
resulting hysteresis effects obtained from the
two samples is displayed on a cathode ray
tube. Since the hysteresis effect is linked
directly with the chemical composition, hard-
ness and other characteristics of a ferrous
sample, this procedure enables ferrous metal
parts to be tested rapidly and completely

' against a known standard.

The Fairey Delta 2 which is to investigate the characteristics of flight and control at transonic
and supersonic speeds in level flight. It is powered by a Polls -Royce Avon. turbo jet engine.
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SHOWCASES for

TOP

SIDE AND END

SIDE

END

Fig. r (Above and
Left).-A very small

TOP, SIDES AND showcase.
ENDS BEVELLED.

THERE can be no questioning the fact
that all models worthy of the name
should be protected equally from dust,

damp and from unauthorised and meddle-
some fingers. At the same time, whilst they
are so protected they need to be properly
displayed, so that from the miniature the
original prototype can be visualised and, in
the model itself, the workmanship be seen
and admired. The only way in which all
these ends can be achieved is, of course,
by putting models under glass cases. Now
the term " glass case covers a multiplicity
of sizes, of designs and of worthiness. The
sizes can vary between a few inches in
length to many feet. In design it can take
the most simple form from the putting
together of five small pieces of glass by the
passe-partout method to high-class cases in
figured woods and plate glass which in them-
selves are attractive pieces of furniture, and
this leads us to the matter of worthiness.
The case can be severely plain but must be
well made and finished, of good materials
and be perfectly polished ; not necessarily
brilliant polish, for fine effects can be got by
matt or semi -matt finish.

The relative sizes of cases to those of
the models which are to go in them is a
matter of importance. No hard and fast
rules can be laid down because so much
depends upon the subject of the model,
especially upon the shape of it, but what-
ever is represented the case must not fit it too
closely, nor must there be too great a space
around ; if there is a discrepancy either way
it will appear that the case was originally
made for some other object. The only
example which the writer can think of in
which the limits of size in the case are
fully utilised for the model is that of the
relief map, town -planning schemes, and cer-
tain other architectural models.

rr-

MODELS
Their Construction and Finishing, with a

Note on the Choice of Wood
By E, W. TWINING

For Ship
Models

In the case of
ship models of
the waterline variety
these are ,!often put
upon crinkled glass
or other surface,
representing t h e
sea, which is not
taken to be a part
of the model

1502. SHEET
GLASS.

Fig. 2.-Section of a larger case.

so much as forming a realistic base on
which to place the vessel. It is the overall
length and beam of the ship alone which is
the factor for deciding the size of the show-
case. Of course, if two or more ships are
on the same sea, one perhaps in advance of
the other, or others, and all obviously steam-
ing, as indicated by bow waves and wakes,
then the whole assembly can be treated
differently and the sea becomes a part of the
subject. Where the model is a single unit,
in which the length greatly exceeds the
width, as in a single ship, a locomotive with
its tender or a road vehicle, then the length
of the showcase may exceed that of the model
by not less than one -fifth of the length of the
model. Thus in the matter of a locomotive:
if the length of the model over the buffers is,
we will suppose, 4ft. 2in., the case should
measure, inside, not less than 6oin. which is
Sin. clearance at each end. The same prin-
ciple applies to the width, though here the
clearance may, with certain classes of models,
be slightly increased. In the matter of
height, if there are slender parts upstanding,
as, for instance, the masts of steamship
models and the jib of a crane, these parts
may very nearly touch the top of the case.
In sailing ships and barques, especially if
the sails are set, the top clearance should be

greater and be nearly equal to the ends. It
is the general mass of the model which
should be considered in determining the size
and proportions of the case.

Construction
Now we will deal with construction of

cases, small, medium-sized and large. The
latter are intended to cover cases not larger
than, say, 6ft. in length. The writer has, in
the past, had to design and often construct
in his works cases far in excess of this
measurement ; but these were chiefly for
architectural models, cities, docks, etc., which
fall outside the scope of the average model
maker whose requirements are never likely
to exceed a size of 6ft.

Commencing with the smallest size, Fig. a
shows a case measuring about 6in. by 2111.
by 21in. high. It can be made from i5 oz.
sheet glass, but it is better if the thin glass
from old photographic negatives are used
from which the film of emulsion has been
stripped. The cutting can be readily done
with a wheel glass -cutter using a wooden
straight -edge as a guide. The top should
overlap the sides and the sides overlap the
ends. The five pieces are stuck together
with paper. Now passe-partout paper can

Fig. 3.-Showing one end of a table -case from
3ft. to 4ft. 6in. long.
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be used, but the writer has found that the
rolls of brown " gumstrip," which can be
bought at stationers' shops, have a better
adhesive on them.

Passe-partout appears to be coated with
gum and is inclined to curl up and leave the
glass after a time, whilst the " gumstrip,"
despite its name, has a thick coating of glue
upon it and never comes away from the
glass.

If the glasses are put together just as they
are cut, with square edges, the overlap of
the paper on the sides from the top glass
and from the sides over the ends has to be
twice the depth, thus cutting off some of
the view of the model and giving the case
a heavily -framed appearance. The best thing
to do is to bevel the glasses as shown on
the right of Fig. r and so mitre them all
round, leaving only the bottom edges. This
bevelling can be readily done on a sheet of
medium emery cloth stuck down on a flat
board. Holding each glass at 45 deg. angle
work it edge or end -wise, using a little tur-
pentine as a grinding flux. There is no need
to polish the bevelled edges though they can
be finished on a fine sheet of emery if
thought fit. Note that the bottom edges of
the sides and ends will be left square, and
it will make a good job to lightly grind
them square. It will be seen that the effect
of this bevelling will be to make all the
binding strips of paper the same width all
round, as shown in section on the right and
in the general view of the showcase.

The drawing shows the wooden bottom, A,

PLAN BEFORE
PUTTING ON THE
TOP FRAME

SECTIONAL PLAN
THROUGH CORNER
UPRIGHTS

stuck on the glass with
Seccotine and the Bristol
board over this blackened
with waterproof Indian ink,
shellac varnished.

For the outside visible
edge of the base a polished
black picture moulding was
used, the mitred corners
being made at 90 deg. to the
normal for a picture frame,
so that the rebate which
would take the usual picture
glass receives the upright
sides and ends of the show-
case.

Cases on Legs
Whilst most cases of less

than 3ft. long are made
without legs to stand on an
ordinary table or sideboard,
there are some which be-
cause they have to go into
exhibitions, or for other
reasons, have to be made
self-contained and have their
own legs to stand on the
floor. A modern design for
such a case is illustrated in
Fig. 3, whilst Fig. 4 shows
details of the construction of
the glazed cover, which, in
sizes up to about 3ft. by 2ft.
by r8in. high, can be built
as one unit ; that is to say,

! ELEVATION OF A

!

CORNER UPRIGHT
SHOWING DOVETAIL

i i FOR TOP FRAME

EXTERNAL PLAN
OF TOP

of the case. If a waterline ship is to go into
the case a piece of obscured glass, known as
"Pattern G," will be used for the water, and
the wood strip " B " in Fig. r will have to
extend right across. The writer has a number
of such small cases as this, each with a loco-
motive in it to a scale of one -tenth of an
inch to one foot. A Great Western Railway
" Castle " class has a case 68in, long, a
G.W.R. broad gauge engine's case is 6in.
long, whilst in another, Win. long, is a
4-10-4 locomotive. This last has, in addition
to the paper, an angle bent from Bristol board
with mitred corners, all glued on to the paper.
All of the cases are finished in black " egg-
shell " glass lacquer, but if the appearance
of wood is preferred by the reader the " gum -
strip " may be painted with water colour or
with waterproof brown ink and then coated
with shellac varnish, the wooden base if of
walnut or mahogany being polished a
natural colour.

Fig. 2 is a section of a larger case, the
glass cover of which is 19in. long. In this
the glasses are not bevelled, but it has the
above -mentioned Bristol board angles laid
over the paper. At all junctions of the
glasses a very narrow Bristol board angle is
glued to the inside of the case for additional
strength and the free bottom edges of the
sides and ends have paper bindings. In
this case " gumstrip " was not used ;
instead, strong cartridge drawing paper was

Fig. 6 (Right).- A classical
orthodox design for a showcase.
Fig. 4 (Left).-Details of joints
in single unit glass cover.

wood joints can be glued,
rebate strips fitted and tem-
porarily removed, the case
stained and polished, and,
lastly, the sheets of glass in-
sertad and secured with the
rebate strips. There are
several ways in which the
joints can be made at the
corners where three frame
members come together ; one
of the best is that shown

in Fig. 4, where the top frame and
the bottom frame each have their rails
mitred and the vertical members are cut, each
with a form of dovetailed tenon at top and
bottom. These tenons will key the mitres
of the upper and lower frames together and
at the same time make a good long glued
joint. In the drawing the lettering refers
to the top frame only, but it will be under-
stood that it applies equally to the bottom
joints.

The cross-sectional sizes of the members
will depend upon the overall size of the case
and to some extent upon the weight and
thickness of the glass. Since all of these
vary considerably according to circumstances
it is impossible to lay down any rules, but
they may for a case whose greatest measure-
ment is 2ft. be sin. square ; 2ft. 6in., in.
square ; 3ft., tin. square, and up to 4ft.,
'sin. square. Above this last size it would
be advisable to make the case so that it can
be taken apart as separate frames.

The drawing, Fig. 5, is self-explanatory;
it shows the construction of the table portion
of the case illustrated in Fig 3.

Figs. 6 and 7 show the design and con-
struction for a more classic and usual form
of case. To make this either a vertical
spindle machine would be required or a set
of moulding planes. Alternatively, the
timber could be taken to a wood -working
machine shop to have the mouldings cut.

In both of the drawings, Figs. 5 and 7,
the cross -sections of the woods are indicated

-o

_

_

_

_

-

Fig. 5.-Sectional details of the case shown
in Fig. 3.
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A

PLAN OM AA

Pig. 8 (Left).-A case with two side frames
ION of g B and loose ends.

Fig.. 9 (Above).-A four -framed cover with
mitred corners.

by an attempt to imitate the grain, but at
the upper parts of the tables there are
members covered by stipple: this was done
to differentiate between the case and the
hypothetical bases of the models. Many
models will have bases which may very well
take the form shown, for they require, nearly
always, to be removable. At the corners they
will rest upon the upper ends of the legs
and, with a plywood top, will have framing
and cross -bearers.

Collapsible Showcases
Fig. 8 shows one method of making a case

of detachable parts. The two sides are
framed up permanently with dovetailed tenons
on the top and bottom rails, and these
tenons 'go into mortises cut in the end
uprights. All these side joints are glued At
the ends of the case there are only top and

7.-Details of construction of the case
shown in Fig. 6.

bottom rails, and these have tenons which
fit into the same channels in the vertical
members of the side frames as the -end
glasses and are not glued to the sides. Both
of the side frames, together with the end
rails and glasses, are held together by the
weight of a completely detachable top frame
which fits over the whole as a lid. In this
top the glass need not be grooved, but will
fit and rest by its own weight on a cushion
of cloth or felt glued in a simple rebate in
the frame. The colour of the cloth should
match the wood. By this arrangement of
making the glass to come up flush, with the
frame there is no angle which can collect
dust and the top can be cleaned with
facility.

An Alternative Collapsible Design
Another way in which a case can be made

collapsible, and this ought to be folloWed
if it is to be much above 4ft. long, especially
if it is square, or nearly square, in plan, is
to frame up the sides and the ends all alike
and let them all mitre at the corners. For
details of this see Fig. In this scheme
the rebate strips are, for the sake of strength
at the corners of the frames, put on the out-
sides of the glasses ; this leaves all the wood

next to the mitre available for making the
joint. To make these joints it is difficult to
devise a form of tongue, tenon or dovetail,
which whilst retaining or adding strength on
one rail will not weaken the other, and the
conclusion which the writer came to long
ago was that nothing can be stronger than
two dowels as shown. By these we get-
measuring on the circumference of the
dowels-a much greater area of glued
surface than any other form of joint can
give, and between the dowels grooves can
be cut into which a strip of felt can be fitted
and glued in order to seal the mitre against
dust. The four frames are held together
and the mitres closed up by a top cover
frame like that drawn in' Fig. 8.

Materials
Of the woods from which showcases are

made it is of little use to say much, since,
in the first place; most people's thoughts
turn instinctively to mahogany, though why
this is so is hard to conceive. English
walnut is, in the writer's opinion, much more
attractive, whilst figured oak has many
admirers. For some cases whitewood,
cypress, maple and chestnut can be used.
These are less costly and when stained black
and polished it often has the quiet dignity
of a Bechstein piano ; but the question of
wood and of colour depends largely upon
what is the nature of the other furniture
with which the model is to be placed.

The quality of the glass and its thickness
are important though not so much so as
wood. Where cost is a consideration good
quality sheet can -be used for cases up to about
2ft. db. in length, especially if the panes
are long and narrow. For anything larger
than this sin. plate glass should be used.
Smaller cases can have sheet of the kind
known as 31oz. (the title being the weight
per square foot). The thinnest sheet is
isoz. which is fit for cases not exceeding
zoin. long. Between 15 and 31oz. there
are several other weights suitable for inter-
mediate sizes of case. The 31oz. glass has
a thickness of about sin. and if one wants
to make a first-class job where this thickness
is called for sin. thick plate should be used.
All sheet glass is lacking in flatness and truth
and produces a small amount of distortion
on looking through it by refraction and a
worse distortion of reflected lights. Plate
glass does not have this drawback.

Bristol 173 Twin Helicopter

This twin-engined tandem -rotor helicopter was one of those taking part in the Farnborough
Show last year, where the above photograph was taken. It was at one time thought that this
machine would be available for civil transport use in city centres, but this is now unlikely,
as the Bristol Aeroplane Company has received a large production order from the Services.
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WEATHER
MECHANICS

Polar Front Theory of Cyclonic Depressions. Mapping the Weather.

A Review of Cloud Forms

LAST month we
dealt with the
variations of

pressure and tempera-
ture, as shown on a
large scale by means of
isobars and isotherms.
We now come to an
examination of the
weather as experienced

,6(

a(

\\A.

Fig. I (above).-
Wind

\k,
flow round a

low pressure area.
Fig. z (right).-
Formation of coid front

a depression. Warm front
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(a)

(b)

Warm air
(d)

BEAUFORT LETTERS 8 INTERNATIONAL
SYMBOLS

Blue sky
Detached clouds

Sky completely overcast
Gale

Threatening sky

b

C

0

9
L/

ICQ Line squall

q Squalls
r  Rain

Drizzle
s * Snow
rs 44 Sleet
h A
P

t

tl
z

m

e

ft

00

0

X LI

Hail
Passing showers (plus the relevant
letter or symbol)
Thunder
Distant lightning
Thunderstorm

Haze

Mist
Fog

Very good visibility

Damp atmosphere
Dry atmosphere
Dew

Hoar -frost

Fig. 6a. (above).-An explanation of symbols
used in recording the weather and (right) the

Beaufort wind scale.

Cold airy

By WILLIAM ELLWOOD

in a particular area, consequent upon the
disposition of apparently isolated centres of
low or high pressure.

It must be pointed out that the wind does
not blow directly from an area of high pressure
to a low pressure area, but tends to flow along
the isobars. With a low pressure area at the

Cumulonimbus Cirrus
Warm an -

C Id air
Precipitation

Warm sector

Fig. 3.-Section through a depression.

Nimbostratus

centre (cyclonic depression), the wind edges
gradually inwards (Fig. 1) whilst moving in
an anti -clockwise direction. In British
latitudes this wind speed is generally about
3o m.p.h. but gale -force winds are not un-
common. If there is a centre of high pressure
(anti -cyclone), the wind flows round it
clockwise, at the same time edging outwards
across the isobars. The anti -clock and clock-
wise " internal movements " of cyclonic
depressions and anti -cyclones are reversed in
the southern hemisphere. The expression
" internal movement " or gradient wind is
introduced to distinguish it from the proper
movement of the entire system, which pursues
a noticeable though somewhat erratic course
over land and sea. Cases do arise, however,
where this latter movement is negligible.
Often the passage of a cyclonic depression is
from west to east, or south-west to north-east ;
whilst anti -cyclones drift in a southerly
direction.

In this brief survey we are chiefly concerned

THE BEAUFORT WIND SCALE

Scale Wind Wind
No. symbol description

Speed
m.p.h. Observed effects

o 0 Calm ... o Smoke rises vertically.

I Light air ... 2 Smoke drifts, but wind vanes are
not affected.

------\
2 Light breeze ... 5 Wlit7td felt on face.d Leaves rustle.

anes

3 Gentle breeze ft) Twigs in motion. Light flags
are extended.A

4 Moderate
breeze

15 Flags flap. Small branches
move. Dust is disturbed\ \

5 Fresh breeze ... 21 Small trees start to sway.
Wavelets form on lakes.`\`

6

_
Strongc breeze 28 Telegraph wires whistle. Large

branches are moved.\\ \
7 Moderate gale 35 Whole trees in motion. Walking

becomes unpleasant.\\\
8 Li esh gale ... 42 Twigs break off trees. Progress

generally impeded..\\A
9

to

II

Strong gale ... 5o Slight damage occurs. Chimney -
pots and slates removed.\ \\ .\\

Whole gale 59 Trees uprooted. Considerable
structural damage occurs.

Storm ... ... 69 Widespread damage.
\ \\\\ \\

1 2 Hurricane ... Above Devastation.
75\\\.\\\\
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with the cyclonic depression (usually just
termed a depression), the bearer of rains and
stormy winds. Anti -cyclones, on the other
hand, are the bringers of dry and settled
weather in summer, and steady if somewhat
foggy weather in winter.

In Fig. 2 some idea is given as to the origin
of a depression. A cold air current flows from
the north-east and a warm air current advances
from the south-west. As there is no gradual
change from cold to warm air, between the
two masses, they are separated by a surface
of discontinuity. This is known as the polar
front (Fig. za). It is at this surface where
depressions originate. In Fig. 26 the cold
air begins to thrust southwards and the warm
air northwards. Figs. 2c and d show the
formation of a depression.

The air within the bulge is warm, that to
the north-east is cold ; the air at the warm
front, therefore, rises over the cold air.
Again the cold front swinging from the north-
west drives a wedge under the warm sector.
In each instance warm air is lifted. As
pressure decreases with height the ascending
air expands, which brings about a decrease
in its temperature. In most cases the equatorial
air of the warm front is moist. The drop in
temperature causes the water vapour to con-
dense into minute drops of water which
manifest as cloud. As the rising continues
the clouds become more dense, until at last
the air can no longer maintain the waterdrops,
and precipitation occurs.

Fig. 3 shows a section through a depression,

NEWNES PRACTICAL MECHANICS

looking towards the centre at x. It is seen
that the surface of separation at the cold
front is much steeper than that at the warm
front. The former condition brings heavy
rain of short duration in contrast to the con-
ditions 'prevailing at the warm front, where
the rain is steady and prolonged.

Along the line xy (Fig. 4) all the warm air
has been lifted above the cold air. This part
of the depression is said to be occluded. Rain
still occurs but with decreasing intensity.
Along this line of occlusion the heavy clearing
showers follow immediately after the period
of steady rain, as the sultry warm sector has
been eliminated at ground level.

(a)" MAR ES TAILS' CIRRUS (6/CIRRUS F EA THERS(Ci

(d) ALTOCUMULUS (Ac)

Fig. 4 (left) -0c -
elusion of a depression

Fig. 5 (below).-
Formation of a
secondary depression.

c

(c)CIRROCUMULUS (Cc)

(e)IRREGULAR STRATUS (SO (f)DETACHED CUMULUS(Cu)

( h)STRATOCUMULUS(SO 0)CUNIULON/MBUS C

(k)CUMULON/NIBUS (Cb) (1) LENTICULAR CLOUD (m) LENTICULAR CLOUD

Fig. 7.-Artist's impressions of the weather cloud forms.

159

Another phenomenon is that of a secondary
depression, which may develop simultaneously
with the occlusion of the initial one. The
sequence is illustrated in Fig. 5.

It is not proposed to enter into the tech-
nicalities of weather forecasting in this series
of articles, but we may take a look at the
general procedure.

Initially, the practical weather forecaster
forms his opinion of to -morrow's weather by
a detailed study of the pressure distribution
over a wide area during the past 48 hours.
From this study he draws a pattern of what
the pressure distribution will most likely be
24 hours hence. This is called a prebaratic
chart. Using his exceptional judgment and
experience he then endeavours to " clothe "
the chart with the winds, temperatures,
clouds and rain areas which are usually
associated with that particular type of pressure
pattern.

A sound knowledge of physics is essential
in the difficult art of weather forecasting, but
there is little opportunity for the mathe-

60
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/004
,1008 /S8
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1I45 _ .10/6 _ /0Y4-
/020

HIGH
/016

Fig. 6b.-An example of a weather map.

matician to excel. Solar activity in the form
of sunspots and magnetic storm centres are
almost certain to play a part in the production
of our weather, but as yet little can be said
of these effects with any exactitude.

Some time ago Dr. 0. G. Sutton, Director
of the Meteorological Office, gave an interest-
ing radio talk on weather forecasting. In it
he discussed the use of a simple model
atmosphere to aid the forecaster in his con-
tinuous race against the weather.

The weather, as it occurs, is plotted on a
large map called a synoptic chart. On this
is recorded the information sent by code (for
conciseness) from the network of observation
stations at  regular intervals. The times of
observation are fixed internationally. At the
specified time, each observation station
reports the wind -force and direction, baro-
metrical pressure, temperature, rainfall, if
any, or if snow is falling, also the state of the
sky, the amount and type of cloud present, and
whether the visibility is good or bad. At the
same time, aboard ship, observers prepare and
transmit their report on weather conditions,
adding their ocean position to the coded
message. It is the acknowledged duty of
each country to issue by radio, at set times, the
prevailing weather conditions within its
borders. These reports are called synoptic
messages. This co-operation is naturally of
vital importance, as forecast services arc
dependent on accurate observation over a
very large area.

The published weather map is a simplified
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version of the large synoptic chart. Fig. 6b
shows a typical map on which weather
phenomena are indicated by Beaufort letters
and international symbols (Fig. 6a). Figures
next to the station circle give the temperature
in degrees Fahrenheit. The accompanying
letters indicate the general condition of the
weather, the symbols being used to help
in the quick location of the more important
phenomena. Wind arrows indicate the wind
flow, i.e., they point down wind. The
" feathers " each arrow possesses give the
force of the wind ; one short or half feather
showing the wind to be very light, whilst
five full feathers indicate a gale -force wind.
Isobar figures show the pressure in millibars.
Considering the Beaufort letters again. If
the phenomenon is intense, it is customary
to use a capital letter instead of the lower case.
Should the phenomenon be weak, the suffix
o is employed. If it is a persistent weather
condition the appropriate letter is repeated,
thus dd means that the drizzle is continuous.

The 12 illustrations of Fig. 7 are impressions
of the better-known cloud forms. It is usual
to classify clouds as belonging to one of three
main groups ; high, medium and low. In the
latter class it is quite possible that the summits
of quite a number of these low clouds are at
great height. The high cloud group consists of
cirrus, cirrostratus and cirrocumulus. Their
ceiling height is about 8 kms. Cirrus develops
many shapes, two of which are shown in
Fig. 7a and b. True cirrocumulus as depicted

at c, is an uncommon phenomenon. Cirro-
stratus manifests as a thin veil, imparting to the
sky the well known milky appearance. In
most clouds of the high cirrus type the sun's
outline is still visible and shadows are cast.

In the medium altitude clouds, altocumulus
(Fig. 7d) and altostratus are rather like cirro-
cumulus and cirrostratus in general appear-
ance, but are of a denser nature. Typical
altostratus is dull greyish in colour, sometimes
of a fibrous structure but often seen as a
featureless grey -blue sheet overspreading most
of the sky. Through this sheet an occasional
gleam of sun or moon may be discerned.

The lower cloud forms may be sub -divided
into two sorts-heap clouds and stratified
clouds. Stratified clouds often form a sheet
of great thickness, covering the whole sky.
Stratus is a common sheet -cloud. When it is
in broken form it is called fractostratus ;
or when the disunity is not complete-as at
e-it is termed irregular stratus. Heap clouds
are well represented by the varied and impres-
sive cloud forms known as cumulus. They
are thick clouds of vertical development, the
upper surface usually being dome -shaped.
In strong sunlight these clouds exhibit a
striking contrast of light and shade. At f
and g we have two examples of the cumulus
family. Stratocumulus may be observed as
large globular masses of a soft, grey texture,
arranged in groups or lines. During winter
the latter formations may be so close together
as to cover the whole sky, giving a widespread,

corrugated or wavy effect. This cloud forma-
tion is sometimes called roll -cumulus (Fig.
7h).

There are two cloud forms most closely
connected with the precipitation of rain, etc.-
nimbostratus which is of sheet or layer forma-
tion, and cumulonimbus which is of immense
vertical development. Nimbostratus is a low,
dark -grey layer of typical rain -cloud. It quite
frequently seems to emit, or be illuminated by,
a feeble blue light. Often the lower surface
possesses trailing precipitation or virga.
This precipitation does not necessarily reach
the ground, but viewed from a distance, it
always appears to be particularly " wet."
The huge cumulonimbus forms also display
virga at the base of the cloud -tower. Two
impressions of cumulonimbus are given at
i and k. In the first, the familiar " anvil "
is forming at the summit. These clouds are
the producers of rain, snow and hail, and are
very frequently associated with thunderstorms.

To round off our review of cloud types,
we have at 1 and m two drawings of the len-
ticular cloud. This appears to be more of a
form than a particular species of cloud, as it
manifests at many different levels.

Next month, in our final discussion on
weather mechanics, we shall examine a tropical
revolving storm, usually referred to as a
cyclone ; also another intense phenomenon
worthy of our attention, the tornado-the
cyclone's small but violent land -brother.

The movable steel island.

A1,200 -TON movable island of steel,
with many features unique in the
relatively new science of drilling for

oil at sea,has been set up in the Persian Gulf,
five miles from shore. Built for Shell at a
cost of around £500,000 it has been com-
pleted in just over nine months.

The steelwork was fabricated in the
Netherlands and, after the completion of a
mock assembly there, was shipped out to
Doha in Qatar where the erection work was
done by George Wimpey & Co., Ltd., of
London. During the latter phase the heat
was so intense that steel had to be dipped
into the sea before it could ID, handled and
air-cooling had to be provided in certain
enclosed spaces before men could work in
them.

Shell's oil concession, acquired from the
Ruler of Qatar in 1952, covers a large area of
the Persian Gulf beyond the territorial
waters of this independent sheikhdom lying
on the north eastern coastline of Arabia.
Geophysical surveys carried out during the

The Search for
Underwater Oil

A Unique Movable Steel Island for Underwater
Drilling for Oil in the Persian Gulf

last 18 months have developed this movable drilling " island
resulted in the for its Qatar venture.
selection of the first
exploration drilling
location, where the
drilling platform has
now been placed.

The major problem
in underwater
drilling is to provide
a stable platform to
carry the weight of
the bulky plant and
machinery required
and at the same
time withstand the

pressures and stresses of the strongest winds
and waves in the area. On many of the wells
so far drilled at sea, this has been accom-
plished by building a steel island supported
on piles driven into the sea bed. A serious
disadvantage of this method is that, should
the well fail to find oil, a large proportion of
the steelwork cannot be salvaged economically
and much of the expenditure involved becomes
a dead loss.

In some areas where weather conditions are
favourable, the element of risk can be reduced
by constructing only small platforms, the
bulk of the machinery being carried on a
barge firmly anchored to the platform. In
the Persian Gulf, however, storms of gale
force are common, necessitating special
measures and precautions especially in the
more exposed parts of the sea. Based on
lessons learned in underwater drilling in the
Lake of Maracaibo, in the Gulf of Mexico
and in the South China sea off British Borneo,
and taking advantage of the relatively hard
sea bottom in the Persian Gulf, Shell has

Erecting the Platform
The platform was erected in the harbour of

Doha on top of two x,000 -ton pontoon
barges, and was towed out to the selected
drilling location, about 35 miles north of
Doha. When on site, eight heavy steel spuds
or legs incorporated in the structure were
lowered to the sea bed. After this, a system
of powerful hydraulic jacks came into opera-
tion and lifted the platform itself up on the
spuds, thus raising it clear of the supporting
steelwork on the pontoons and allowing these
to be withdrawn. When in due course the
first well is completed, the pontoons will be
brought back, the whole operation repeated
in reverse and the platform towed away to
the next location. Should the well be suc-
cessful in finding oil a much smaller platform
will be constructed around the well site to
provide access-and protection-to the well-
head fittings.

The main deck of the drilling platform is
tztoft. long by Soft. wide and is about 4oft.
above the level of the water. The drilling
rig which is to be used on the first well is
capable of reaching a depth of 7,000-8,000ft.
The high' winds and short seas experienced
in the Persian Gulf make it impossible to
conduct regular relief of drilling personnel,
and the platform, therefore, has accommoda-
tion for two complete crews including storage,
refrigeration, working facilities and air-
conditioning. The relief of personnel and
the supply of drilling and other materials
will be carried out by tugs and barges from
Doha, where the main camp is situated.
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VEGIbbn-a-gonr,12-11 -off

PrWM_I WAR eta
Full Constructional Details of. a 4ft. Long Scale Model of a Paddle Steamer Powered by

Diagonal Steam Engines
3.-The Paddle Wheels and Boxes, Superstructure and Deck- Fittings

BEFORE leaving the engines there are two
points which must be mentioned and
a third which will be referred to

presently, viz., the ventilation of the burners.
The first matter concerns the cylinder lubrica-
tion. There are two means available for
getting oil to the slide valves and pistons :
one is by fitting ordinary single -cock cylinder
lubricators with screw -on caps, one on each

Fig. IT.-The displacement cylinder lubricator
and its attachment to the steam pipe.

A.

94°
90

r4-14
Fig. 12.-Diagram of the sett ng of the eccen-

trics in relation to cranks.

to//

valve chest, and the other by a displacement
lubricator fixed at some convenient point in
the steampipe. 'Whichever of these is adopted,
and one of them must be, they will both be
found listed and illustrated in Messrs. Bassett-
Lowke's catalogue of engine and ship fittings.
The " cylinder lubricators " are the more
simple to fit but they have the disadvantage
of needing much more frequent filling, and
there is no oil flowing when the cocks on them
are turned off. If the cocks are left on, the
cups will empty at once, so lubrication becomes
spasmodic and the engine will only get oil
when the " engineer " thinks of it. The dis-
placement lubricator, on the other hand, is
automatic, and if carefully adjusted and filled
with oil will supply just sufficient lubricant
to keep the valves and pistons oiled for a very
long time. Moreover, when steam is shut
off the flow of oil automatically ceases.

One displacement lubricator is sufficient
for the supply of oil to both valve chests and
it is recommended that a special tee -piece be
made and fitted where shown in Fig. 6, the
main single steam pipe branching out on either
side to two pipes which turn down to the
steam chests. In Fig. t I is shown the lubricator
and the new tee -piece, which is not actually
now a tee but a four-way piece.

Setting for Eccentrics
The other of the two points not previously

dealt with is the exact setting of the eccentrics
on the crankshaft in relation to the cranks.
Fig. tz shows this. From this drawing it will
be seen that the centres of the eccentric sheaves
are advanced four degrees beyond the right-
angle, which position they would occupy were
there no valve lap. The lap and the angular
advance together enable the valves to cut off
steam before the pistons reach the ends of
their strokes and thereby utilise the steam's
expansive properties, so economising in steam
and water.

The Paddle Wheels
Fig. 13 shows one of the paddle wheels, that

for the port side. The starboard wheel is
exactly similar except
for the important fact
that it is made for the
opposite hand. The
differences lie in the
attachment of the
spokes to the hub
plates and the paddles
or float plates are
soldered to the forward
sides of the spokes at
the top of the wheel,
just as they are in
the port wheel. This
means that in both
wheels, although they
are oppositely handed,
the reaction of the
thrust on the paddles
will tend to force them
on to the spokes. In
both wheels it will be
the forward edges of
the spokes which will
be radially in line
with the centre lines
of the shafts. The
paddle plates will be
soldered at three points
on each side ; to the
inner rings, to the
outer rings, and to the
spokes.

With regard to the
fastening of all the
parts together, the two
hub plates to which all
the spokes are attached
should be silver
soldered to the steel
shaft, but as a compli-

By " DESIGNER "

cated jig would have to be made to hold spokes
in correct positions for silver soldering, I have
provided a sufficiently large, overlap of the
spokes on the hub plates to make a soft -
soldered joint sufficiently strong, especially
so if an ample amount of solder be applied,
so as to fill the spaces between the inner ends
on the hubs. Soft soldering will also be strong
enough between the spokes and the rings.
It is a pity that the wheels have to be dished
or made conical on their inner sides, but this
has to be done in order to get long, rigid
bearings ; note that the coned spokes are
cranked 9/16in. In the full-size vessel an
outer bearing outside of the wheel is provided
for each paddle shaft, but it would be most
difficult to provide this in the model, besides
which the paddle boxes and sponsons would
not be rigid enough to take, bearings, and
paddle boxes had better be removable.

The paddle shaft bearings which are I sin.
long must be carefully made of brass tube,
silver soldered into brass plates, measuring
'lin. square. They must be carefully made
because the tubes must stand dead square
and at right -angles in the plates. It will be
obvious that the inner flanged collars have to
couple up to the engine crankshaft, so the holes

1/8"

12k4"

Fig. t3.-The port side paddle wheel.
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for the screws or bolts (either can be used)
must correspond.

In the previous drawings the square bearing
plates were shown secured to the hull, each
with four woodscrews. I think now that it
will be better to use bolts with nuts and
washers on the inside of the hull ; this will
give a little freedom for position adjustment.

Fig. 14 is a longitudinal section and a part
plan of the removable amidship portion of
the deck showing all the openings which will
have to be cut in it. It will measure overall
r6iin., being loin. forward of the engine and
paddle shafts and 61in. abaft the same. It is
made of plywood with a whitewood surface,
and its thickness is 3 mm. When this deck
is in position it is secured by six simple turn -
buttons as shown. These are of threaded
brass wire, screwed ti 6in. Whitworth,
screwed into the top edges of the hull with
about 5/I6in. of the upper ends bent over at
right -angles. Six rectangular notches are cut
out of the edges, three to port and three star-
board ; these are to clear the turnbuttons
when the buttons are laid fore and aft. After
the deck is passed over them they are turned
inboard, thus preventing the deck from
moving.

Burner Ventilation
At the commencement of this present article

I referred to the ventilation of the burners,
and it is the design of this movable deck which
will govern the amount of air which will reach
the boiler casing containing the burners. It
will be obvious that if an insufficiency of
oxygen is taken in the spirit will not burn
properly and the flames may even be extin-
guished. Therefore it is necessary to make
use of every opportunity of forming openings
through the deck. Under the bridge and sup-
porting the centre of it there is a deck house-
a chart room or something of the sort. Now,
in our model this is utilised to make a proper
and efficient air intake by doing away with
the front of it, leaving it open, and in the top
and back fitting a curved cardboard deflector
which can be painted brown to look like teak.
There is another opening over the engine
cylinders which in reality is the staircase to the
saloon. If these two with the addition of two
cowled ventilators of the usual type just
forward of the funnel do not provide enough
air, it is suggested that an engine -room skylight
be fitted over the crankshaft which can be
made to open or lift off, and thus provide a
third large opening. This is not shown in
Fig. 14 since it may not be needed, but if it is
required let the rectangular aperture measure
about /in. long by in. wide.

Note that the regulator quadrant opening

Fig. t5.-The rudder and its setting quadrant.

should have a divided scale on the curved edge.
If the handle of the cock is filed to form a
pointer to accord with the scale the same
amount of steam can be given to the engine
each time that steam is turned on and con-
sequently the same speed of the vessel secured.
The speed should not be more than two knots
or, say, 21 miles an hour ; this is the maximum
permissible and less than this will look more
realistic.

The Rudder
Fig. 15 shows the arrangement of the rudder.

This can be made from a piece of aluminium
plate or of thin plywood. Of the two the
aluminium is the better and more durable.
It is secured to a vertical shaft of brass wire
by three brass plates bent to U -shape which
are soldered to the wire and, attached to the
plate by three tiny rivets. At the upper end
of the shaft there is a lever secured by nuts to
the shaft, and the shaft works in a brass tube
which serves as a bearing in the hull and in the

8ins. -
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deck. The outer end of the lever is shaped
to fit into cross -notches filed in a curved
quadrant so that within limits any desired
angle can be given to the rudder for steaming
on a curved course. The quadrant can be
made from a piece of No. 16 s.w.g. brass wire
with ends bent down and inserted in the deck.

The Paddle Boxes
In Fig. 16 is shown the paddle boxes. These

are, of course, handed : right and left. The
general arrangement, Fig. 3, shows the
starboard box whilst in Fig. 16 the port is
drawn together with parts of the sponson.
The two together, box and sponson, give each
other mutual support.

The curved cover and back plates of the box
can be of tinned steel plate, but the slotted and
ornamental outer plates I should prefer to
make of thin sheet brass. Both plates for port
and starboard boxes should be cut out, tacked
together with solder and drilled and filed to
outline, including the slots, both plates at
one operation. Then they are separated, the
wires to represent the beadings soldered on
and the two paddle boxes assembled with all
the angle brackets by which they are attached
to the hull and sponsons soldered on. In the
side view in Fig. i6 around three sides of the
shaft centre line I have drawn a rectangular
dotted line ; this is the outline of portions of
the inner plates of both boxes which have to
be cut away to clear the square plates of the
main shaft bearings which are shown in the
plan view of the engines and boiler, Fig. 6.

The only remaining items to be referred to
are the deck and other fittings and these are
too small and too obvious to call for drawings.
The davits and boats are, perhaps, the most
important but they have been shown in Fig. 3
and their shapes and dimensions can be scaled
off from the same. As the boats are carried
in chocks the davits will carry no weight and,
therefore, there is no need to make metal
davits ; I should make them of straight -
grained birch dowel sticks, 1in. diameter,
tapered towards their upper ends and steamed
and bent to the required curve.

There will be eight of them to make and
should one break in bending it is not a big
job to make another. Steaming should be
done at the spout of a kettle of boiling water,
the wood being inserted, for several minutes,
into the spout. The davits could be of brass
or other metal but wood is advocated on the
score of weight. As may be seen from the
photographs, Figs. r and 2, the davits are
supported in socket bearings on the sponsons 
and in brackets projecting at deck level. Also
from Figs. r and 2, it will be seen that the

Poddle -shaft
fK

2

Fig.

4,

14.-Thz., removable central portion of the deck.
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boats are carvel built. They can be of soft
pine or red deal, shaped on the outside, -
hollowed within, leaving them as thin as
possible and then planked on the outside with
strips of bristol board. A bar, or longitudinal
partition will be needed to support the canvas
covering which, in the model, can be bits of
fine cambric cut from an old cotton handker-
chief.

The Deck Seats
The longitudinal seats are a prominent

feature ; they are carried on the fixed portions
of the deck only. They are double, that is to
say, passengers sit on them back to back.
They are not fitted with legs but are supported
on watertight boxes so that they float and
form life-saving means should the vessel
suddenly founder. Cords, arranged in loops,
surround the boxes and to these loops people
in the water can cling. There are seats forward
of the bridge as well as aft of the engines.

Deck

Sponsors

a 3i

bered that they are only tin. high ; but they
are not so difficult as they may seem. First
form the top rails, which in the full size are of
teakwood, by using either tin. flat strip brass
or half -round brass wire ; bend this edge-
wise to fit the edges of the deck, where they
are curved' fore and aft ; then, using dress-
maker's pins for the stanchions, you have
two alternative ways of going to work. You
can make a gauge to tin. and knock pins into
the deck to the depth of the gauge and, when
all are in, turn the hull upside down on to the
strip or half -round brass and solder every
pin head to the top rail, or you can first
solder the pins to the strip rail and afterwards
knock the rail and pins downward into the
deck. By the first method some of the pins
may not stand dead vertical so that some may
have to be bent a little to get heads on the
centre line of the rail ; on the other hand
by soldering the pin heads independently to
the rail you will get them central but the
points are likely to be all out of line and it

;

16.-The paddle boxes, port -side shown.
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The outline of the bridge, with the ladder
leading up to it, can be seen in the plan view,
in Fig.. 3. The top of the chart room venti-
lator, to the right-hand end of Fig. 14,
will extend out to the sides of the vessel, as
indicated, and thus form the bridge ; the
fittings on it will be the compass, the wheel and
four engine -room telegraphs, two to port and
two to starboard. The wheel is a very slender
affair and in the prototype it is of brass tubing,
polished bright. This wheel in the original
vessel controls steam steering gear.

Two Alternative Methods of Making
the Rails

The railings may appear to be a rather
disheartening problem when it is rernem-
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would be more difficult to get them in line
and still more difficult to knock them in,
therefore, it would seem that the first method
is the better way of the two. After the pins,
which are the stanchions, are in and the top
brass rail is on, the slender horizontal rails
are to be put on. These are made from fine
florists' tinned iron wire, which can be
bought either on a reel or coiled upon a card.
There should be two of these fine rails. Hook
the end of the wire over the end or first
stanchion, at a point one third up its height,
pull the tinned wire nicely straight and
parallel with the deck and top rail, and solder
it at the opposite end. Do the same with the
second wire, two thirds up the height of the
stanchion. Stretch tightly and then go over
both wires and solder to every pin, using a

small copper bit, cleanly -tinned, for the
purpose.

Details of the Mast
The mast is made from a length of straight -

grained birch dowel wood, 5/16in. diameter
and planed and glass -papered to a uniform
taper. Its diameter at the top is a bare tin.
The attachment points for stays can be scaled
from Fig. 3. The port and starboard lights
and the lampholders can be seen in both plan
and elevation on the forwardoides of the
paddle boxes, actually they may be carried on
the rails between the paddle boxes and the
boats.

Painting
With regard to the finishing colours ; the

mast is a medium rich brown and in the
original looks as though it were of darkly -
varnished spruce. The seats, deckhouses,
hatches and rail tops are of teak. The decks,
including those of the sponsons are of light-
coloured wood like maple. All metal fittings,
capstans, bollards, davit brackets, etc., are
black. The whole of the funnel is white
except the deflector top of the inner funnel
which is black. The casing boards of the port
and starboard lights are, respectively, ver-
milion and green. Regarding the hull, the
portion in line with the ornamental part-
the upper portion-of the paddle boxes, that is
to say, all the hull in which the port holes
occur, is white ; below that line, including the
lower part of the paddle boxes, is black down
to the waterline. Then we have a fairly
deep band of pale green and below that the
underwater part of the hull is a deep oxide
red. The paddle wheels are also oxide red.
The beads in relief on the paddle boxes are
gilded and the arched panel in which the
name : " Westward Ho " appears, in gold, is
painted a bright, royal blue.

The railings are treated with aluminium
paint, so that in the model these can be left
unpainted.

If tube oil colours are used for painting the
model I suggest for the teak wood parts
raw umber. For the green strake on the hull,
a mixture of pale chrome yellow and prussian
blue with the addition of a very little white.
Paddle wheels and the hull below the green,
Indian red without any other colour mixed
with it. For the black either ivory black or
lamp black and for the white, flake white. All
the colours must be thinned and mixed with
Japan gold size and turpentine.

An Aluminium Boat
THE Albatross Sports Runabout is a

i2ft. 8in. high-speed three -seater motor
launch built entirely of aluminium alloy,
which is proving popular on the Riviera and
in other countries for towing water skiers
and as a fast tender for yachts.

It is powered by a marine conversion of a
Ford to h.p. engine and is capable of speeds
of 32 m.p.h. Smooth running and quiet, it
is highly manoeuvrable and luxuriously
equipped with waterproof leather upLoStery.
Aircraft methods of precision construction
are used in building the hull.

The firm which manufactures this craft
was started by three aircraft engineers, who
built their first runabout with their own hands
four years ago. Now they have 35 employees
and are expanding their boatyard, on the
banks of the River Waveney, near Great
Yarmouth, to cope with the orders they are
receiving. They received one recently from
America for too boats. They are now the
largest producers of high-speed pleasure
craft in the country and export 8o per cent.
of their output. The address of Albatross
Marine Limited is St. Olaves, Great Yar-
mouth.
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UNDERWATER swimming is a sport
which is fast growing in popularity
all over the world. In this country

its devotees are limited to about four months
sea -swimming in each year, but the enchanting
new world that is opened up-even to
swimmers of only average ability-makes it a
sport that is sure of a large British following.
By wearing flippers and goggles alone, it is
possible to view marine life clearly
and at close quarters, holding the
breath to dive in order to inspect
anything which attracts the attention.
With the simple addition of a snorkel
tube one can either lie motionless on
the surface of the water or move
slowly along, with a gentle movement
of the feet, while continuously watch-
ing the colourful panorama below.

Fig. I 4.-How
the under -water
swimmer would
probably
appear
to the

fish.

This sport is known as " skin diving " ;
but any skin diver will tell you that the final
thrill of the sub -aquatic sportsman comes
with the possession of an aqualung. " Aqua-
lung " is the name given to the self-contained
compressed -air diving apparatus which permits
a trained diver to swim down to two or three
hundred feet below the surface, or to explore
the sea-bed in shallow waters for 4o
minutes at a time. While a new aqualung
might cost ,C4o to L7o it is possible to assemble
at home a perfectly reliable piece of equipment
for approximately £14. The work involved is
well within the capability of the average
model engineer, as will be seen from the line
drawings which illustrate the modifica-
tions that have to be carried out on
easily obtainable parts.

Fig. t.-The R.A.F. oxygen
regulator in its original cylinder.
The closure valve, reducing valve
and gauge are unscrewed as one unit and fitted into a much larger
cylinder, which although capable of holding 4o cu. ft. of

air weighs only 141b.

who will ensure that they are tested regularly
by hydraulic pressure to practically twice the
working pressure.

Before finally using the aqualung, take a
course of instruction with your nearest branch
of the British Sub -aqua Club. The fee will
be money well spent, for you will learn not
only straightforward diving, but also what to
do should an emergency arise. After gradua-

ting to sea diving, always stay as close to the
surface as you can swim with empty lungs, for
you may have to do just that one day. And
in any case never dive deeper than 6oft.
nor stay there for more than 15 minutes
at a time, and you need never fear the
" bends."

The aqualung described here has been
thoroughly tested and has been used success-
fully in many dives ; it is believed to be a
safe and trustworthy piece of equipment.
However, neither the editor, author, nor
publisher of this journal will be able to

accept responsibility
for any accidental
damage to person or

Demand
valve

Warning
Before going on with the details of the

home-made aqualung it would be as well
to point out that, simple as this equipment is,
in the wrong hands, or in inexperienced
hands, it could be a source of serious trouble.
A cylinder explosion could be quite easily
fatal, so there must be no question of using
anything but a new, fully -certificated cylinder.
Air jets, either at 2,000 or 201b. per sq. in.,
can also cause bodily harm ; they must be
treated with the utmost respect and that
simply means that no air must be allowed to
escape.

Private pumping to recharge cylinders
must not be considered, for it is a specialist's
job. Empty cylinders should be sent to a
depot of the British Oxygen Company Ltd.,

Rubber
washer
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charged. This extremely high pressure has
first to be reduced by a valve to about ioolb.
per sq.in., and the air is then fed to the
demand valve, which performs the dual
function of equalising the pressure in the
inlet tube to that of the surrounding water
arid supplying air to the lungs as soon as they
start to inhale.

Conventional aqualungs terminate the inlet
and exhaust tubes correctly
close together, but as the
complete valve gear is mounted
in a single unit on top of the
cylinder there is .often a differ-
ence in pressure between the
sensitive demand valve and
the diver's mouth. In the
normal horizontal swimming
position this causes the air to
be a little difficult to draw
through, but while the diver
is swimming on his back the
valve -is placed well below the
level of his face, and causes a
leakage of air through his nose
and dive mask. The aqualung
to be described avoids the
worst of this trouble by having
separate demand and reducing

nrrpiftftft= H
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L Inlet
nozzle

Jubilee.

High pressure
hose

Fig. 2.-Mothfication to the inlet side of the low-
pressure valve.

property arising from
the use of a similar
equipment.

Principle of the
Aqualung
The reason there is

a limit to the useful
length of a snorkel

tube is that water pressure increases at the
rate of 151b. per sq. in. for every 33ft. of
of depth. It is noticeable when " treading
water " with the mouth just above the
surface, that breathing requires a slight
effort ; if the lungs sink 2ft, farther below
the surface the pressure of the surrounding
water prevents them working at all. In
order to counteract this effect, the aqualung
is arranged automatically to adjust the
pressure of the air it supplies to equal the
pressure of the surrounding water. This is
done by the " demand " valve, which also
conserves the air in the cylinder by closing
when the lungs are not taking in air.

The cylinder has a capacity of 0.4 cult.,
and it contains 40 cult. of air, compressed
to a pressure of 2,000lb. per sq.in., when fully

valves, and the demand
valve is worn in the
best possible com-
promise position, high
on the diver's chest.
The same conditions
dictate that the inlet
and exhaust tubes should terminate close
together at the demand valve ; if they
were only a few inches apart there would
be some positions of the diver in the water
where the demadd valve would be at
a greater depth and pressure than the
no -return valve in the exhaust tube, and

Fig. IL-Front view of
a diver wearing thx

aqualung described.

there would be a continuous waste of air.

Cylinder, Closure Valve, Reducing Valve
and Gauge
The following descriptions of equipment

to be bought and the modifications required
will deal in logical order with the high-
pressure gear first, then the reducing valve
and the low-pressure demand valve, breathing

tubes, and exhaust valve. The
items to be bought and sources
of supply are given on page 166
in the " Parts List."

The high-pressure oxygen
regulator, Fig. t, should first
be unscrewed from its small
cylinder, and this may prove
to be a job for the local garage
if the thread is obstinate.
Then the complete reducing
valve, with its hat -shaped
cover, should be unscrewed,
revealing the microscopically
small oxygen aperture in the

Tensioning Tack
screw

Tensioning
spring

Fig. I2.-Rear view of
the aqualung.

Diaphragm
backing
plate
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An artist's impression of a standard aqualung
in use.

normally closed demand valve prevents this
escape of air.

The heavy spring against which
the metal diaphragm of the re-
ducing valve operates is a steel
spring, and therefore liable to rust.

Diaphragm

Fig. 3.-Arrangement for tensioning the
diaphragm to keep the low-pressure inlet

valve normally closed.

valve outlet. This jet
should be removed by
unscrewing and the aperture
soldered up. Care should
be taken not to lose the
copper .washer which seals

the jet in place, for both jet and washer will
have to be replaced each time the final
cylinder is sent away for refill or test. This is
necessary because it would be impossible to
fill the cylinder if there were a continuous
leak through the jet seating. However, when
the complete aqualung is assembled the

Fig. 13.-A side view of a swimmer wearing the complete aqualung equipment,.

qq.1ur

Fig. 4.-Connection
for the inlet breath-

ing tube.

It should be removed
and either plated with
a corrosion - resistant
metal, or else well
greased and kept well
greased. It may be
taken out after removing the hat -shaped
cover and unscrewing the large hexagon
lock -nut and hexagon nut. Alternatively the
cover may be waterproofed by soldering a
path over the kin. diameter hole and seating
the cover on to a rubber washer.

The other components which form an
integral part of the high-pressure oxygen
regulator are a closure screw -valve, a gauge
calibrated o to to minutes, a female bayonet
outlet connection and a refilling connection
which is normally closed by a blind fin.
B.S.P. nipple.

The .gauge reads so minutes when the
cylinder is filled to 1,800lb. per sq. in., so
at the maximum permitted filling pressure
of 1,98o1b. it will read just above this figure,
and when the cylinder is only half full it will
read just above the five-minute mark. It is
important to have this gauge sealed up
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efficiently with a good adhesive waterproof
resin, for it will have to withstand water
pressure of pounds per square inch without
the slightest leak.

The Cylinder
The regulator head must now be stripped

as completely as possible of all its fragile
components, and their sealing washers, and
the brass body sent away to the suppliers
of the large cylinder, who will fit it into the
cylinder neck. This is a specialist's job and
cannot be attempted by anyone with only
normal workshop facilities.

The cylinder, which is by far the most
expensive item in the whole assembly, is a
specially made lightweight model, r9in. tall
and din. diameter. Although the wall thick-
ness is only about I;min. the cylinder will
withstand test pressures of 3,coolb. per
sq. in., for it is solid drawn from manganese
steel, strongest of the steel alloys.

Reducing Valve-Demand Valve
Connector
From the reducing valve, which is carried

on the cylinder, air at about ioolb. per sq. in.
pressure has to be taken via flexible hose to
the demand valve on the diver's chest. The
rubber tube which is supplied with the double -
ended bayonet connector is not strong enough
to withstand this pressure, and the high-
pressure hose which is recommended should
be used. This hose is tested at 3,000lb.
pressure when new, so the factor of safety
should be adequate.

In order to fit the push -on nozzle of the male
bayonet to the hose it will probably be nec-
essary to dismantle the fitting and turn down
the end of the nozzle slightly. Note that the
perforated nozzle will not unscrew to allow
dismantling until a small phosphor -bronze
circlip is removed from the thread. When
the high-pressure hose has been pushed well
on to its nozzle a Jubilee clip should be screwed
on to ensure a thoroughly safe connection.

The female end of the double bayonet

Fig. 5.-Photograph of the completely modified low-pressure valve.

connector should be dismantled, and the
outer tube put on one side for transformation
into a no -return valve. The rounded end of the
push -on nozzle should again be turned down
so that it can be forced into the high-pressure
hose, and its other end should be shaped and
threaded lin. B.S.P. as shown in Fig. 2.

The demand valve, which comes next in
the sequence, consists of a modified Calor
gas low-pressure valve 1946 Type F, and the
inlet should be tapped kin. B.S.P. to take
the nozzle which has just been threaded.
The large hexagon nut should be cut away
as it is not required. A thin rubber- washer
between the nozzle and its screw -in seating
completes a good air -tight joint.

The Demand Valve
This valve should now be dismantled, after

removal of the eight securing bolts and the

rT
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UNDERWATER swimming is a sport
which is fast growing in popularity
all over the world. In this country

its devotees are limited to about four months
sea -swimming in each year, but the enchanting
new world that is opened up-even to
swimmers of only average ability-makes it a
sport that is sure of a large British following.
By wearing flippers and goggles alone, it is
possible to view marine life clearly
and at close quarters, holding the
breath to dive in order to inspect
anything which attracts the attention.
With the simple addition of a snorkel
tube one can either lie motionless on
the surface of the water or move
slowly along, with a gentle movement
of the feet, while continuously watch-
ing the colourful panorama below.

Fig. I 4.-How
the under -water
swimmer would
probably
appear
to the

fish.

This sport is known as " skin diving " ;
but any skin diver will tell you that the final
thrill of the sub -aquatic sportsman comes
with the possession of an aqualung. " Aqua-
lung " is the name given to the self-contained
compressed -air diving apparatus which permits
a trained diver to swim down to two or three
hundred feet below the surface, or to explore
the sea-bed in shallow waters for 4o
minutes at a time. While a new aqualung
might cost ,C4o to L7o it is possible to assemble
at home a perfectly reliable piece of equipment
for approximately £14. The work involved is
well within the capability of the average
model engineer, as will be seen from the line
drawings which illustrate the modifica-
tions that have to be carried out on
easily obtainable parts.

Fig. t.-The R.A.F. oxygen
regulator in its original cylinder.
The closure valve, reducing valve
and gauge are unscrewed as one unit and fitted into a much larger
cylinder, which although capable of holding 4o cu. ft. of

air weighs only 141b.

who will ensure that they are tested regularly
by hydraulic pressure to practically twice the
working pressure.

Before finally using the aqualung, take a
course of instruction with your nearest branch
of the British Sub -aqua Club. The fee will
be money well spent, for you will learn not
only straightforward diving, but also what to
do should an emergency arise. After gradua-

ting to sea diving, always stay as close to the
surface as you can swim with empty lungs, for
you may have to do just that one day. And
in any case never dive deeper than 6oft.
nor stay there for more than 15 minutes
at a time, and you need never fear the
" bends."

The aqualung described here has been
thoroughly tested and has been used success-
fully in many dives ; it is believed to be a
safe and trustworthy piece of equipment.
However, neither the editor, author, nor
publisher of this journal will be able to

accept responsibility
for any accidental
damage to person or

Demand
valve

Warning
Before going on with the details of the

home-made aqualung it would be as well
to point out that, simple as this equipment is,
in the wrong hands, or in inexperienced
hands, it could be a source of serious trouble.
A cylinder explosion could be quite easily
fatal, so there must be no question of using
anything but a new, fully -certificated cylinder.
Air jets, either at 2,000 or 201b. per sq. in.,
can also cause bodily harm ; they must be
treated with the utmost respect and that
simply means that no air must be allowed to
escape.

Private pumping to recharge cylinders
must not be considered, for it is a specialist's
job. Empty cylinders should be sent to a
depot of the British Oxygen Company Ltd.,
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charged. This extremely high pressure has
first to be reduced by a valve to about ioolb.
per sq.in., and the air is then fed to the
demand valve, which performs the dual
function of equalising the pressure in the
inlet tube to that of the surrounding water
arid supplying air to the lungs as soon as they
start to inhale.

Conventional aqualungs terminate the inlet
and exhaust tubes correctly
close together, but as the
complete valve gear is mounted
in a single unit on top of the
cylinder there is .often a differ-
ence in pressure between the
sensitive demand valve and
the diver's mouth. In the
normal horizontal swimming
position this causes the air to
be a little difficult to draw
through, but while the diver
is swimming on his back the
valve -is placed well below the
level of his face, and causes a
leakage of air through his nose
and dive mask. The aqualung
to be described avoids the
worst of this trouble by having
separate demand and reducing
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Fig. 2.-Mothfication to the inlet side of the low-
pressure valve.

property arising from
the use of a similar
equipment.

Principle of the
Aqualung
The reason there is

a limit to the useful
length of a snorkel

tube is that water pressure increases at the
rate of 151b. per sq. in. for every 33ft. of
of depth. It is noticeable when " treading
water " with the mouth just above the
surface, that breathing requires a slight
effort ; if the lungs sink 2ft, farther below
the surface the pressure of the surrounding
water prevents them working at all. In
order to counteract this effect, the aqualung
is arranged automatically to adjust the
pressure of the air it supplies to equal the
pressure of the surrounding water. This is
done by the " demand " valve, which also
conserves the air in the cylinder by closing
when the lungs are not taking in air.

The cylinder has a capacity of 0.4 cult.,
and it contains 40 cult. of air, compressed
to a pressure of 2,000lb. per sq.in., when fully

valves, and the demand
valve is worn in the
best possible com-
promise position, high
on the diver's chest.
The same conditions
dictate that the inlet
and exhaust tubes should terminate close
together at the demand valve ; if they
were only a few inches apart there would
be some positions of the diver in the water
where the demadd valve would be at
a greater depth and pressure than the
no -return valve in the exhaust tube, and

Fig. IL-Front view of
a diver wearing thx

aqualung described.

there would be a continuous waste of air.

Cylinder, Closure Valve, Reducing Valve
and Gauge
The following descriptions of equipment

to be bought and the modifications required
will deal in logical order with the high-
pressure gear first, then the reducing valve
and the low-pressure demand valve, breathing

tubes, and exhaust valve. The
items to be bought and sources
of supply are given on page 166
in the " Parts List."

The high-pressure oxygen
regulator, Fig. t, should first
be unscrewed from its small
cylinder, and this may prove
to be a job for the local garage
if the thread is obstinate.
Then the complete reducing
valve, with its hat -shaped
cover, should be unscrewed,
revealing the microscopically
small oxygen aperture in the
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An artist's impression of a standard aqualung
in use.

normally closed demand valve prevents this
escape of air.

The heavy spring against which
the metal diaphragm of the re-
ducing valve operates is a steel
spring, and therefore liable to rust.

Diaphragm

Fig. 3.-Arrangement for tensioning the
diaphragm to keep the low-pressure inlet

valve normally closed.

valve outlet. This jet
should be removed by
unscrewing and the aperture
soldered up. Care should
be taken not to lose the
copper .washer which seals

the jet in place, for both jet and washer will
have to be replaced each time the final
cylinder is sent away for refill or test. This is
necessary because it would be impossible to
fill the cylinder if there were a continuous
leak through the jet seating. However, when
the complete aqualung is assembled the

Fig. 13.-A side view of a swimmer wearing the complete aqualung equipment,.
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Fig. 4.-Connection
for the inlet breath-

ing tube.

It should be removed
and either plated with
a corrosion - resistant
metal, or else well
greased and kept well
greased. It may be
taken out after removing the hat -shaped
cover and unscrewing the large hexagon
lock -nut and hexagon nut. Alternatively the
cover may be waterproofed by soldering a
path over the kin. diameter hole and seating
the cover on to a rubber washer.

The other components which form an
integral part of the high-pressure oxygen
regulator are a closure screw -valve, a gauge
calibrated o to to minutes, a female bayonet
outlet connection and a refilling connection
which is normally closed by a blind fin.
B.S.P. nipple.

The .gauge reads so minutes when the
cylinder is filled to 1,800lb. per sq. in., so
at the maximum permitted filling pressure
of 1,98o1b. it will read just above this figure,
and when the cylinder is only half full it will
read just above the five-minute mark. It is
important to have this gauge sealed up
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efficiently with a good adhesive waterproof
resin, for it will have to withstand water
pressure of pounds per square inch without
the slightest leak.

The Cylinder
The regulator head must now be stripped

as completely as possible of all its fragile
components, and their sealing washers, and
the brass body sent away to the suppliers
of the large cylinder, who will fit it into the
cylinder neck. This is a specialist's job and
cannot be attempted by anyone with only
normal workshop facilities.

The cylinder, which is by far the most
expensive item in the whole assembly, is a
specially made lightweight model, r9in. tall
and din. diameter. Although the wall thick-
ness is only about I;min. the cylinder will
withstand test pressures of 3,coolb. per
sq. in., for it is solid drawn from manganese
steel, strongest of the steel alloys.

Reducing Valve-Demand Valve
Connector
From the reducing valve, which is carried

on the cylinder, air at about ioolb. per sq. in.
pressure has to be taken via flexible hose to
the demand valve on the diver's chest. The
rubber tube which is supplied with the double -
ended bayonet connector is not strong enough
to withstand this pressure, and the high-
pressure hose which is recommended should
be used. This hose is tested at 3,000lb.
pressure when new, so the factor of safety
should be adequate.

In order to fit the push -on nozzle of the male
bayonet to the hose it will probably be nec-
essary to dismantle the fitting and turn down
the end of the nozzle slightly. Note that the
perforated nozzle will not unscrew to allow
dismantling until a small phosphor -bronze
circlip is removed from the thread. When
the high-pressure hose has been pushed well
on to its nozzle a Jubilee clip should be screwed
on to ensure a thoroughly safe connection.

The female end of the double bayonet

Fig. 5.-Photograph of the completely modified low-pressure valve.

connector should be dismantled, and the
outer tube put on one side for transformation
into a no -return valve. The rounded end of the
push -on nozzle should again be turned down
so that it can be forced into the high-pressure
hose, and its other end should be shaped and
threaded lin. B.S.P. as shown in Fig. 2.

The demand valve, which comes next in
the sequence, consists of a modified Calor
gas low-pressure valve 1946 Type F, and the
inlet should be tapped kin. B.S.P. to take
the nozzle which has just been threaded.
The large hexagon nut should be cut away
as it is not required. A thin rubber- washer
between the nozzle and its screw -in seating
completes a good air -tight joint.

The Demand Valve
This valve should now be dismantled, after

removal of the eight securing bolts and the
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small screw -on cap. The large compression
spring and its packing piece are not required,
and the fabric diaphragm should be replaced
by one of identical size cut out of 1/32in.
sheet rubber. Fig. 3 shows the main modifi-
cations, which consist of drilling the centre
of the brass diaphragm centre, tapping it
4 B.A. and securing to it loosely a double -
ended soldering tag, which is required to
hold one end of a diaphragm tensioning
spring.

The spring was close -wound with a tin.
former on a power -driven lathe, and was
originally a copper -plated steel spring from a

Mouthpiece

Inlet Exhaust

Fig. 6.-Shaping of 4in. copper tube to form
the mouthpiece. The rubber " gag" which fits
on to the short arm can be taken from a con-

ventional snorkel tube.

Valve
diaphragm

Retaining wire

takes the air to the mouth. The narrow
section was threaded"4in., 26 t.p.i., and the
body of the valve was tapped accordingly.
Before being finally screwed home the
threads were smeared with waterproof resin
varnish.

It may prove possible to use a short length
of the Sin. copper water pipe which is recom-
mended later for the mouthpiece ; if so a
small rubber adaptor tube of the type
described then will ensure a good fit for the
respirator tube. A circular clip held by one of
the eight bolts of the demand valve cover is
used to secure a short piece of the same 4in.
copper tube, on to which the outlet end of the
exhaust tube is pushed. Fig. 5 is a photograph
of the completely modified demand valve.

The valve illustrated was mounted on a
41in. by 3iin. piece of /i6in. thick fibre
sheet, and two edges of the fibre were slotted
so that small webbing straps could be secured
to it. It was just possible to drill the rear of
the valve, at the four corners of the channel,
and tap the holes 4 B.A. to screw the fibre to
the valve, without risk of the holes breaking
through into the air chamber.

iir- 1

L I -

Turned off Cut off

Rubber
seating

Securing
washer

Fig. 7.-Details of a simple and effective
the air exhaust tube.

no -return valve for

motor -cycle carburetter. The wire diameter
is o.o35in. and there are 8 turns. The other
end of the spring is attached loosely to a tack
seated in a central counter -sunk hole in the
screw tension -adjusting disc. The pointed
end of the tack, which protrudes through the
underside of this disc, is looped to hold the
spring end. Note that the spring should not
be finally connected at both ends until the
disc is screwed back into its thread, but after
doing this both ends of the spring should be
hooked so that they cannot jump off.

The top cover of the valve should now be
drilled with about 24 lin. diameter holes, to
allow the water to reach the side of the
diaphragm remote from the air supply. The
single hole that already exists is not sufficient
because there is considerable movement on
the diaphragm which will tend to displace
a cubic inch or so of water at each movement,
and any restriction on exit or ingress of water
would make the action of the diaphragm
sluggish.

The air outlet from the demand valve must
be enlarged, but before this is done the lever
mechanism will have to be removed from the
channel in the base of the valve. It is not
easy to remove the lever pivot, but this will
not prove to be an obstacle if care is taken in
enlarging the hole.

The size of the hole will vary according to
the size of outlet tube to be used, but it should
be remembered that the bore of this breathing
tube section should not at any point be less
than gin. The outlet shown in Fig. 4 was
made from a piece of aluminium alloy tube
found in the scrap box, and as the outer
diameter of the thicker section is sin. it
connects well to the respirator tubing which

Mouthpiece
The inlet respirator tube

connects between the outlet
of the demand valve and the
mouthpiece, which as has
already been stated is made
from in. copper pipe. Rubber
adaptor sleeving with inside
and outside diameters of in.
and tin, respectively is used
to ensure a tight non -slip fit.
In the aqualung shown in
the photographs it w a s
decided to bring the high-.
pressure hose over the right
shoulder, although it could
equally well have gone over
the left, and this positioned
the inlet air tube on the left
of the wearer, with
exhaust tube on the right.
For this reason the left-hand
side of the mouthpiece is

the longer side. This has been arranged so
that both inlet and exhaust tubes will be at
similar tensions for any position of the
head, and compensates for the fact that
the securing fixing for the exhaust tube on
the demand valve is slightly above that for
the inlet tube.

It must be remembered that the normal
position of the head of a submarine swimmer
is tilted back as far as it will comfortably go,
so that the eyes can look along the line of
travel. This dictates the odd -looking angle
of the T -piece pipe which is soldered on to
the main body of the mouthpiece ; when the
eyes are looking straight up, the two ends
of the pipe should be almost parallel with the
chest. Perhaps the importance of this will be
lost to readers with no experience of diving
masks ; those who have used them will know
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that all models available at present have a
very limited field of view. Fig. 6 is a sketch
of the mouthpiece tubing.

A second advantage possessed by this
aqualung over conventional models may be
mentioned here. When the head is thrown
back in this way to give good visibility in the
direction of travel a demand valve carried on
the cylinder head proves to be most uncom-
fortable to the back of the head ; the demand
valve worn on the chest solves this problem
completely.

One of the cheap snorkel tubes readily
available in sports shops will supply the rubber
mouth -grip which puts the finishing touch to
the mouthpiece, and incidentally it will be a
good thing always to take this snorkel along
when diving in open water. The aqualung
with an exhausted air cylinder soon leads to
an aqualung with an exhausted swimmer, for
the weight of the lung plus the lead weights
worn on the belt keep a surface swimmer very
low in the water.

No -return Valve
A no -return valve must be fitted in the

exhaust tube, close to its termination on the
demand valve, to prevent water being drawn
up the tube. The type found in the top of
a Services respirator charcoal filter is fairly
satisfactory, but many minutes' use may
allow a noticeable amount of water to get into
the tube.

The design shown in Fig. 7 can be quite
easily made, mainly from the outer shell of
the female bayonet connector which has
already supplied the high-pressure inlet nozzle
for the demand valve. The slotted end of the
tube is cut off, and both raised shoulders are
turned down, leaving a tube with a smooth
plain exterior and a slight constriction at one
end of the interior. A piece of the thin rubber
sheet which was used for the demand valve
diaphragm must be cut so that it rests inside
the tube on this constriction and yet does not
quite touch the inner wall of the tube at any
point. A U-shaped piece of phosphor -bronze
spring wire is next pushed down the tube to
hold the rubber in place, and this is held
firmly, in turn, by two square pillars cut from
3/16in. thick rubber. The pillars are nicked
along their length to receive the vertical arms
of the U -spring. A circular fibre or rubber
washer, which must be a tight push -fit in the
tube, finally secures the whole assembly.
Reference to the accompanying drawing will
make the build-up clear.

Webbing Harness
The aqualung is carried on the back of the

diver, and its 201b. or so of weight in air
must be supported firmly by sturdy shoulder
straps. In water, however, the cylinder is
buoyant, and its movement away from the
body in any direction must be prevented. In
addition it makes the diver buoyant, and he
must carry anything from 81b. to 141b. of
lead weights (depending on his own buoyancy
and the density of the water) on the front of

PARTS LIST
Part

Cylinder to M.O.S. Specification 0.133

Oxygen Regulator, gauge and double bayonet
connector

High-pressure hose ...

Two Service respirators (for tubes)...

Calor Valve 1946 Type " F "

Service Webbing belt 060

010

Or Khaki safety belt ...
Webbing straps : Seven 'ft. 8in. x in., five

3ft. 4in. x sin., twelve fibre washers (one
required for no -return valve)

From Cost, includ-
ing postage

Messrs. Pryce, 157, Malden £1o/5/ -
Road, Cheam, Surrey.

Watson's Eastern Motors, Aide- 17/ -
burgh, Suffolk.

Belgrave Wire Works, 130, 2/6
Halkin Street, Leicester.

Sexton & Scragg (Widnes) Ltd.,
Albert Road, Widnes, Lancs.

Calor Gas Ltd., Spares and. 30/ -
Service Agents

Army & Navy Boot Stores, 22, 5/6
Byrom Street, Liverpool, 3.

Milligans (see below). 2/6
Milligans, 24, Harford Street,

Liverpool, 3.

5/-

14,1-
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his belt to give him neutral buoyancy. This
is important, for aqualung divers should be
able to swim in all directions in the water
with equal ease. Note that as water is virtually
incompressible its density does not vary
appreciably from surface to bottom, not-
withstanding the well-worn tale about drowned
people's bodies floating about eternally, each
at its own level. In actual fact not even a
skeleton has ever been found in wrecks which
were more than a few months old.

The harness belt must be strong in order
to carry the lead weights, and it must be firmly
buckled so that it does not fly open in the
water. On the other hand there may come a
time when the whole aqualung proves an
encumbrance and has to be shed quickly in the
water, so the buckle must be capable of quick
release. If the Services type of belt suggested
in the parts list is used, it will be found possible
to hammer the male end of the buckle until it
grips securely and yet gives this quick release
facility. Time spent in practising opening and
closing the buckle by touch many times
before entering the water will he time well
spent.

Fig. 8 shows the configuration of the web-
bing harness. When ordering the lin. straps
for the weights and cylinder top, specify
brass buckles, for these are used in the harness,
and must be corrosion -resistant. The
buckles on the tin. straps are zinc -plated,
and so are fairly corrosion -resistant, but they
do not give such smooth and easy adjustment
at those places where the harness has to be
fitted tightly where it is already reasonably
taut as the recommended " D " rings. These
are tin. D -shaped rings, sewn into strap ends
in twos to make a continuously -adjustable
buckle. The method of use is to pass the free
end of the strap which is to be joined down
through both rings and then down again
between them. A tug on the free end of the
strap will then be found to tighten the fasten-
ing, but there will be no slip back in the other
direction.

All joins in the webbing straps and belt
should be double -stitched (using two needles)
with carpet thread, and the free ends of the
thread tied in a firm knot at the end of each
rectangular stitching section. Cut ends of
strap should be tucked under for about Ain.
before stitching is begun, in order to prevent
unravelling of the end threads. Unravelling
of the small straps used for the weights can be
prevented if a waterproof glue is rubbed well
into each side of the place it is intended to cut,
an hour or two before cutting them to size.
One of these spare cut ends is used for half
of the cylinder -securing strap near the cylinder
head, and two more hold the demand valve
high up on the diver's chest. This chest
strap must also be quick -release, opening at

Looped round
neck of bottle

Press -
stud

Shoulder straps

Stitched to belt

the side opposite the side from which the high-
pressure hose comes. The strap illustrated
was fitted with a sturdy press -stud fastener
taken from a Services respirator haversack.

The Lead Weights
Six of these were cast, each between 2 and

211b. in weight. Scrap lead was used,
and after being scrubbed it was weighed out
into batches ready for melting. The melt was
kept clear of scum, by skimming and stirring
until no more scum was produced, and then
poured into the mould shown in Fig. 9. The
four walls of the mould were made by tacking
together four pieces of 2 x 'tin. wood, two
of which had metal strips screwed in vertically
and centrally to form the strap channels.
After the wood had been dried thoroughly in
front of a hot fire for some hours it was
placed on a trowel, which formed the base of
the mould. Fig. to is a photograph of a com-
plete set of weights.

Testing
The tension on the demand valve adjusting

spring should be adjusted until it is impossible
to blow through the inlet tube to the valve,
although the valve has just been opened by
sucking air through the outlet tube. After
assembling the rest of the aqualung, it should
be ready for full -pressure testing.

The cylinder should be delivered to a
British Oxygen Company air -pumping station,
if at all possible, to avoid possible risk of
damage to the valve -gear by larger cylinders
during transportation from collection depot
to pumping station. In any case it is wise to
fit some kind of protective cover to the valve -
gear at the top of the cylinder. The bayonet
connector at the end of the high-pressure hose
must, of course, be disconnected, and the
soldered -up jet replaced in its position in the
reducing valve.

For a few shillings extra charge B.O.C.
will paint the cylinder in the regulation
fashion, with alternate black and white
quadrants at the top third and grey below,
with the word " AIR " stencilled on plainly
in black. The cost of an air fill is about 4s.
for commercial quality, but more than twice
this for medically pure air.

If you should be able to join a branch of the
British Sub -aqua Club which possesses a
transfer pump they will be able to pump your
cylinder for you, at a more reasonable cost,
from a large B.O.C. cylinder.

With the cylinder fully charged, make sure
that the closure screw -valve is turned off
(fully clockwise) and then unscrew the
reducing valve to remove the blind jet. After
replacing the valve and tightening well home,
the bayonet connector should be replaced,

Shoulder
stws

Weight straps

Fig. 8.-Details of the harness, assembled from khaki webbing straps,
and belt.

and the closure valve opened slightly and
slowly.

It must be stressed here that sudden build-
ups of pressure should be avoided v'henever
compressed gasses are being used. Tempera-
tures inside the equipment will be produced 
by careless handling which could easily
touch off a diesel explosion if any traces of
oil or grease are present. Equally, of course,
it is important to keep all apparatus free of
even minute smears of oil or grease.

Fig. 9.-Suggested mould shape for casting the
lead weights.

Fig. To. -A set of lead weights, totalling
131/b.

With the valve open there will probably be
a slight escape of air through the demand
valve ; this should be stopped by increasing
the tension on the spring with the adjusting
screw -disc. The needle of the pressure gauge
should be a little over the to -minute mark,
and when the closure valve is shut the needle
should stay where it is. If it does not there
must be an air leak somewhere. If the test is
satisfactory the valve may be opened again
and the operation of the aqualung tested by
taking a few breaths from the mouthpiece.

If air comes through freely as required and
can be exhaled without effort the equipment
is ready for a full-scale water test, and you are
well on the way to partaking of the joys of this
new and exhilarating sport of submarine
exploration. Figs. t t and 12 give some idea
of what you will look like to the fish.

BOOKS FOR ENGINEERS
By. F. J. CAMM

Refresher Course in Mathematics 8/6,
by post 9/-.

Newnes Metric and Decimal Tables 3/6,
by post 3/9.

Newnes Electrical Tables and Data 10/6,
by post 11/-.

Slide -rule Manual, 6/-, by post 6/6.
Mathematical Tables, and Formula. 5/-,

by post 5/3.
Dictionary of Metals and Alloys, 10/6,

by post 11/-.
Wire and Wire Gauges (Vest Pocket

Book), 3/6, by post 3/9.
Practical Mechanics Handbook, 12/6. by

post 13/-.

Published by

SOUTHAMPTON STREET, STRAND, W.C.2 1-

GEORGE NEWNES LTD., TOWER HOUSE,
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Scientific Timekeeping
Gravity Escapements : Temperature -compensating Pendulums' : Electrical
Escapement : Crystal Timepieces By F. G. RAYER

THE accuracy of present-day clocks of
the type used for astronomical and
other scientific purposes is very high,

better than one second per year in some cases,
and has been achieved by the systematic
elimination of variable factors which may
change the timekeeping rate of the mechanism.
Many of the principles employed are extremely
interesting. Early clocks used a " fly " or
air -fan to regulate the rate of unwinding and
were poor timekeepers. With the pendulum
and balance -wheel as regulators much higher
standards of accuracy were possible, but the
exact rate of the clock still varied under the
influence of variable factors-e.g., temperature
(which changes the length of the pendulum
rod, and hence its rate of swing), air pressure
(which modifies the density of the medium
through which the bob swings), and variation
in driving force. Such factors have been
eliminated one by one, until the present-day
scientific clock has reached a remarkable
accuracy.

The usual type of clock escapement is
shown in Fig. t, and is to be found in this or
similar form in all domestic pendulum clocks.
As the pendulum swings, the pallets allow
one tooth of the escapement wheel to pass at a
time, while the rotation of the wheel imparts
impulses to the pallets, crutch and pendulum,
so that the latter remains swinging. In clocks
of higher grade the pallets may be jewelled to
reduce friction and wear. They, and the teeth
of the escapement wheel, may also be found
in a variety of shapes. All, however, serve the
same general purpose.

The length of pendulum in pendulum
clocks depends upon the number of teeth on
the escapement wheel and gear ratio between
escapement wheel and hands. A half -second
pendulum requires to be approximately 91in.
long and a one -second pendulum approxi-
mately 39in. long. Longer pendulums are
found in some tower clocks, etc. A two -second

Pendulum suspension spring

Pa/let

Escapement
whet/

*dm
Pendulum rod

Fig. 1.-Clock
escapement.

pendulum would have to be about 156in.
long. The exact length depends upon the
latitude, and needs to be longer towards the
poles.

Though such a clock may keep quite good
time, it is useless for scientific purposes
because all the variable factors mentioned are
at work. If the clock is spring -driven, the
worst cause of a fluctuating rate will be the
weakening power of the spring as it unwinds.
A cheap clock may easily gain when tightly
wound and lose badly when almost unwound.
Though this can be largely overcome by using
a weight as driving power, or employing a
fusee and chain to equalise the power of the
spring, some variation in driving power is
inevitable. The effect of such changes can be
overcome by special escapements.

Gravity Escapements
To overcome the variations just described

an escapement operating on the principle
shown in Fig. 2 is usually employed. The
escapement wheel is rotated by spring or
weight, through the usual gear train. Its
rotation is prevented by the holding catch,
until the catch is lifted by the small roller
fixed to the pendulum rod. The impulse
lever is normally resting upon the point of
one of the escapement wheel teeth.

When the holding catch is released by the
roller, the escapement wheel turns, allowing
the impulse lever to fall. The roller on this
lever gives an impulse to the pendulum rod,

Suspension

Rollers

Impulse lever

Ho/ding catch

Pendulum roc/ Escapement wheel

Fig. 2.-Principle of gravity escapement.

pushing it to the left. The escapement wheel
then lifts the impulse lever to its original
position, the wheel being held until the holding
catch is again released by the pendulum
swinging to the right.

With this system, the escapement wheel
serves only to lift the impulse lever to its
original position. The pendulum is kept
swinging by the fall of this lever, which
depends upon gravity, and is in no way related
to the power applied to the escapement wheel.
As a result, the clock is freed from any varia-
tion arising from changes in spring tension, or
any similar cause.

Forms of gravity escapement are employed
in almost all high-grade clocks where scientific
standards of accuracy are required. Matters
may be arranged so that impulses are given to
the pendulum in both directions. The exact,
rate of the pendulum still depends upon its
temperature, however, as expansion due to an
increase in temperature slows the rate of
swinging.

Temperature -compensating Pendulums
The ordinary type of pendulum is shown

in Fig. 3a, and the rate of swing is adjusted
by moving the bob up and down on the rod.
It is lowered to make the clock run slower,
and vice versa. With long pendulums. sub-
jected to considerable changes in temperature
quite large inaccuracies of rate may be caused
by expansions and contractions modifying
the length of the rod. This can be reduced
to some extent by using a material which is
not greatly influenced by temperature-a
wooden rod is used in some clocks of quite
high grade, or a nickel and steel alloy such as
Invar, which is little affected by temperature,
may be used.

Some modification in length must inevitably
arise, however, and an early method of over-
coming the results of this is shown at 3b.
Here, the pendulum bob is of mercury, the
vessel not being wholly full. As the pendulum

rod expands downwards, the mercury expands
upwards, thus compensating for the change in
pendulum length. Such a pendulum can be
more accurate than the ordinary type. A
scale is often fitted so that the clock can be
positioned to provide an equal swing each
side the zero, or central hanging point of the
pendulum.

A further method is shown in Fig. 3c.
Here, the rods " B " support the pendulum
bob. These rods are fixed to the upper
cross -piece only, to which the outer rods
" A " are also fixed. These outer rods are
fixed to the lower cross -piece, to which
the inner rod " A " is also fixed. If tempera-
ture increases, the inner rod " A " and two
rods " B " expand in a downwards direction,
which would lower the bob. However, the
outer rods " A " expand in an upward direction,
lifting the top sliding cross -piece. If the
metals are suitably chosen, this upwards
expansion can exactly compensate for the
downward expansion of the other rods, so
that the bob remains in the same position.
This results in a pendulum virtually unaffected
by temperature variation.

Even when these methods are employed,
however, some variation in the clock's rate
arises, largely due to changes in air pressure.
With increased air pressure, the pendulum
has to swing through a denser medium.
Even this difficulty has, however, been
overcome in observatory and other scientific
clocks, and electrical operation is most usual.
Some types of electrical clocks use a high-
grade chronometer type movement, the clock
being spring -driven and being wound elec-
trically (usually by a magnet and ratchet
wheel) at short intervals-e.g., as frequently
as I minute. This method is not that normally
used when the highest grade of accuracy is
required, however, when the electrical free -
pendulum gravity escapement is used.

Suspension

Flat spring

Mercry
bob

Adjusting
screw

@
Fig. 3.-Ordinary and temperature compen-

sated pendulums.

Electrical Escapement
One form of this is illustrated in Fig. 4,

and it may be assumed that the pendulum
will be of a type designed to avoid variations
in rate due to changes in temperature. Each
time the pendulum swings, the jewelled pawl
rotates the toothed wheel one tooth, back
motion of the wheel being prevented by a
trailing pawl. The impulse lever is normally
in its raised position, being held by the
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Made Oeciaily 4919 Poo
TRIANGLE BRAND

STOCKS 81 DIES
The Pack that slips
into your pocket

Every
handyman

will welcome
this New Pocket

size set of Stocks
and Dies in a carton.
Threads available are
Whitworth, B.S.F.,
B.A., Model En-
gineer's, B.S. brass,
metric and

American.

* " TRIANGLE "Brand
Tools are obtainable from your usual Tool

Specialists. In case of difficulty please write to :-

THE BRITISH TAP & DIE CO.. LTD.
TRIANGLE WORKS, TOWN ROAD, EDMONTON, N . 9

SCIENTIFIC STUDENTS,
KEEN PHOTOGRAPHERS &
anyone needing a good reliable Balance at
a really

REASONABLE PRICE

should secure a " COURIER " Precision
Balance Outfit (Pat. App, for) with which
co build for themselves this Balance from
genuine commercial balance parts, including
real AGATE bearings, steel knives, brass
pans and fittings.

Capacity 100 grm. Sensitivity : 10 mgrm.

These outfits are designed and produced by Balance specialists.
Complete, with full instructions and blueprint. From your usual supplier or direct.

Price

WILLIAM A. WEBB LTD. (DEPT. C) 47/6
1-9, Perrymans Farm Road, ILFORD, ESSEX, ENG. (UK postage 1/..)

Ideal for the workshop. Can be fitted
to bench or screwed to wall. Lampholder
is S.B.C. and the high efficiency metal
reflector is of the pygmy type. Unused
and perfect Government Surplus at under half
cost price. Discounts for quantity orders.

CHARLES FRANK
67-73, SALTMARKET, GLASGOW, C.I.

Phone : Bell 2106.

MODELS BY
/11111111111 16
BASSET1 LOWNE

A STARTING
POINT

There's realism in a solid metal FOR
P.W. track built from Bassett-
Lowke sets. All parts being made
to withstand years of wear and weather,
the tracks are equally suitable for
indoor and outdoor use. For clockwork
and steam systems out-of-doors, or
electric indoors, choose Set " A." For
out-of-doors electric operation or
extensive indoor use, Set " B."

TRACK PART SETS for making
I8ft. of realistic Gauge "0"
Permanent Way.
Set " A " (with steel, rail) .. 40/ -
Set " B " (with brass rail) .. 50/ -
Set AfE for electric traction .. 5I/ -
Set BIE for electric traction .. 6I/ -

Each Set Comprises
12 36in. lengths rail.
12 fishplates.

216 chairs.
108 sleepers.
500 spikes.
500 panel pins
12 battens.

Track Gauge.
Chair fixing jig.
Purch.
Illustrated instruction book,
" Laying Permanent Way."

YOUR

4.411"444
MODEL RAILWAYS
GAUGE 'O & GAUGE 00

BASSETT-WWKE up
NORTHAMPTON,

LONDON, MANCHESTER.

This 100-p'(ge fully illustrated book
is packed with interest for model
railway enthusiasts. The most compre-
hensive Bassett-Lowke book ever
issued ! Send 2/- to Department MR.I2.

BASSETT-LOWKE LTD
Head Office and Works :

NORTHAMPTON
LONDON

112, High Holborn, W.C.I.
MANCHESTER

28, Corporation Street.

+xis;
x?xXX The SENSATIONAL

26 Gns.
CAN BE YOURS FOR 211(; DEPOSIT

*Send for illustrated leaflet and details.

TAPE RECORDER

is now available from stock.

The ONLY magnetic Tape Recorder which
gives you low price, light weight, complete
portability-playback through your own
favourite system of reproduction, be it radio
or quality amplifier.

Or complete with matched crystal micro-
phone and ONE hour spool of laboratory
matched tape : £31.4.6.

E. & G. MAIL ORDER SUPPLY CO. 33 Tottenham Court Rd., London, W.f
SEE IT AT THE RADIO CENTRE Telephone : MUSeum 6667

SILK SCREEN PRINTER
with ALL SUPPLIES

& FREE COURSE !

PRINTS IN SIX COLOURS
printing and colouring process for amateurs or
professionals alike and all hobbyists. Its versatility
is enormous. It will print a few copies, cr hundreds,
to a professional standard, in solid colours, or.intricate
designs, on cloth, paper, wood, glass, metal, etc. Print
greeting cards, toys, models;drawings, paintings in full
colour, photographs, type -script. Fluorescent colours,
suede hock and novelty finishes, transfer papers for print -
ins your own transfers also available. Can also be used as
first-rate duplicator with any typewriter. Nowhere
else is such a large and comprehensive outfit offered
for so little money. As supplied to WM. Government,
Educational Authorities, Printers and private users
throughout the world. Thousands testify to the
quality and amazing value. Do not miss this oppor-
tunity.
-ON PAPER, WOOD, CLOTH, PLASTICS, etc.
AMERICAN PUBLISHERS SERVICE

(Graphic Arts Div.),
DOCKING ROAD, SEDGEFORD, NORFOLK

This IS the

BARGAIN OF THE YEAR
COMPARE THE VALUE

SEE WHAT YOU GET!
Large 16in. x 12in. PRINT-
ING FRAME. Stout Lamin-

ated WOODEN BASE.
Patented ADJUSTABLE
HINGES (for printing on
material up to fin. thick).
Fine Quality SQUEEGEE

SIX CONTAINERS COL-
OURS -- Red, Blue, Yellow,

Green, Black, White.
STENCIL FILM (design
traced and applied with hot

iron).
STENCIL CUTTERS and
HOLDER. Register Guides,

Masking Tape, etc., etc.And FREE 10/- COURSE
giving step by step procedure
for every application of pro-
cess, including PHOTO
STENCILS, DAYGLO,

FLOCK finishes, etc.

for 47/6 IM1
REFUND GUARANTEED

IF NOT APPROVED
WITHIN 7 DAYS.
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ANNOUNCING

THE AMAZING
Just ONE of these unique motorised miniature

tools can be built up as

I. LATHE (2, Swing x Si x 9 speeds)

2. GRINDER

3. PILLAR DRILLING
MACHINE

4. MILLING MACHINE
5. HAND DRILL

machine

YOURS FOR ONLY

£2.17.6 DEPOSIT

and 10 6 p.w. or 45 - p.m.
for 12 months.

Cash price £27.17.6.

Additional equipment available
Jigsaw, Circular Saw, Machine Vice, Milling
Table and Clamps, Flexible Shaft and High
Speed Steel Tools and Cutters of all descrip-
tions.

Send now for full details from :

Dept. P.M.I, J. & H. SMITH LTD., 16, Harrison Street, Leeds, I.

MADE IN
AUSTRIA

jfis 4111

NEW! LEARN
THE PRACTICAL WAY
With many courses we supply
actual equipment thus com-
bining theory and practice
in the correct educational
sequence. This equipment,
specially prepared and de-
signed remains your property.
Courses include: Radio, Tele-
vision. Mechanics, Electricity,
Draughtsmanship, Carpentry,
Photography, Commercial
Art, etc.

THE

POST THE COUPON TODAY FOR OUR
BROCHURE ON THE LATEST METHODS
OF HOME TRAINING FOR OVER

150 CAREERS & HOBBIES
PRIVATE AND INDIVIDUAL TUITION IN YOUR OWN HOME

Accountancy Commercial Art & M.C.A. Licences Sanitation
Advertising Drawing Mechanical Engineering Secretaryship
Aeronautical Customs 8, Excise Officer Motor Engineering Sheet Metal Work

Engineering Draughtsmanship Photography Shorthand & Typing
Automobile Economics P.M.G. Licences Sound Recording

Engineering Electrical Engineering Police Structural Eng,
Banking Electronics Production Engineering Telecommunications
Book-keeping Fashion Drawing Public Speaking Television
Building Heating & Ventilating Eng. Radar Time & Motion Styli
Business Management Industrial Administration Radio & Television Tracing
Carpentry Journalism Servicing Welding
Chemistry Languages Radio Engineering Writing
Civil Service Marine Engineering Refrigeration Works Management
Civil Engineering Mathematics Retail Shop Management Workshop Practice
Commercial Subjects Salesmanship and inany others.

Also courses for University Degrees. General Certificate of Education, B.Sc.Eng.. A.M.I.Mech.E.,
A.C.C.A., A.C.1.S., A.M.Brit.I.R.E., A.M.I.1,A,, City L Guilds Examinations, R.S.A. Certificates, etc.

ADVANTAGES OF E.M.I. TRAINING
* The teaching methods are planned to meet modern
industrial requirements. * We offer training in all

subjects which provide lucrative jobs or interesting
hobbies. * A tutor is personally allotted by name to
ensure private and individual tuition. * Free advice

COURSES FROM 15/- PER MONTH

INITIPMS
The only Postal College which is part
of a world-wide Industrial Organisation

covering all aspects of training is given to students
before and after enrolment with us.

POST -THIS COUPON TODAY
Please send without obligation your FREE book.

E. M. I. INSTITUTES (Dept. 144k)
43 Grove Park Road, London,W.4

NAME

ADDRESS

SUBJECT(S) OF INTEREST
January, 1955.

OMB =NM =In OMR
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catch. The magnet armature is dropped
upon its stop.

When the raised segment of the wheel
reaches the pawl, the latter does not drop to
its usual extent. As the pendulum swings to
the right, the top of the pawl therefore
draws the catch aside, and the impulse lever
drops. This gives an impulse to the pendulum,
the roller moving upon the shaped piece fitted
to the pendulum rod. When the impulse
lever has reached its lowest position the two
contacts meet, energising the magnet. The
armature is then drawn sharply upwards,
which lifts the impulse lever so that it is again
held in the raised position by the catch. As
the armature cannot lift quite so far as the
impulse lever, the latter continues its upwards
movement under momentum, breaking con-
tact with the armature. The armature then
falls to rest upon its stop.

With this type of clock the impulse given
to the pendulum is not dependent upon the
strength of the operating current, which
serves merely to lift the impulse lever to its
raised position. If the pendulum completes
its swing in one second, an impulse will be
given to it each 12 seconds. The rotation of
the wheel may operate the clock hands
through a suitable gear train.

Impulse lever Pendulum rod
Magnet

Contacts Catch

Armature
Stop

Wheel

Raised segment

Shaped
bracket

To slave clock and battery

Fig. 4.-Electrical gravity escapement.
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Impulse
paw/

Impulse from
master clock

To master clock
impulse circuit

Trailing paw/

Wheel driving
clock hands
through gear
train

Contacts closing
once per revolution

Fig. 5.-Master-slave ; slave -master control.

In order that any possible cause of variation
may be removed, a further unit is employed
in the free -pendulum clock. This is shown
in Fig. 5, and consists of a type of slave
clock. With such a slave clock, impulses are
received from the master clock pendulum.
With each impulse (or completion of the
electrical circuit) the pawl turns the wheel
one tooth, this rotation being used to operate
the clock hands. There is thus no need for
the wheel in the master clock to drive the
hands, and possible friction from this cause
is eliminated. It is also possible for the
impulse lever setting circuit to be completed
by the slave clock. As the slave clock derives
its power from an external current source,
variations in which cannot affect its rate of
operation, no change in rate is possible in the
slave clock. The master clock itself has no
work to do, since the clock hands are turned
by the slave clock. Its pendulum may, in
addition, be enclosed in an air -tight cylinder
which is partly exhausted, and this is the form
of construction employed in the highest -
grade " free pendulum " observatory clocks.
Since external influences have been removed
to such an extent, the time -keeping abilities
of such clocks may be better than one second
in 12 months. Final regulation may be by
means of adjustment of air pressure within
the cylinder. The electrical escapement,

with slave clock, means that no moving
spindles need project from the cylinder,
and the electrical conductors can be sealed in.

Crystal Timepieces
Piezo-electrical crystals are used in radio

transmitter circuits because they have the
ability to retain a frequency of oscillation
within remarkably accurate limits. This
principle is employed in crystal -controlled
clocks, the method of operation of which is
shown in Fig. 6.

The crystal is vacuum sealed under constant
mechanical pressure, arid maintains its
oscillations by means of an oscillatory circuit
employing valves or other means. The
frequency of oscillation is reduced to a more
convenient figure by divider circuits, until
the output is of such a frequency that a
synchronous motor may be run. Such a
motor employs a rotor with a specified
number of poles or teeth, and running be-
tween fixed pole pieces energised by the
field winding. Once set in motion at a suitable
speed, the rotor will continue to run in
synchronisation with the impulses in the
coil. Suitable reduction gearing, by worm
or spur gears, reduces the speed tot revolution
per minute for the clock second hand. Further
ratios of 6o : I and 12 : I (or 24 : 1) operate
the other hands. Other clocks may be operated
by contacts on the second hand spindle, which
will close once each minute, thus energising
slave type movements which will all maintain
equal accuracy.

Piezo-electric Synchronous
crystal motor

Amplifier nd frequency divider

Reduction
drive

Clock hand

Fig. 6.-Crystal controlled timepiece.

Plastic Stamps
Using Plastic as -the Basic Material Instead of Rubber

IN a past issue Of PRACTICAL MECHANICS
(December, 1953) details were given of
rubber stamps manufacture. A more

recent development in this field, however,
has made this process an easier proposition
for the amateur. Instead of using rubber
as the basic material, an I.C.I. plastic called
" Welvic Paste " has been employed with
excellent results.

Plastic has several important advantages
over rubber, in that it is easier to process, it is
not attacked by the pad ink, and it does not
perish with age. Probably the biggest advan-
tage is the simplicity of processing. All that
is necessary is to pour it, as you would a metal,
into the mould and apply heat. Instead of
having to perform the tricky vulcanising
process the application of heat at about 15o
deg. C. alone is sufficient to cause gelation
of the plastic. It is quite possible to make a
serviceable stamp by heating to only Ito deg.,
although the plastic does not attain its full
strength at this temperature.

It is not necessary to repeat the methods of
preparing plaster of Paris moulds as this is a
simple operation within the scope of anyone,
but there is a specialised job which this plastic
method is particularly suitable for, but which
may be tricky from the mould point of view.
Many people to -day are interested in produc-
ing their own maps or charts, especially
schoolteachers, but the problem of getting a
rubber roller type of stamp for the rapid

production of outline maps is often great when
the makers do not have the particular one
required in their catalogue Indeed, the
cost of producing a non-standard roller is
prohibitive. Using the plastic, however, this
job becomes simple.

First, obtain a shallow tray, about tin.
deep and line the bottom with a sheet of thin
glass. Prepare now a mixture of plaster of
Paris (31b. of plaster to one quart of water).
Mix the two by adding the plaster to the water
slowly, stirring all the time. Pour the creamy
mixture into the tray and allow to set for several
hours at least, as the mould must be absolutely
dry before using. Remove the mould gently
from the tray and turn it over and replace in
the tray again. Now the underside will be
upwards and if the casting has been done well
this surface which has been against the glass
will have a very smooth finish.

A positive tracing of the map required
should now be made on the plaster surface
and, with the aid of a stencil pen or similar
tool, the tracing should be engraved into the.
plaster. This is not such a difficult job as it
sounds as the plaster is of a porous nature
and can be readily scratched with a sharp
implement. The engraving should be carried
out to a depth of about t116in. When all the
figuring required has been done, dust off
the removed powdered plaster and pour the
plastic over it to a depth of about 3/16in.
This thickness is right for a map of approxi-

-

mately 'ft. square. For smaller sizes the thick-
ness can be reduced.

Now heat the whole mould, complete with
plastic, to a temperature of 1 to to 15o deg.
C. As soon as the temperature reaches s iodeg.
gelation will take place and, if required, the
process can be stopped there, but to produce
the best the plastic is capable of, complete
heating to 15o deg. should be carried out.
Do not attempt to remove the plastic from the
mould whilst it is still hot as it will probably
tear. Allow the whole job to cool down and
then gently peel it off from one corner. The
result will be a relief map in the negative.
After the application of ink this is ready for
printing.

Two methods of printing are open to the
user : first, using it flat, rolling the ink on to
it and then following with the paper or secondly,
mounting the plastic map on a wooden roller
with a rubber type adhesive and rolling it
over the ink pad, and then over the paper.
Of the two methods, the second is the better,
as it is much quicker and more accurate.
Large stamp pads for the purpose can either
be bought ready-made or a simple one can be
made up.

Obtain a piece of wood a little larger than
the map size and cover its upper surface with
tinfoil. Now cut about to squares of surgical
lint and lay them on the surface so that
they cover the tinfoil. Cut a square of white
cotton material, large enough to cover the
pile of lint and also overlap the edges of the
wood by about tin. Using drawing pins
secure the edges of the cotton underneath,
pulling it tight to clamp the lint firmly in
place. The pad can now be placed in a shallow
tin and is ready for use 416%,
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Fig. 1.-The baronieter with its new dial.

September issue of PRACTICAL MECHANICS,
shows this relation and is, therefore, applic-
able for the purpose of setting out a new dial
to give barometric instead of height indications.
Using this table, a graph of pressure against
height may be plotted to find the particular
heights which correspond to the specific
pressures in which we are interested, which are
from 27 to 33 in. of mercury. These are
tabulated below.

Pressure
inches of mercury

27
28
29
3o
31
32
33 -2760

In relation to the zero height mark on the
dial of the altimeter, the angles which will
put these pressures in their correct places on
the new dial are shown in Fig. 2. It is as well

Corresponding
altimeter height, ft.

2815
1830
85o

-98
-1002
-1880

the whole mechanism complete with pointer
is made to rotate within the case by turning
the knob which is fitted at the bottom. On
the front plate of the mechanism there is a
lubber line, and at a certain point in the
rotation of the mechanism this line appears
in the window. When this registers with the
lubber marks on the dial, the pointer being at
zero, the pressure is exactly 29.92in. of
mercury, giving a fixed and definite level,
i.e., " standard sea level," as opposed to the
relative levels shown to the pilot when the
knob has been turned.

Setting the Barometer
This facility is not much use as an aid to

calibrate the barometer, in fact, it is a nuisance.
When the job has been done we do not want
to have to wait for a day when the pressure is
exactly 29.92 at the seaside-to which we
should have to go to set the knob so that the
lubber line came in the right position. It is
necessary, therefore, to have access to another

A Domestic Barometer
Details for Converting a Mark XVIIA Altimeter

By C. W. TINSON

THE Mark XVIIA altimeter is not one of
the very sensitive type, but as it is
more readily obtainable from stores

which sell ex -Government material it is
popular among those who wish to make use of it
as a barometer. It is quite effective as such
and there 'is no great difficulty in making the

1101" transformation, but unless one is familiar with
altimeters it is quite easy to do this in such a
way that the instrument gives incorrect
readings.

This mark of altimeter is constructed on the
aneroid principle, with a metallic capsule
which expands or contracts according to the
atmospheric pressure, the movement being
connected to the pointer by means of suitable
gearing. The scale on the dial consists of an
outer circle of 21in. diameter, calibrated in
height up to 2o,000ft. and inside this is
approximately three-quarters of an inner
circle. After making one complete revolution
up to 2o,000ft., the pointer goes on and
heights between this and 35,000ft. are indi-
cated on the inner ring.

In Great Britain the atmospheric pressure
rarely drops below 28in, of mercury, nor is it
often much above 3o.5in. ; a range of from
27 to 33in. is more than ample to cover
barometric requirements. This range corre-
sponds to an altimeter height difference of
about 6,000ft. and conveniently covers the
top quarter of the dial in a nice symmetrical
arrangement. The appearance of this alti-
meter when provided with a new dial for use
as a barometer will be as is shown in Fig. r.
What is required is, firstly the best way of
laying out the new scale and, secondly, how to
set up the instrument so that the indications
it gives will be true ones.

Laying Out a New Scale
As an altimeter, the calibrations are in

accordance with the relation between atmo-
spheric pressure and what is known as the
" I.C.A.N. Standard Atmosphere," in which,
by international agreement, certain " indi-
cated " heights are associated with defined
preSsures and temperatures, and according to
this standard zero height is fixed at a pressure
of 29.92in. of mercury and a temperature of
15 deg. C., in which conditions the level is
known as " standard sea level." The table
which was published on page 53r of the

to cut a small vee-notch in the top of the new
dial in the position shown in Fig. 2, or other-
wise to mark the new dial in such a way that
the line from which all the angles are measured
can be made to coincide exactly with the zero
height mark on the existing dial during the
process of sticking the new one on top of the
existing one.

The case of the instrument consists of a
bakelite moulding, and the glass is clamped
in position by a bakelite bezel secured by eight
countersunk screws. Having removed the
bezel and the glass, the inexperienced are
advised to get a watchmaker to take off the
pointer, so that damage to the delicate
mechanism may be avoided. The new dial
can then be stuck on top of the old one and the
pointer, glass and bezel reassembled.

The notch which has been cut at " twelve
o'clock " should have ensured that the
pressure indications are in their right place
relatively, and at first sight the job now seems
to be complete, but there is a little more to be
done to ensure that correct indications are
given by the pointer. Before going into this, a
little in the way of explanation of the altimeter
is necessary.

The Altimeter Explained
A circular window, with white lines branch-

ing out of it, will be noticed in the original
dial and the reader, if not familiar with alti-
meters, may be puzzled about this. The short,
white lines are called " lubber marks " and
the omission of the window and the lubber
marks from the new dial may be queried.

An aircraft has to take -off from aerodromes
at various heights and in a variety of atmo-
spheric conditions. In many cases the pilot
will want to set the pointer of his altimeter to
read zero at the point of departure. If, for
example, the aerodrome were at 3,000ft.
above sea -level and his instrument were not
adjustable, he would have to bear in mind
that when it said 3,000 it really meant zero
height as far as that aerodrome was concerned.
Forgetting this could easily bring trouble if
the visibility were poor on his return ; he.
would reckon there was a further 3,000ft.
of descent before preparing to land when, in
fact, there was nil. So it is more convenient
for him to be able to zero his altimeter at take-
off. To provide a practical means to do this,

4 14o
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barometer ; consult a mercury barometer,
however, as this is a scientific instru-
ment and may be depended upon to give
pressures accurately. The knob of our alti-
meter/barometer conversion may then be
turned so that its indication agrees with that
shown by the mercury instrument.

Do not make a telephone request for the
pressure reading unless the place at which the
mercury barometer is situated is known to be
at the same level and is not far away ; go to
the place where it is when you want to set your
own. A difference in height of 2ooft., for
example, makes a difference of about one -
fifth of an inch in pressure and this, coupled
with the possible difference in the atmospheric
conditions at a distant place, may well mean
that a telephoned answer would result in an
incorrect setting of your job.

Finally, it is desirable to take some action
which will prevent anyone interfering with the
knob after it has been set, so destroying the
accuracy you have taken such trouble to
ensure. A light sheet -metal cover can be
made to shroud the knob and this can be
made to fix to the case of the instrument
by means of the two lower screws. If this
cover is painted with photographic (matt)
black it will blend with the finish on the
instrument. In. cases where facilities for
making a cover are not available, the best way
is to paint a dot on the edge of the knob, and
another adjacent and in line with it, but on the
case, so that subsequent movement of the
knob can be detected and the setting returnel
to its correct position.
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WATSON'S SPECIAL OFFERS

£22- 10-0 Carr. 15/ -
DOUGLAS ENGINES. -250 c.c. o.h.v. fiat
twin units, complete with petrol tank. etc.
Ready for operation. A particularly smooth
running and efficient unit for a low outlay.
Tested and guaranteed.
BRIGGS & STRATTON. -12/15v. 300 w.
flattery charging sets. Each slightly used,
tested, with Three Months " Same -as -
Makers " guarantee. Price 217.10.0.
Carr. 1216.
PRISMATIC ELBOW TELESCOPES. -
These instruments were produced for use
with anti-aircraft predictors, to the finest
optical standards. Very neat and compact
(91n. overall) and due to their construction
are extremely easy to use at any inclina-
tion without tilting the head. 7X magni-
fication. bloomed lens, eyepiece focussing
crystal-clear definition at any range.
Amazing value at 22.17.6. Post 2/-.
SIGHTING TELESCOPES. -These have

Pinhole " diaphragm and forward sight
needing no lenses and usable in any kind of
weather. Size 22iin. long, llin. diam.
4/6 each. Post 2/-.
LENS UNIT. -Consisting of two fin. lens in
2in. brass focussing mount with adjustment
2in. overall. 14/8. Post 1/-.
V-ROPES.-21/32in. x 7/16in. 52In. overall.
3/6 each. 5 for 16/6. Post 1/-.
COIL SPRING BELTS. -kin. x 12in. long
extends to 15in. Any number can be joined
together. 20 for 4/6. Post 9d.
EX-R.A.F. TOOL BOXES. -Size 141n. x
9in. x Sin. Dovetailed and metal bound 816
each. Carr. 2/6. Larger size 201n. x 121n. x
llin. Price 12/6 each.
TECALEMIT OIL GUNS. -A very useful
general purpose squirt gun. New in Maker's
cartons. 10/6. Post 116.
Hundreds of other bargains available.

Send stamp for list.
EASTERN MOTORS, ALDEBURGH,
SUFFOLK. - Phone 51.

AMAZING
OFFER!

First time an Surplus
Market

MINIATURE ACCUMULATORS
(American made by Willard Battery

Co.)
36v. 0.2 A.H. or 6v. 1.2 A.H.

Brand new and uncharged.
Easily filled with hypodermic
syringe or " Dermic " oiler.

Note Small Sizes and Weights
36v.: x (-din. x ozs.
6v.: 3 x I x ozs.

Price : 6v., 7/6 ; 36v., 5/-.
P. & F. 6d., or set of four com-
prising three 36v. and one 6v.
in sealed container, El. P. &
P. 1/6.
Brandnew, high-grade Ex Govt.
Hypodermic Syringes with one
needle. Ideal for filling the
above batteries, 4/9. P. & P. 6d.

SAMSONS SURPLUS STORES (P.M.)
169-171, Edgware Road, W.2

'Phone : PADdington 7851
Open all day Saturday
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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
Air Conditioning
Architecture
Architectural Drawing
Boiler Engineering
Book-keeping
Building Construction
Building Specifications
Business Training
Business Management
Carpentry and Joinery
Chemistry, I. & 0.
Civil Engineering
Clerk of Works
Coal Mining
Concrete Engineering
Diesel Engines
Draughtsmanship
Drawing Office Practice
Electrical Engineering

Electric Power, Light-
ing, Transmission.
Traction

Eng. Shop Practice
Fire Engineering
Foremanship
Fuel Technology
Heating and Ventilation
Hydraulic Engineering
Illumination Eng.
Industrial Management
Machine Designing
Machine -Tool Work
Maintenance Eng.
Marine Engineering
Mechanical Drawing
MechanicalEngineerin,7,
Mining Engineering
Motor Engineering
Motor Mechanics

Motor Vehicle Elec.
Municipal Engineering
Plumbing
Production Engineering
Quantity Surveying
Radio Engineering
Radio Service Eng.
Refrigeration
Salesmanship
Sanitary and Domestic

Engineering
Sheet -Metal Work
Short -Story Writing
Steam Engineering
Structural Steelwork
Surveying
Television Technology
Welding, Gas and Elec.
Woodwork Drawing
Works Engineering

Students intending to sit for examinations in Mech. Eng., Architecture, Quantities,
Civil Eng., and others, should enrol NOW for preparatory Courses.
Using a specially prepared Study Programme, the student studies in his spare
time at his own pace and, with time for revision, sits with full confidence of
success.
Courses are also available for General Certificate of Education and most other
Technical, Professional, Commercial and Civil Service Exams.

(I.C.S. Examination Students are coached until successful.)
Moderate fees include ALL books required.
REDUCED TERMS TO H.M. FORCES.

If you need technical training, our advice concerning your work and your
career: is yours for the asking -without obligation. Let us send our special

free booklet on the subject in which you are specially interested.

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

Dept. I69A, I.C.S., 71, KINGSWAY, W.C.2.
4,1,z

CUT HERE

INTERNATIONAL
CORRESPONDENCE SCHOOLS

Dept. 169A, International Buildings, Kingsway, London, W.C.2.

Please rend me free booklet on

Name Age
(USE BLOCK LETTERS)
Addres

Addresses for Overseas Readers
Australia : 140 Elizabeth Street, Sydney. Egypt : 40, Sharia Abdel Khalek Sarwat
Pasha, Cairo. Eire : 3, North Earl Street, Dublin. India : Lakshmi Bldg., Sir Pherozsha
Mehta ltd., Fort, Bombay. Ncw Zealand : 182, Wakefield Street, Wellington. N. Ireland :
26, Howard Street, Belfast. South Africa Dept. L., 45, Shortmarket Street, Cape Town
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All items carriage paid.
PICADOR PUP

The most versatile tool ever offered to
the public. Wood -turning lathe, rise
and fall and fully tilting circular saw,
hooded grindstone with drill sharpen-
ing attachment, sanding and drilling
attachments, all accessories 16.15.0
as illustrated. Complete

S.A.E. FOR LEAFLET

MODEL MAKER'S MOTOR
Extremely powerful and ro-
bustly designed motor meas-
uring Sin. x Itin. x I iin.
Built-in variable resistor and
centrifugal governor. I2v.

d.c. Will operate
on a.c.

/OM' Unrepeat- 15/..
able at

1,500ft. BEAM
FOCUSING TORCH

Highly polished nickel -plate
finish, heavy duty, I4in. long.
Takes 5 standard U.2 17/6batteries. Brand new

Batteries 2/6 extra.
Cash with Order. C.O.D. extra.

'Phone orders accepted.
HIGH ST., HARLESDEN,

N.W.I0.
(PM13) 479 HARROW ROAD.
LONDON, W.10. LADbroke 1718
359, KILBURN HIGH RD.,

N .W.6.

SHERMAN'S@
SUPPLY COMPANY

Picture
Marquetry

INN

SIGNS

SERIES

EACH INN
SIGN SET
CONTAINS

MATERIAL
FOR TWO
COMPLETE

SIGNS
Size of eacS
Sign : Approx.

x 4in., in-
cluding frame.

Here is another subject in the popular
Modelcraft series of Picture Marquetry
Kits. The designs will form the basis of an
interesting collection and provide excellent
home decorations.

No. 1 SET
King's Head" and "Red

Li"Lion.

SET
Carrto.s"s Keys" and "White

No. 3 SET
" The Rose & Crown " and
"The Cock & Bottle."

Price of each set (including P.T.) 7/ -
Postage and packing 6d. extra.

From all Model. Hobby cnd Handicraft shops
or send S.A.E. for full details to

MODELCRAFT LTD.
77(L) Grosvenor Road, Lcndon, S.W.1.

www.americanradiohistory.com



174 NEWNES PRACTICAL MECHANICS January, 19.55

RADIO SUPPLY CO. (Leeds) lid. 32, The Calls, )Leeds, 2
Terms : C.W.O. or C.O.D. over

1;6 extra under £2
All Goods guaranteed. Cate

CONVERT YOUR BATTERY
RECEIVER TO A.C. MAINS.

R.S.C. BATTERY CONVERTER
KIT. A complete kit of parts for the
construction of a unit which will
replace both H.T. Battery and L.T.
Accumulator where 200-250 v. A.C.
Mains supply is available. Outputs
fully smoothed are 120 v., 90 v., 60 v.,
40 mA, and 2 v. at 0.4 a. to I amp. for
all normal Battery Receivers. Only 48/9.
Or assembled ready for use 8/9 extra.
R.S.C. BATTERY SUPERSEDER
KIT. -All parts to assemble a unit
(housed in metal case approx. 51 x 4 x
11 in.) to replace H.T. and L.T. Batteries
in ALL DRY RECEIVERS when mains
supply of 200-250 v. A.C. is available.
Outputs fully smoothed 90 v. 10 mA.,
1.4 v. 250 mA. For 4 valve sets only
35/9, or ready for use 42/6.
H.M.V. LONG PLAYING RECORD
TURNTABLE WITH CRYSTAL
PICK-UP.(Sapphire Stylus.) Speed
331 r.p.m. For A.C. mains 200-250 v.
Brand New Cartoned and Perfect.
Only E3/19/6, plus Carr. 5/-. Limited
number only. (Normal price 68 approx.)
BATTERY CHARGER OR 12 V.
D.C. SUPPLY UNIT. For Electric
Train. Assembled in strong steel case.
Will charge 6 v. or 12 v. battery at I

amp. For mains 230-250 v. 50 c/cs. 19/6.
R.S.C. BATTERY CHARGER KITS.
-For A.C. mains 200-230-250 v. opera-
tion. Kit comprises Mains Transformer,
F.W. Selenium Rectifier Fuses, Fuse -
holders, etc., and Louvred Black
Crackle Case.
6 v. 2 a. ... 26/9
6 v. or 12 v. 2 a.... ... ... 31/9
6 v. or 12 v. 4 a.... ... ... 49/9
Supplied assembled and tested, 6/9 ex.
HEAVY DUTY EX. GOV.
TRANSFORMERS. -Suitable soil
heating ; spot welding, etc. Primary
200-250 v. 50 c/cs. Sec. 0-11-22 v. 30
amp., 72/6 ; or Sec. 0-16-18-20 v. 35 a.,
79/6.

LI. Postage 1/- extra under 101- ;

21- extra under £3.
logue 6d. S.A.E. enquiries.

R.S.C. 6 V. OR 12 V.
CHARGER.
For normal A.C.
mains input 200/
230/250 v., 50
c/cs. Selector
panel for 6 v. or
12 v. charging.
Variable charge
rate of up to
4 AMPS.
Fused, and with
6 amp. meter. Well ventilated metal
case with attractive crackle finish.
Guaranteed for 12 months, 69'6. Carr.
2/6.
HEAVY DUTY BATTERY
CHARGER. -For normal 200/250 v.
A.C. mains input. To charge 12 v.
battery. Variable charge rate of up to
10 amps. Fitted Meter and Fuses.
Guaranteed 12 months. Carr. 7/6.
L6/19/6.
R.S.C. FILAMENT TRANS-
FORMERS. -Primaries 200-250 v.
A.G. 50 c/s 6.3 v. 1.5 a., 5/9 ; 12 v. I a.,
7/11 ; 6.3 v. 2 a., 7/6 ; 12 v. 3 a., 17/6;
6.3 v. 3 a., 9/9 ; 24 v. 1.5 a., 17/6 ;

0-4-6.3 v. 2 a., 7/9 ; 6.3 v. 6 a., 17/6.
R.S.C. CHARGER TRANS-
FORMERS. -Primaries 200-230-250 v.
A.C. 50 c/s 0-9-15 v. II a., 11/9 ;

0-9-15 v. 6 a., 22/9 ; 0-9-15 v. 3 a., 16/9 ;

0-9-15 v. 4 a., 18/9 ; 0-4-9-15-24 v. 3 a.,
2219 ; 0-11-22 v. 15 a., 45/-.
AMMETER.-G.E.C. 2 in., M/c 0-5
amp., 11/9.
SELENIUM RECTIFIERS
2/6 v. a. H.W. .. 1/9
6/12 v. S a. H.W. 2/9
6/12 v. I a. F.W. (Bridge) ... 5/9
6/12 v. 2 a. F.W. (Bridge) ... 9/9
6/12 v. 4 a. F.W. (Bridge) 14/9
6/12 v. 6 a. F.W. (Bridge) 19/9
150 v. 40 mA. H.W. 3/9
250 v. 50 mA. H.W. 5/9
250 v. 100 mA. H.W. ... 8/9
EX. GOV. ACCUMULATORS
(NEW). -2 v. 16 A.H. with Non -spill
Vents, 5/9.

GAIMIAG E S
TOOLS FOR THE HANDYMAN
GRINDING, POLISHING AND BORING HEAD
Comprising : tapered screw spindle for buffs, pair of collars for grinding
wheel and a fin. capacity 3 -jaw, self -centring

drill chuck.
Bearings fitted with oil and graphite
impregnated bushes to ensure a reserve of
oil sufficient for thousands of hours
running. Height 61 -in. Overall length 261'103 in. Weight 3lbs. Post & Pkg. 119

7.4 ins. long Heavy Duty SPINDLES
Suitable for Circular Saws, Wire Brushes, Buffing
Mops, etc. Complete with two 8in. diameter x
Ain. thick Universal grit
grinding wheels. They make BARGAIN 56

PRICE
excellent countershafts. Weight approx. 14Ibs. Post & Pkg. 41 -

You are invited to our new
`DO THE JOB

YOURSELF'
EXHIBITION

Commences Jan. 17th

Motor Accessory and Tool List
-Free on Request.

BENCH GRINDERS
Exceptionally w e I I -
made, easy to operate
and suitable for
all purposes.
Size 3M. 4213
x lin. I

Post & Pkg. 113

Size 4in. x tin. leatimw
Post & Pkg. 1/6

iPcizset 26/-
botow3/4",ft."."04"
" SURFORM " PLANES & FILES

The cutting surface is made up of 500 razor sharp
tough blades, which will give a controlled depth
of cut. Files, Spokeshaves and Planes on wood,
rubber, leather, fibre, plastic and
metal. Gives a super finish. PLANE. 7/6
as illustrated, Post & Pkg. 11 -
In the shape of a File 12/6 Post & Pkg. 9d.
Spare blades for Plane or File. 3:- each.

GANIAGES, HOLBORN, LONDON, E.G.' HOL. 8484

ELECTRIC
1: PAINT
..41,

rt-I STRIPPER

N., \ *'. N ." '-,-.7.,

301-
'''

''complete \\k,- ,,,\ N.,
Old paint peels off
like magic with the

,.\,,\,,Horvell electric paint
stripper. Easy, even
strokes remove paint, varnish, etc., leav-
ing a smooth surface. Four-sided blade
manages difficult angles and corners.
A.C./D.C. mains (state voltage). Price
30/-. Complete with instructions. P.& P.
11, Send for lea eet.

ELECTRIC
SPRAYER

Cash 75/-.

Paint easily,
the Burgess
paint, varnish.
glass container,
spraying
different
voltage.
leaflet free.

PAINT

(l,
5 t lip

4 ..__,..."1, /P "
FtioerP it

'
'\\\A -1\\

Or 5/- deposit and 6 monthly
payments of 13 6.

evenly, twice as fast with
Electric Sprayer. Sprays

etc. Complete with sturdy
flex, nozzles for ceiling

and extra nozzle discs for
liquids. A.C. mains only --state

Fully guaranteed. Illustrated

ELECTRIC 81SANDER POLISHER

----, 5,-
deposit

nam.---. li
.,-,,.,-;

;i016" /
\-?t-z-- -.---i)

''' -G---,-- s' Cash 75/-. Or
send 5,- deposit

and 6 monthly payments of 13/6.
The I. & G. Electric Sander Polisher does
the job ten times faster than by hand with
no effort. Sands wood furniture, bur-
nishes metal, plaster, etc. ; and polishes
cars, furniture, silver, and all metals.
Will:also remove paint and varnish easily.
For A.C. or D.C.-state voltage.

UNIVERSAL

and 6
monthly
payments

of 8.-.
Cash price

plastic,
mains -state

-
-4-,,,

tt

L_,

::,j,

,

fIfFris

II' 1

',..Lit,

I'

etc.
voltage.

SAW
:

,deposit fl:'

iiri -

The I. & G.
Universal Sawfits any

417 electric hand
drill. Saws ten

,- ..3 times faster
than
3 blade

hand :by
s with

saw,' one for 1!i
timber, one formetal, one for

Simple, robust, A.C./D.C.
Free leaflet.

BARGAIN DISTRIBUTORS
(DEPT. 16), 14 STUART STREET, LUTON

THE ULTRA LENS AIDS PRODUCTION
This unequalled
electric magnifier
is of the most
modern design
and has proved
its extreme
and sustained
usefulness to
countless indus-
trial firms en-
gaged on minute
examination of sur-
faces of every con-
ceivable object.
The ULTRA LENS has won the
enthusiasm of technical experts
especially in the field of engineer-
ing, and is used extensively in collieries,
foundries, electricity works, toot shops,
forges, motor works, and practically every
branch of the engineering trade.

Write today for full particulars and price list to

THE ULTRA LENS COMPANY

Whether you are manufacturing, buying or selling,
there are occasions when you have to submit
some objects to a very close scrutiny. At
these times the ULTRA LENS becomes

indispensable.
Triple lenses ensure distortion -free

magnification and eliminate the
necessity for adjustment of

focus. The focus is
always perfect.The ULTRA

1, LENS achieves
a six -fold

magni-
fication

in a
bri 11-
iantly-
lit field

which is
shadowless.

Tel.: TRAfalgar 2055
I7c, Oxendon Street,

London, S.W.I.

The Ideal Machine for the
PRACTICAL WOODWORKER

SYLVAN SAW BENCHES
 Petrol  Diesel - or Electric Drive
 From IV to 16C a Silent v. belt drive

IMMEDIATE DELIVERY

Full details from the manufacturer :-
F. W. KUBACH (Dept. A) 12 SYLVAN ROAD
LONDON, S.E.I9 TEL. LlVingstone 3311
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Mr. Twining's article and
letter (November issue).

One very good reason to concentrate on
the Andromeda nebula, is that the distance
ascribed to it provides the yardstick for the
scale of other extra -galactic objects. The
nebulae M51, Canum Venaticorum and
Mt° 1, Ursae Majoris, are found to be positioned
outside the local cluster of galaxies-known as
the Local Group-in which we ourselves are
situated. Since Hubble's contribution in
1924, all members of the Local Group have
been resolved ; their Cepheids, novae
giants, and in several, their satellite globular
clusters have been detected. Furthermore,
outside this domain, and up to a distance of
so' light years, many galaxies have yielded
their supergiants.

Mr. Twining's observations in 1901 were
seemingly of the Nova Persei. That a nova
is a collision between stars, is an archaic
hypothesis.

To elucidate further my reference to the
spiral structure of our galaxy, a portion of the
Milky Way stretching 18o° of arc (and
opposite to the galactic centre) was resolved
into two bands superimposed over each other.
These bands, which run approximately
parallel to one another, are separated by a
distance of several thousand light years ;
thus Morgan established the existence of
spiral arms.

Recent research has granted us new and
more accurate distance criteria. As a result,
the scale of the universe has been more than
doubled ; the Andromeda nebula is twice as
distant, and its dimensions twice as large.
It is of interest that this relieves us of the
unique status long attributed to our galaxy.-
HAROLD R. Ism. (St. Albans).

SIR,-I would like to dispute some points
raised by E. W. Twining in his article

" Astronomy I " (September, 1954), and in
his reply to reader H. R. Islip (November,
5954).

Firstly, in his original article, in paragraph
two he states that astronomers believe that
our own galaxy is one of the largest. This-
the Anthropocentric Principlehas always
been shunned by cosmologists, and was a
drawback until recently, when Walter Baade
of Palomar Observatory discovered an error
in the " Cepheid method " of determination
of extra -galactic distances. Correction of
this error led to the doubling of the distances,
and consequently the sizes, of all extra-
galactic objects. The galaxy in Andromeda
and a few other spiral galaxies are now known
to be larger than our own galaxy. This error
and its correction have been widely publicised
in the scientific press (" Times Science
Review," Autumn Number : an article by the
Astronomer Royal) and should have been
considered by your contributor before he
published his theory of the cosmogony of the
Solar System.

Later in the paragraph, and in his reply
to a correspondent in the November issue of
PRACTICAL. MECHANICS, he asserts that there
is no evidence that the spiral galaxies are

Cosmogony
of the Solar
System

SIR,-I would
like to be

permitted t o
make further
comments on

his reply to my

Ackaeedilot
The Editor Does not Necessarily Agree with the

Views of his Correspondents

composed of stars. In 1944 Walter Baade,
working at Mt. Wilson, resolved the nucleus
of the spiral galaxy in Andromeda into stars
by means of a red sensitive photo plate.
Since then, this has been repeated with other
spiral galaxies.

In his theory E. W. Twining presumes that
the extra -galactic nebulae are distributed
throughout space along with the stars of a
super galaxy which extends in a plane through
the observable universe. The stars in the
galaxy in Andromeda can be seen on photo-
graphic plates and if there were any stars in
the neighbourhood of that galaxy it would be
kossible to dttect them and to measure their
distances. There is no observational evidence
on this point and, therefore, a " super -
galaxy " cannot be assumed.

Extra -galactic nebulae could not possibly
be confused with globular clusters and other
intra-galactic objects for the former have the
peculiarity of the " red shift " in their spectra
which no other astronomical body has.
Here, as before, E. W. Twining has ignored
observational evidence which is contrary to
his theory.-B. R. POLLARD (Hull).

SIR,-The recent articles on Astronomy by
E. W. Twining, and readers' comments,

have prompted me to add my own views on
the subject of the origin of our Solar System.

I do not think that the system evolved
from a near collision of two stars, as many do,
but evolved naturally from a condensation
of stellar gases.

The chief agency that brings about this
condensation of stellar gases is gravity. It
draws matter together and compresses it,
raising its density. The rise in density is
accompanied by a rise in heat, which, besides
creating a rotating movement of the whole
mass by thermo-electric currents, increases
the chance of atomic fusion to create new
elements.

There is, however, a limit to this process.
It is when the density of the mass rises beyond
a critical limit. The mass then breaks up
into smaller units, each being of a higher
density than before. This is how Nebulae
evolve.

The same process is repeated in each
Nebula and gives rise to still smaller units
of still higher density stars.

The stars will vary in composition depend-
ing on their mixing of different elements.
Thus some stars composed of light elements
will be large, while others composed of
heavier elements will be smaller.

It may be that, at first, a star comprises of
a mass of elements with the heaviest at its
centre and the lighter ones on its surface,
i.e., a planetary nebula. Orbital velocities
then might separate the lighter and heavier
elements into two separate masses, thus
giving rise to Binaries.

The condensation process then continues
to raise the density of star matter until they,
too, exceed the limit and give birth to planets.
Thus low density stars give rise to low density
planets and high density stars give rise to
high density planets.

Gravity is not the only agency for the rise
in the density of a mass. The fusion of some
elements could release energy which destroys
matter or converts it into radiant energy.
This process is normal in all stars and is the
reason why they can radiate at all. If the
radiation exceeds the gravitational attraction

of matter, the
star shrinks
into what we
call a dwarf
star.

The origin
of our Solar
System was
brought about
when the
dwarf com-
panion of our
sun, formerly a binary, exploded. It broke up
completely, forming a group of planets about
four or five in number, the planets being
enveloped in a dense cloud of gas. As time
passed this miniature system (which was to be
the inner planets of our system) drew closer
to the sun until a large proportion of the gas
enveloping the planets was drawn into the
sun. The sun, unable to deal with the sudden
intake of gas, became unstable and also
erupted to give rise to more planets (the
outer planets). However, in the case of the
sun, the eruption was not catastrophic, i.e.,
it was not completely destroyed, but acted
under Archimedes' Law. The two systems
then merged into one, with the sun as centre
of gravity.

The break-up of any mass is not haphazard,
but follows a definite pattern depending on
the relation between the weight, volume and
density of the mass. Similarly, the distance
from the sun, period of revolution, orbital
speed, etc., of a planet is also subject to the
relation between gravity and various forces.

In conclusion, I would add that, while my
letter is rather sweeping in its content, I have
based my conclusions from various facts and
data taken from astronomical works. I have
had to omit these, together with my own
logical deductions derived from them, so as
to confine my general views within the limits
of a letter.-W. E. HARGREAVES (Rochdale).

SIR,-Has Mr. Twining read Hargreaves'
" The Size of the Universe," I wonder ?

In chapter 8 he cites seemingly irrefutable
proofs of the stellar composition of " M3 t."

Mr. Islip's statement-that " Morgan
identified two spiral arms in the Milky Way "
-seems lucid. He identified them as such-
two spiral arms-denoting the spiral
conformation of our own Galaxy.

I, too, am a heretic, regarding lunar
craters., No meteoric theory can account
for the pattern of crater -free areas, nor for the
almost universal circularity of them, which
would necessitate something close to radial
impacts, a totally improbable series of events.
Not one or two, but practically every crater
would be elliptical, due to angularity of impact,
and the " walls " would be higher and thicker
at one end. A few stones, flung into mud at a
pond edge, will convince anyone of this.-
J. D. BROWNSON (Bedford).

SIR,-Mr. Twining has only returned to the
Victorian idea of the universe. Works

of that period include the spiral nebulas
within our own cosmos ! I prefer the
modern idea; it fills up those wide open
spaces. Where space is there must also be
universes !

As they extend through every dimension
and for eternity,-let us ignore them ! Except
perhaps the system in Andromeda and the
Magellanic clouds ? Our cosy solar system
contains worlds moderate in size ; some only
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a few miles in diameter. It is quite large
enough, however, for us to go exploring in.

Mr. Twining's description of Saturn's
interior also agrees with an early theory.
Far preferable to a modern one, which says
that Jupiter and Saturn are encased in ice
hundreds of miles thick. Mr. J. Robinson, in
his modern work " The Universe," is here in
complete agreement with Mr. Twining.

Another old theory-that of Mr. Percival
Lowell-is supported by many modem
astronomers. They say that after all Lowell
was right. It is strange that some others
deny the existence of the canals. For it is
well known in astronomical circles that the
original negatives taken at Flagstaff show
many " canals " quite plainly. Anyone can
see channel -like features in the reproductions
of photographs of Mars in the Astronomer
Royal's book " Other Worlds than Ours."
There are also pictures of both white and
yellow clouds in the Martian atmosphere.
How could these exist, and violent dust
storms occur, in air layers of extreme tenuity ?

I think the polar cap in summer looks too
small and solid to be composed of hoar -frost
only. I support those astronomers who say
that ice over a foot thick covers both poles!

If Australia were crossed by giant canals,
with vegetation on either side, the interior
would resemble a Martian landscape. The
Nile valley is also somewhat similar.

To my mind the extreme negativeness of
the modern astronomer in regard to the
planets, goes too far ! The ideas of Lowell, I
think, are likely to be nearer the truth ! For
Nature is never " restrained " or "sensible,"
as anyone can see who visits a large modern
aquarium.-A. TROWBRIDGE (Staines).

NOTE. All internal brickwork to be
rendered in waterproof cement,

Interceptor chamber -

with freFh air Vent
inIet_TO to 4' 0 pipe
from septic tank

Mr. E. G. Smith's
design for a septic tank.

PLAN

Taking the easiest one first, Mr. Averill's
design is simply a cesspool, not a septic tank,
and on no account would it be permissible
to leave gaps in the covering for ventilation,
a most unhygienic procedure. A very nice
formula is produced for capacity, but the
most important part, the filter, is described
as a " suitable filter."

Mr. F. Tudor's design is elaborate, costly
and also quite useless. Taking its faults in
order :-

No need for a double or such a large
pr4nary tank. There is no ventilation-an
essential factor demanded by all councils'
by-laws.

Presuming the filter is underground, which
it should be, the channel collecting the
effluent from the tank will be filled with
earth.

The construction, honeycomb brickwork,
makes the collecting channel rather obsolete,
as the effluent will drain out through the
holes in the brickwork, also the distributor
will be covered with earth and will be unable
to do its job.

Both designers are correct regarding not
piping rainwater in, but both have the filtered
effluent piped to a ditch or stream, and this
a great many councils will not allow. This
effluent should be run into open -jointed 4in.
land drains which allow the earth further to
filter this effluent.

Neither mention that if possible the tank
should be soft. from the house, or to the
local council's requirements, or that an
intercepting chamber approximately x8in. x
24in. should be placed 3ft. or 4ft. from the
tank, with a fresh air inlet in same.

The vent pipe for primary tank should be
run to a hedge and taken up 6 ft. to 8ft. high
according to the local council's needs.

e4"Concrete SIJD S

4" @lin40 Vent"'
PPe Brick

1---1 Dip
9" pipes

Brick

Over ow pipes
to 4' open
jointed /and

drain

SIR,-Mr. Holwill's well -meant statistical
correction of Jupiter's satellites (Novem-

ber issue) is itself erroneous.
In 1951 a twelfth satellite was discovered

in the outer group of Jovian moons. Two
other amendments to Mr. Twining's table
are necessary, viz., Uranus has five satellites
and Neptune two, discovered in 1948 and
1949 respectively. Your correspondents
seem to be referring to obsolete data !-
RICHARD Coox (Herts).

SIR,-May I further correct your corre-
spondent who says that Jupiter possesses

II satellites ? Jupiter does, in fact, have 12
satellites. The twelfth, known as Jupiter
XII, was detected on photographic plates
taken at Mount Wilson Observatory on
September 29th and October 24th, 1951. It
has a magnitude of 18.3, and revolves in a
nearly circular orbit, highly inclined, at a
distance of 13 million miles from Jupiter. It
experiences retrograde motion, and was
discovered by Nicholson, who also found
satellites IX, X and XI.-M. C. METCALFE
(York).

Septic Tank Design
Q IR,-I was amazed by the two designs

published in answer to Mr. G. W.
Ottaway's request.

Pertorated`..
spreader\

.0030
4f* 0

.oke
,0.04,4;

`Cfilter Cf
Brick OtZe.,b .

,...,(:)`<0.13 -

6" Concrete
SECTION

I enclose a sketch plan of a simple septic
tank in general use in this area in the hope
that it's not too late for Mr. Ottaway's use.-
E. G. SMITH (Hants).

Recording Weathervane Modification :
Table Lamp Idea

SIR,-I have just completed a model of
the recording weathervane described by

Mr. H. A. Robinson in your March, 1953, issue.
For the benefit of the neighbours, I made
mine with two dials both of which are bolted
to a length of 2in. channel girder. As the
vertical axle comes down through the centre
of the channel I had very little space in
which to accommodate the cogs. I got over

Tube marked and Atter bending
cut

Method of making gear,

the difficulty by making a pair of strong and
smooth -working gears from a short length of
steel tubing. The inside diameter of this
being suitable to fit over the vertical axle
and spindle. The outside was then marked
and cut down with a hacksaw as shown in
the sketch. When each piece was bent back
and dressed with a file a very serviceable cog
resulted.

I included below a sketch of part of a table
lamp which I have made. It eliminates the
nuisance of groping for a switch when used
as a bedside lamp. I think
the drawing is r ^ 1 self explanatory.
- G. O'BRIEN I (Drogheda).

1. Base cover (with collar (x) to prevent tilting).
A pressure of the finger on any part of this
will switch lamp on or off. 2. Light compression

spring. 3. Push-button switch.

The P.S. " Westward Ho !"
SIR,-I have read with interest " Designer's.

article on modelling P.S. Westward
Ho!

While the information re methods of
construction is obviously useful, I feel the
choice of the Westward Ho ! to be most
unfortunate. As the article is written in the
present tense it is apparent that " Designer "
is unaware of the fact that the vessel no
longer exists-she was returned to her
owners by H.M. Navy in 1946 in such poor
condition that she did not merit repair and
was scrapped at Newport, Mon., in July of
that year.

In consequence, a modeller cannot, at any
time, refer to the object of his model. This
may be unavoidable in the case of very old
ships, but where similar vessels exist, surely
it would be best to use one of them.

The matter of the old type of paddle -box
appears to have had something to do with
this choice, Britannia (1896) has a similar
type to Westward Ho ! ; Glen Usk (1914)
and Glen Gower (1922) also have original
boxes. (These steamers belong to the
same owners.)

Contrary to the information in your article,
only one steamer, the Ravenswood (1893)
has been given a new and unomamented box.

Incidentally, I have not yet seen a
" Campbell " steamer with completely equi-
spaced portholes from bow to midships as
in Fig. 3.

I have had an interest and association
with these steamers spread over many years
and can vouch for the accuracy of the in-
formation herein and I trust you will take
my remarks as genuine constructive criticism.
-J. N. WATSON (Weston -super -Mare).

Author's Comment
IT is rather regrettable that I did not know

that " Westward Ho ! " had been broken
up at Newport, in 1946. I certainly did write
as though she were still in existence but I do not
see that it matters so very much. A model can
very well be made of a vessel which no longir
exists or she can be given a different name.
But the lovely paddle -boxes, as you rightly
surmise, had something to do with the choice
of the name " Westward Ho." Other of the
Campbell Steamers have been given the neW
form of paddle -box there is the " Bristol
Queen" and " Cardiff Queen." Most of them
now have two funnels and I wanted a single
funnel.

I gladly accept your constructive criticism
in the spirit in which it is offered and thank
you.-" DESIGNER."
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The pre -paid charge for small advertisements is 6d. per word, with box number 1/6 extra (minimum order 6/-). Advertisements,
together with remittance, should be sent to the Advertisement Director, PRACTICAL MECHANICS, Tower House, Southampton

Street, London, W.C.2, for insertion in the next available issue.
FOR SALE

STARLON PLASTIC ENAMEL
PAINT in tubes, 1/- each,

covering approximately 8 sq. ft., or
complete cycle frame; suitable all
paintable surfaces. Colours; rich
brown, bright red, pink, bright
blue, maroon, turquoise, cream,
yellow, black, deep green, bright
green, mid -grey, white and clear;
home trade and export. Obtainable
from Handicraft, Hobbies. and other
shops, or send 1/3 for sample tube
and colour card, post free, to sole
manufacturers: Starline, Southend,
Essex.

NUTS, BOLTS, SCREWS, Rivets,
Washers, and hundreds of other

items for model engineers and handy-
men; s.a.e. for list. Whiston (Dept.
PMS), New Mills, Stockport.
HOUSE SERVICE METERS, credit

and prepayment; available
from stock. Universal Electrical, 221,
City Road, London. E.C.1.
COMPRESSORS for sale, 21 CFM,

1801bs. sq. in., on metal base,
with driving wheel and receiver,
price £3; h.p. Heavy Duty Motors,
price £3; carriage forward. Wheel-
house, 1, The Grove, Isleworth.
(Phone: Hounslow 7558.)
TYPEWRITERS/DUP-LICATORS; Easiest Terms; Free
Delivery Anywhere. Verney Clayton,
M.C., Market Rasen, Lincolnshire.
TUFNOL: Rod and Sheet, " Pers-

pex " Coloured and Clear Sheet,
Clear Rod, Cements and Polishes,
Vulcanised Fibre Sheet, Acetate,
P.V.C. and Formica; no order too
small; send s.a.e. for price list.
Lawrence & Jefferys Ltd., 16,
Gloucester Road, Brighton, Sussex,
Eng.
NEW EX-W.D. fitted Tap and Die

Cases to hold 6 13/16in. O/D
Dies, 12 Taps, Die Stock, and Tap
Wrench, price, including postage, 4/-.
Hullers, Printing Office Street, Don-
caster.
FRACTIONAL

SYNCHRONOUS
GEARED MOTORS, 230v. A.C.,

S/Ph., 50c., final speed 2 r.p.h.; price
12/6 each, plus 1/- postage. Universal
Electrical, 221, City Road, London,
E.C.1.
COMPRESSOR EQUIPMENT. Mis-

cellaneous Items; catalogue
11d. Pryce, 157, Malden Road, Cheam.
GRAINING BY TRANSFER. Perfect

reproduction oak, walnut, etc.
Samples 1/-; complete range 3/-.
P.M., Decano Co., 20, Clarendon
Road. Jersey. C.I.
STEAM CARS, Launches and small

Stationary Units. Dimensioned
Drawings include Modern Steam
Power Unit for 8 h.p. cars. Maga-
zine, Books; s.a.e. for free lists.
" Light Steam Power," Kirk Michael,
Isle of Man.
" LIGHT MACHINES FOR WOOD-

WORK." written by Charles
Hayward, Editor of " Woodworker,"
illustrates use of saws, planers, spin-
dles, sanders. powered hand tools.
10/-, post paid from Stobart & Son,
Ltd., Handicraft Book Specialists, 9,
Victoria Street, London, S.W.1.
PLATED NUTS, Screws, Washers,

Bolts. Soldering Tags, Hank.
bushes, Self -tapping Screws, Grub -
screws, Socket -screws, Wood -screws;
iarge quantities or gross cartons.
List sent post free. Sinden Corn-
ponents Ltd., Dept. E., 117,
Churchfield Road, Acton, W.3.
(ACOrn 8126.)
1111BBER MOULDS for Plaster Or -
1V naments from 2/- each. Moulding
compound for mould making 8/6 per
lb. Granulated ready for use. Metal
toy casting moulds from 3/- each,
s.a.e. for list. F. W. Nuthall, 69, St.
Mark's Road, Hanwell, London, W.7.
PERSPEX for all purposes, clear or

coloured dials, discs, engraving.
Denny, 15, Netherwood Road, W.14.
( HE. 1426, 5152.)

WISS MUSICAL MOVEMENTS for
use in cigarette boxes, soft toys,

etc., direct from the importer; s.a.e.
for price and tune list. Alnico Manu-
facturing & Trading Co. Ltd., 72,
Greyhound Hill, Hendon, N.W.4.
Trade supplied.
PASTING MOULDS for lead soldiers,

animals, etc. Complete illus-
trated catalogue, 6d. Sample mould
6/-. G. F. Rhead, Botesdale. Suffolk.
Li

ATEX FOAM UPHOLSTERY.
2ft. 6in. Damask Mattress

£71101-; carr. 2/-; 141in, x 13in
x 1.1in., Seat Unit, 8/6; carr. 1/-
24in. x 18in. x 4in., 30/-; carr. 2/ -
all shapes and sizes; s.a.e. list. B
& M. (Latex) Sales, 35, Station Road
Addlestone, Surrey. (Telephone
Weybridge

elLORIOUS, Health -giving Sunshine.
Bathe in the wonderfully luxuri-

ous Ultra -Violet Infra -Red rays of
the Scientific Supertonic Sunlamp and
get a marvellous tan. A £7 Sun-
lamp for only 60/-; s.a.e. brochure.
Scientific Products, Shipley, Yorks.
MUCH MORE FUN when Model

Railways run themselves. The
most remarkable effects obtained
from intricate circuits made simple.
Send 2/6 for " Switch to Realism."
Railway Hobbies, Ltd., 86, Essex
Road, Southsea.
THE 21IN. x 10IN. E.W. LATHE.

Unrivalled in its class. Fully
convertible from Plain Lathe to back
gear and g; Plain ,

£13/4/-; easiest
screwcuttin

terms from
Lathe

5/-
weekly; s.a.e. for full details and des-
criptive leaflet. Adept Lathes,
Shapers, Perfecto Shapers, B. &
D. Handy Utility Drills; no interest,
no fuss, credit terms; details s.a.e.
Wanstead Supply Company, 48, High
Street, E.11.
NEWFORM DURALUMIN BEAM

COMPASSES. 12in., set 12/6; 12in.
extension 5,- extra; special fine
adjustment set with pen and extension,
27/6; post free; money back 7 -day
guarantee. Allsopp, 33. Chandos
Road, Luton, Beds.

1111 with
V. .D.C.. MOTOR, Flameproof- integral switch, I .

1.436 r.p.m. Leystones, Wickhamford,
Evesham.
11i1V. D.C. MOTOR, h.p., 1,440- r.p.m., with twin v pulley.
Leystones, Wickhamford, Evesham.
VLIJORESCENT LIGHTING AT A
-11' PRICE YOU CAN AFFORD. A
genuine 5ft. 80 watt kit for only 17/6
(plus 2/6 packing and carriage) c.w.o.
See what you get. A superior quality
80 watt control unit starter switch
and holder, lampholders and mains
terminal connector. Requires only
tube to complete; ideal for workshops,
garages, etc. Simple wiring diagram
of 5 connections supplied with each
kit. 200/210 or 220/230 volts, a.c.
only. Please state voltage; brand new
goods, not ex -govt. surplus. E. Brill,
125a. Northcote Rd., London, S.W.11.
BATtersea 8960.

ENSES BY THE THOUSAND!
.1-4 Send 2)d. for lists of lenses,
prisms, etc., achromatics from 2/6d
Special offer: Kodak Bromide paper,
soft grade, in rolls ten feet by 91in.,
1/- per roll. Add 3d. per roll postage.
Fenner Vee belts, 46in. long x fin.
section, 2,/6 each. Photo -electric cells
type G.S.18 (new), £1 each. Burgess
Lane & Company, Sunleigh Works,
Sunleigh Road, Wembley. WEMbley
2376.
BRAND NEW Brooks 9 h.p. Motors,

ball -bearing, 230v., A.C., single
phase, 50 cycles, 2,800 r.p.m. ; ideal
for driving woodworking machines,
grinders, etc. ; latest type yin maker's
sealed box : £8/15/- ; also Capacitor
Type, £91151- : carriage paid. P.
Blood & Co., Wolseley Bridge, near
Stafford.
a RANGE RES-CAP BRIDGE KIT.
Vs Measures to 5 megs and 50 mfd.,
with instructions and diagrams. 31/6;
other kits include Spot Frequency
Signal Generator, 6 switched Freq.'s.
3 medium, 3 long wave, 35/-; p. and
p., 1/6 each. Stamp for lists. Radio
Mail, 4 & 6, Raleigh Street, Notting-
ham.
TOOL BARGAINS. Tap wrenches

(in. to lin., American. 12/6, p.
and p. 1/6; High speed drills up to
1in., 12/6 doz., p. and p. 6d.; Tool
maker's cramps 10/- pair, p. and p
1/-; Surface plates grade A. 12in x
81n. 45/-, carriage 4/-; Hand drills,
tin. cap., by Millers Falls. USA, 12/6,
p. and p. 1/-; Needle Files ass., 12/-
doz.; Files ass. up to 14in. 16/6 doz.,
p. and p. 2/-: Wood Chisels tin. to
lin., set of 6 15/-, p. and p. 1/-;
Files ass., 4in. to 8in., 10/- doz., p
and p. 1/-; High speed drills up to
tapping tin.. 7/6 doz; HSS slitting
saws, 21in. to 3ffi. dia., various thick-
ness, 3 for 10/-; Grindstones, 8in.
x lin. x tin. 60 grit, 7/6. p. and p.
1/6. 6in. x lin x ;in. to tin. 4/6. p.
and p. 9d. Bargain lists 6d. Mibro
Equipments, 81, Derby Road, Notting.
ham.

VENEERS; suitable marquetry,
modelling. assorted packets 1/3

or 4/- post free. Holhan Supplies,
69. Downs Road, Ramsgate, Kent.

'CRYSTAL RADIO KIT.
Build with a screwdriver

and pliers. Send P.O. 10/6 plus 6d.
postage. Wiring diagrams and illus-
trated parts list for 6 experimental
sets. 1/-, post free. Blanchard's, 13,
Gainford Gardens, Manchester, 10.

10/6

HANDICRAFTS
lyfUSICAL MECHANISMS. Swiss

made for fitting in cigarette
boxes, etc. 21/- each. Send s.a.e.
for complete list of handicraft
materials. Metwood Accessories, 65,
Church Street, Wolverton, Bucks.
MAKE YOUR OWN MUSICAL BOX.

Swiss -made Movements, 22/6;
s.a.e. list of tunes; largest stockist in
the country. Albert's Music Shari,
45, Heath Road, Twickenham.
" BUILT-IN FURNITURE." by

Arthur Brown, will enable you
to modernise and re -space every room
in your home. 7/11, post paid from
Stobart & Son, Ltd., Handicraft
Book Specialists, 9, Victoria Street,
London, S.W.1.
" 1VIAKE IT YOURSELF " FURNI-

TURE. Kits of Parts ready
for you to assemble. Timber cut and
machined to your exact sizes. Call
or send for Price Lists. Eames
(Wembley) Ltd., (Dept. P.M.), Stan-
ley Works, Stanley Ave., Alperton.
lOpp. Dorothy Ave.) Wem. 0034.
MODEL CANNON. Make up from

your scrap materials an authen-
copy in miniature of a gun by a

well-known London maker. Overall
size 5:n. x 3in. Carefully designed
drawings for easy fabrication, 1/3,
including postage. Alcraft, 72A.
Ballards Lane, London, N.3.
MOCCASINS, cut out lace together.

Set, instructions, patterns, adjUs-
table, 3/10, using leather felt etc;
mistake impossible; 2/6 set. Calver,
Stokeinteignhead, Devon.

INVENTIONS
INVENTORS.-Send s.a.e. for par-

ticulars of our Service for profit-
ably developing and marketing your
Invention. Kelsey & Partners. Wood-
lands, Stroud, Glos.

RADIO
CAN YOU SOLDER ? That's all you

need to make a really good
radio from guaranteed Osmor Com-
ponents. Send 5d. (stamps) to -day
for free circuits and lists. Dept.
P.M., Osmor Radio Products Ltd.,
418. Brighton Road. South Croydori,
Surrey. (Croydon 5148/9.)

PHOTOGRAPHY
ENLARGER and Camera Bellows

supplied; also fitted. Beers, St.
Cuthbert's Road. Derby.
HAVE YOUR NEGATIVES EN-

LARGED BY EXPERTS. Post-
cards. 6d.: 61in. x 49, 10d.; 61in.
x 81in., 1/3:'10in. x 8in., 1/8; 10in.
x 12in., 2/6;, money back guarantee.
Raeburn Photo Service (P.M.). 113,
Manchester Road, Burnley, Lancs.

ELECTRICAL
BARGAINS FOR ELECTRICIANS.-

Brand new Cables in 25-100yd.
coils: T.R.S. twin 1,'.044, 42/-; 3/.029.
55/6; 3/.029 and Earth, 63/3; 7/.029
and Earth. 112/6; P.V.C. twin 1/.044.
35/-: 3/.029. 52/-: Transparent Flex,
14/36. twin, 15/9; all per 100yds.;
Lampholders, 6/6: Switches, 1 -way,
16/3; 2 -way, 19/- doz. Requests lists.
Jaylow Supplies Ltd., 93, Fairholt
Road. London, N.16.
ASBESTOS COVERED HEATING

CORD for Electric Blankets,
65 ohm, 40 ohm. 30 ohm. 8d. yd.,
post 8d. Wirral Electric,' Irby,
Wirral.

WOODWORKING
" THE WOOD TURNING LATHE,"

an authoritative book by Ray
Haines, Department of Vocational
Education, New York University.
21/9, post paid, from Stobart & Son,
Ltd., Handicraft Book Specialists, 9,
Victoria Street. London, S.W.1.
PLYWOOD, 36 x 12 x 3/16, 13/-

doz.; 24 x 12 x 3/16, 9/6 doz.;
c.p.; s.a.e. for list. Parmount,
(Dept. P.M.), Burnley Road, Rawten-
stall.
WOOD LATHES, Attachments,

Motors and Control Gear, Cir-
cular Saw Blades, Spindles or
Benches, Turning Tools, etc. : inter-
ested ? Then send 6d. for illustrated
literature, price list and H.P. terms.
D. Arundel & Co., Mills Drive, Earn -
don Road, Newark, Notts.

WANTED
WANTED: 12 volt Oil Dilution

Magnetic Valves, type F.A.W.
Cooper McDougall & Robertson Ltd.,
Chemical Works, Berkhamsted.

EDUCATIONALI EARN IT AS YOU DO IT.-We
provide practical equipment com-

bined with instruction in Radio,
'Television, Electricity, Mechanics,
Chemistry, Photography, etc. Write
for full details to E.M.I. Institutes,
Dept. P.M.47. London, W.4.
Al C.C. CORRESPONDENCE
-0-1-  COURSES for Craftsmen (Wood-
work or Metalwork) give training for
London City and Guilds Certificate
for teachers. Personal attention by
Tutors. Greatest percentage of pas-
ses in over 50 years. Write Director,
Charnwood, Leslie, Fife, or Regional
Secretary, Bushby, Nr. Leicester.

P.R.E. TECHNICAL PUBLICA-
TIONS. 5,500 Alignment Peaks

for superheterodynes, 5,'9 ; Data for
constructing TV aerial strength
meter, 7/6 ; sample copy " The Prac-
tical Radio Engineer," quarterly
publication of the Institute, 2/- ;
membership and examination data,
1/-. Syllabus of 7 postal courses
free and post. free. Sec., I.P.R.E.,
20, Fairfield Road, London, N.8.

MODEL DEALERS
HOBBIES LTD. have over 50 years'

experience of catering for the
needs of modellers, handymen and
home craftsmen. Branches at 78a,
New Oxford Street, London and in
Birmingham, Glasgow, Manchester,
Leeds, Sheffield, Hull, Southampton
and Bristol, Head Office, Dereham,
Norfolk.

HOBBIES
THE" AMATEUR'S WORKSHOP,"

by Ian Bradley, shows how to
equip and maintain the workshop
with machine tools and metalwork-
ing hand tools. 8,9, post paid, from
Stobart & Son, Ltd., Handicraft
Book Specialists, 9, Victoria Street,
London, S.W.1.

BOOKS
NEW AND USED Correspondence

Courses. Educational Books.
bought, sold. Catalogue. Courses.
28. Dean Road, London, N.W.2.

WATCHMAKERS
WATCH REPAIRERS, Hobbyists,

etc., send s.a.e. for list of
Watches, Movements, etc., priced
from 9d. each. Loader Bros., Dept.
P.M., 36, Milestone Rd., Carterton,
Oxford.

RELIABLE TRADE REPAIRS-
Balance staffs fitted to iflove-

ments 7/6; Cylinders 8/6; Hairsprings
7/6; Wheel pivots 5/-. -Also Watch
Mainsprings 10/- a dozen, buttons4/6 and stems 4/6 a dozen; 3 -day
service. B. A. Ball, " Ridgeway,"
Carlton Avenue, Bognor, Sussex.

SITUATIONS VACANT
The engagement of persons answering these

advertisements must tie made through a Local
Office of the Ministry of Labour or a scheduled
Employment Agency if the applicant is a man
aged 18-64 inclusive or a woman aged 10-59
inclusive unless he or she, or the employment,
is excepted from the provisions of the -Notifica-
tion of Vacancies Order 1a52.
A.M.I.Mech.E., A.M.Brit.I.R.E., City

and Guilds, etc., on " No Pass-No Fee " terms. Over 95% suc-
cesses. For details of Exams. and
courses in all branches of Engineer-
ing, Building, etc., write for 144 page
Handbook-Free. B.I.E.T., (Dept.
967B), 29, Wright's Lane, London,
W.8.

MISCELLANEOUS
BOOKLETS. " How to use ex -Gov.

Lenses and Prisms," Nos, 1 and
2, price 2/6 ea. ; ex -Gov. Optical lists
free for s.a.e. H. English, Rayleigh
Road, Hutton, Brentwood, Essex.
BUILD YOUR OWN REFRIGERA-

TOR, all components available
at reasonable prices. Frigidaire
flowing cold units £5 ; small units,
Kelvinator, etc., £4 ; 9 h.p. heavy
duty Motors, £3 ; Chrome Cabinet
fittings, new, £1 ; money back guar-
antee ; s.a.e. for list and schematic
diagram. Wheelhouse, 1, The Grove.
Isleworth, Middx. (Phone: Hounslow
7558.)
NfIBRO EQUIPMENTS of Harrogate

opened a depot at 81, Derby
Road, Nottingham, on Nov. 1, and all
future mail order business will be
transacted from this address. Pease
note: Mibro Equipments, 81, Derby
Road. Nottingham. (Phone: 47717.)
INEXPENSIVE

DIAMOND LAPS.
Sharpen small carbide and steel

tools without heat. Leaflet available.
W. J. Millett, C.M.B.H.I., Saint Ives,
Huntingdon.

www.americanradiohistory.com
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ALL CARRIAGE PAID AND
MONEY BACK GUARANTEE

MINIATUREANGLELAMPS
Take Standard Low Voltage Bulbs.
Just the Job for Boat or Caravan, Work-
shop or Darkroom. Fix anywhere by
Clipgrip or
stand firm on
flat surface.

NEW

1916Extra red
glass for Dark-
room use, 6d.

COWL GILL MOTORS. The motor
with 100 uses. 24 v., will run on 12, 4 -
stage reduction gear 625/1 magnetic
brake and reversing switchgear, 28/9.
ASTRO COMPASSES for conversion
to many purposes (see September
" Practical Mechanics "),
R.A.F. COMPASSES, ALTIMETERS
AND OTHER INSTRUMENTS -wide
variety from 20/-.
GENERATORS for Welding, etc.
200 amps 28 volts, £910,-. Others,
lower output. from £3.
LOW VOLTAGE MOTORS (D.C.).-
Geared. etc.. front 15/-.
ROTARY CONVERTERS (A.C.
MAINS VOLTAGE FROM D.C.
SOURCE). -These converters will give
over 100 watts of A.C. mains Voltage
(230) from 24 volts D.C. from battery or
lighting plant. In metal case, as new,

And a host of other Ex -British and U.S.
Air Services Surplus.

SEND YOUR
ENQUIRIES TO :

(DISPOSALS DIVISION)
Blackbushe Airport,
Camberley, Surrey

MAIL ORDER BARGAINS
MOTOR GENERATOR. -12 v. 3.8 amp.
input, output 480 v. 40 m/amp. Suitable
as H.T. supply for Car Radio or easy con-
verted to mains motor. 17/6 each. P. & P. 216.

TELEPHONE 10 -WAY SWITCHBOARD.
-30/- each. P. & P. 2/6.
ROTARY TRANSFORMER. -24 v. input.
output 250 v. 65 mlamp.. 6.5 v. 2.5 amps.
Ideal for running train sets off D.C. mains.
25'- each. P. & P. 2/6.
BRAND NEW SOLENOID VALVE. -24
volts D.C. 121 each. P. & P. paid.
EX -GOVT. CONTROL PANEL with on/off
switch with 45 ohm variable resistance, 2
amps, suitable for train sets and charging
controls. Offered at a fraction of original
cost. 8/8 each. P. Sr P. 1/6. -
SPECIAL OFFER -100 WATT AUTO-
TRANSFORMER.-A.C. 230/50 volt input,
110 volt output. 12/6 each. P. & P. 2I-.
ALL - PURPOSE MAINS TRANS-
FORMERS. -All-purpose low -voltage in-
put 2101250, Output 3, 4, 5. 6. 8, 9, 10, 12, 15.
18. 20. 24. 30 volts. Rating 2 amps. Brand new.
Fully guaranteed. 22/6. P. & P. 1/6.

P.P. free on orders over £2.
Please Print Name and Address when ordering
SEND WITH CONFIDENCE FOR GOODS.
MONEY BACK GUARANTEE. CASH

WITH ORDER.
C.O.D. and 'Phone Orders Accepted.

UNIVERSAL TRADERS (PM5),
44, LONDON RD., TWICKENHAM,
MIDDLESEX. POPesgrove 6040

BATTERY CHARGERS
Reliable, easily installed, economical
Selector switch for 2. 6 and 12 volts
1 amp. In Black Crackle Steel Case with
Ammeter. Mains -switch, fuses, etc.
200-250 volt A.C. Guaranteed. 55/-.
2 amp. model. 70/-. Post 216, from
manufacturers.
THAMES VALLEY PRODUCTS (P)

Orari," Eleanor Rd., Chalfont
St. Peter, Bucks.

GOVERNMENT
SURPLUS BARGAINS

LANDING LAMP MOTORS exactly as
described for SELF -OPENING GARAGE
DOORS-" Practical Motorist." Aug.. '84
(copy of article sent with motor). 12/24v.
D.C., also 30 v. A.C., drive via gear and
quadrant giving lateral movement of about
21n. and reverse. Each 25/-, post 1/9.
HAND GENERATORS. Complete with
handle and 72/1 gearbox. Output 28 volts
and 300 volts. As described for WASHING
MACHINE in " Practical Mechanics "
Aug. '53 and WRINGER Mar. '54. Each
25/-. post 1/9.
EPICYCLIC GEAR MOTORS. (Aircraft
cowl gill motors) operate through 4 -stage
625/1 gear (5-25-125-625 one or more stages
easily locked to give any of these ratios)
24 v. D.C., 5 amps., 12 v. D.C., app. 4 amns.
also operate 16/30 v. A.C., app. 5 7 amps.
Each 25 -. post 1/9.
ELECTRIC FANS. New in maker's boxes.
230-250 v. A.C. Blades. Suitable ex-
traction or circulation. Bargain at 50/-.
post 2/ -.
TELEPHONE HANDSETS. Streamlined
P.O. type suitable intercom system. Each
17/8. post 1/6.
PRESSURE TANKS (R.A.F. Oil Reser-
voirs). Each 5/-, post 1/6.
Send 3d. Stamp for list of MOTORS.
TELEPHONES, TRANSFORMERS, PUMPS.
LAMPS, SWITCHES, BOXES, etc.. etc.

Hundreds of Bargains.

MILLIGANS
24, HARFORD ST., LIVERPOOL, 3.

Money Back Guarantee.

ROGERS,
31, Nelson Street, SOUTHPORT

TEST METER CON-
STRUCTION UNITS.
Sensitive movement in
case with scale 6in. x
4in. Calibrated 10 to
10,000 ohms, and with
volt ranges. Moving coil.
Unit with Scale and
Detail Sheet ... 9/9

Assorted Springs, 50 in box... 3/ -
Self -Tap Screws, 100 asstd. ... 3/ -
Thread Gauges, 28 arms-. ... 4/9
Saw Bench Tops, with Ball Race,

Spindle, Pulley, etc.. 181n. x 10in. 52/6
Rotary Files, 12 in case ... 11/9
D.C. Generators, 6 v., 12 v., 250 v. 12/6
3in. Green Grit Grinding Wheels 4/9
Admiralty Rotary Compressor

Plants, complete less motor, £5.7.6
M.C. Meters 2iin. square. 0 to 5

amp. 0-25 v., 0-100 m/a. All 10/6 ea.
May we send our list of hundreds of inter-

esting items. lid. stamp please..

CHEMISTRY APPARATUS
Send 21d. stamp for

COMPLETE PRICE LIST

Booklets :
" Experi-
ments " 1014.

"Formulas"
101d.

" Home

Chemistry "

218
Pouf Paid.

BECK 601.4"Gilic Dept. A)
Stoke NeWington, London, N.16

GRIPS/ SCREP/
AND DRIVES IT

HOME INTO THAT
QIIICK,EASY,A LITTLE MIRACLE AWKWARD sPor/

Grips smallest grub screw
or large wood screw, firmly, instantly
and drives quickly home ! Saves time

and labour ! 8' long.
Post =I. MAILEX SUPPLY CO. (P),
Paid %PI Colwyn Bay Denbighshire

MAKE A RADIO SET
. . . with a screwdriver and pliers. No
soldering. Building instructions included.

CRYSTAL SET, Ili- post free.
I -VALVE SET, 33/- including valve.
2 -VALVE SET, 58/6 including valves.

Building instructions only, 70. (stamps
please).
BLANCHARD'S RADIO (PM I)
13, Gaintord Gardens, Manchester, 10

"CONSTRUCT
your own

REFRIGERATOR"
For details write your name and
address on margin of this page, tear it
out and post it to

ROBERT C. SCUTT.
Refrigeration Engineer.

52. 'ladles, Was, London, 5.21

FIBREGLASS !

BODY SHELLS with high surface
finish, choice of five colours. £49 ! !

KITS for experimental work, body-
work repairs, etc.

PRICES 12/6, 17/6, 28/6 & 45/-.
Bulk material prices on application.
Trade enquiries invited. Send for
details to :

Dept. P.M.1,

MICRON PLASTICS,
HAREFIELD ROAD,

RICKMANSWORTH, HERTS.
Tel.: 3312.

WIRING
ACCESSORIES

All goods are of a well known manu-
facture and carry a money back
guarantee. All cables are manufactured
to the latest British Standard Speci-
fication.
CABLE.-TRS Flat Twin, 1.044, 49/4 .
3.029, 62/4: 7.029, 104/10. PVC Sheathed
Flat Twin, 1.044, 43/- : 3.029. 51/10. All
per 100 yds. Our PVC cables are suitable
for interior or exterior use and may
even be buried in concrete. All types
and sizes of cables available in 25. 50
or 100 yd. lengths. Heavy cables cut to
desired length at no extra charge.
Switches, 1/6 : 2 -way, 2/, Ceiling Roses,
10d : Lampholders, 914.: 3 -pin Sw.
Sockets, 5A, 4/11 ; 15A. 7/3. C.O.D. or
C.W.O. All carriage paid. It will pay
you to get our complete lists.

HUNT & CO.,
WEST STREET, EXETER.

Phone : Exeter 56687.

DO YOU KNOW
THAT A SIMPLE IDEA MAY BE WORTH A
FORTUNE TO YOU and that for only ll
you can obtain full protection for any
invention if you file your own Application
for Letters Patents My Manuscript of 4,000
words gives you explicit instructions how to
do this and how to make a search to ensure
that your idea has not been anticipated, thus
saving you needless expense. This Work is
the result of 25 years' experience and has
been compiled to assist those with ideas, to
protect, develop and commercialise their
inventions. The following are some of my
Patents -413099, 622990, 633613, 701488.
For Manuscript, prim 6/... write to :-

J. BLAIR,
4 Hampton Lane, Redland,

Bristol, 6.
thoweireotohneireimorephoteoweill

THE FAMOUS
HARRIS ELECTRIC

WELDER
and Complete Kit 41.6

For Welding, Soldering
Brazing and metal constru
Lion & repairs in the home, on
the car or cycle. Instant heat
6,0000 F. Works from 6v. or I2v.
car battery or transformer from
A.C. mains. Complete kit of Weld
ing Tools, 9 ft. cable, clip carbons,
cleansing fluid, fluxes, filler rods, gog-
gles, instructions, hints. Thousands
in daily use. As supplied to Depts.
of H.M. Government. I.C.I., Standard
Telephones, etc. Weld, all Metals.
17p to one -eighth inch. 53/6C.O.D. IF REQUIRED.
Obtainable only from : Poet Free.
HARRIS ENGINEERING CO. (Dept. P.M.)

269 Kingsland Road. London, E.2

CHEAPER IN
SMALL COILS

No coil under 25 yds. unless requested.
All prices per 100 yd. lot. 3/029 7/029
TWIN FLAT 11044 3/029 %VIE VV/E
Rubber ... 42/- 53/- 63/- 109/ -
Plastic 38/- 52/- 61/- 107/ -
Single V.I.R. 181- 23/- - 36/ -
Earth Wire 7/029 tinned copper 9/6100ft. lot.
If less than 100 yd. lot wanted add 5%. Add
part carriage to small orders please. Send
for lists of Hexes. all cables, wiring acces-
sories. BRITISH DISTRIBUTING (Desk

M), 591, Green Lanes, Landon, N.8

CABLE

20
CIRCUITS

for 2/6 only
Our

structor
Supa-Handbook.

" The HorneCon " with its supple-ments (68 Pages altogether) now
incorporates
*20 CIRCILTITS-Superhets.

T.R.F.Sets. Amplifiers. Feeder Units,Test Equipment,
etc.*SUPERTIETs-Full

construc-tioal details, sups-s1MDIilleglayout and point-to-point
wirind41011ePta-bAliVelnsPZIPZi!

details for a superhet coil pack.*CAR RADIOp-het
construc-tional details.*BATTERY CIIARGER -for building a*RADIO GEN-Pages

of information, Resistancp Colour Code,Formulm, and ' know-how.'*RADIO
CONTROL - SuppleMent with- theoreticals. -*RADIOGRAM

Supplement.*CATALOGUE-Profuse/y

illus-trated catalogue
and price list. "The most

helpful book in the Trade."SEND FOR A COPY TO-DAYSUPACOILS
(Dept. Kt)21 Illarkhouse

Road, London, E.17Illiumm.............._

. . . THE DYNALITE WAY . . .

. . . for quality at lowest cost.
Write for details of new Dynalite fittings

and kits to :
DYNALITE ELECTRICAL

38, Stevedale Rd., Welling, Kent

MINE DETECTOR
for detection of ferrous or non-ferrous
metals underground,  etc. Comprises
3 valve battery amplifier in steel case.
shoulder haversack, long counter
balanced search coil, short search coil,
headphones, junction box. Store Soiled -
cases. RUSTY, complete, but only

valves guaranteed. Price 39/6
ARTHUR T. SALLIS (P.M.)

93, North Road, Brighton, Sussex.

SPECIAL OFFER
G.E.C. & B.T.H.
GERMANIUM CRYSTAL

DIODES
1/- each. Postage lid.

Diagrams and three Crystal Set Circuits
Free.

A large purchase of these fully
GUARANTEED diodes from the
manufacturers enables us to make this

attractive offer.

COPPER INSTRUMENT WIRE
ENAMELLED, TINNED, LITZ,

COTTON AND SILK COVERED.
All gauges available.

B.A. SCREWS, NUTS, WASHERS,
soldering tags, eyelets and rivets.

EBONITE AND BAKELITE PANELS,
TUFNOL ROD, PAXOLIN TYPE Ccit..

FORMERS AND TUBES. ;,

ALL DIAMETERS.
Latest Radio Publications.
SEND STAMP FOR LISTS

CRYSTAL SET
INCORPORATING THE SILICON

CRYSTAL VALVE
Adjustable Iron Cored Coil.

RECEPTION GUARANTEED
Polished wood cabinet, IS!., post 1/,
A REAL CRYSTAL SET NOT A TOY

POST RADIO SUPPLIES
33 Bourne Gardens, London, E.4
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B.E.N. Handispray Outfit
THIS, the makers claim, is the ideal outfit

for painters and decorators, poster and
sign writers, small garages, workshops, etc.
As its name implies, it is a lightweight readily
portable set which can be carried in one hand,
its total weight being 451b. Both air com-
pressor and spray gun are precision made and
the gun will handle a wide variety of finishes

The B.E.N. Handispray
outfit with the IM spray

gun.

such as oil paints, distempers, plastic emulsion
paints, cellulose and synthetics, as well as
spraying creosote, insecticides, etc. Three
nozzles are available and will deal with any
application problem which may arise. The
use of the B.E.N. air chuck enables the unit
to be used for tyre inflation purposes. The
prices are as follow : Handispray outfit,
complete with spray gun and hose, £37 6s. 6d. ;
Handispray unit only, less spray gun and
hose, £29 19s. 6d. ; Model IM spray gun
with standard fan air cap, £6 6s. od. ; spare
round and 45 deg. angle air caps, 4s. 6d.
each; 15ft. length of air hose with unions,
LI Is. od. ; No. 221 air chuck, 5s. 6d.

Further information may be obtained from
B.E.N. Patents, Ltd., P.O. Box No. zo,
High Wycombe, Bucks.

Small Kilns for Pottery and Glass Firing
FROM the firm of Webcot, Ltd., Lower

Street, Newcastle, Staffs, we have
received a comprehensive catalogue, illus-
trating the supplies, services and help available
to hobby potters and small studios. Kilns
are available in two ranges, " Series 400 " and

Junior." They are all fitted- with electric
heating elements and range in price from the
cheapest of the " Junior " range at £25 to
the most expensive " Series 400 " model,
designed for the professional, at £650. A
vast range of kiln furniture, instruments,
potters wheels, glazes, stains, etc., is also
listed. All requests for information should be
sent to the above address.

Scale Model Caravans
piRANGE of 1/12 scale model caravans

is available from Cara Models (1952),
Old Bank House, Royston, Herts. They are
hand -made, true to type and authentic in
detail and colouring, prices range from £m
to £25.

Wolf Savings Scheme
VVOLF,:accredited dealers throughout the

country are now operating an easy
stage savings scheme for the benefit of pros-
pective purchasers of Wolf Cub equipment.
The scheme, which already has achieved high
popularity, consists of a special savings card
issued to each customer, and upon which is
entered the amount of money paid in. As

equ'pment is purchased from the funds
accumulated the amount withdrawn and
balance outstanding can be entered up in
columns provided on the card.

The " Fastik " Glue Pen
THIS is a British invention designed on

sound mechanical foundations employ-
ing a combination of the valve

and piston principles.
In appearance it is
similar to a large
ball-point pen, with
the piston -end in
place of the ball
point. The pen is
tapped on to the
surface of whatever
it is desired to stick,
and the piston action
forces out a dot of
glue. As many dots
as are necessary may
be used and each
glass refill contains
enough glue for some
5,000 of these.

The glue is
" Fastik " quick stick
glue which is pressure

sensitive and sticks immediately.
Dry glue on the pen -point
peels off easily and
glue dots placed in
the wrong position
can be rubbed off
cleanly without
smudging or damage
to the surface. The
pen has a metal head and end cap, the barrel
being made of plastic. The price is 6s. 9d.,
and the pen is made under licence by the
Glue Pen Company, 143, Cannon Street,
London, E.C.4.

the housewife is the Peg Board. It is a
perforated board, which is screwed to the wall
but stands away from it with the aid of
distance pieces. Light and strong, it can
be screwed to the wall quite easily. Its
hundreds of holes are spaced out at Jin.
intervals. From these perforations hang
specially designed rustles s and stainless
hooks which can be moved about the
board so that varying sized articles can be
put up.

The board is being made in two sizes,
24in. by 24in. and 3oin. by t8in., and in
three colours, white, cream and light blue.
Its glossy finish can be washed. The Peg

The " Celotex " Peg Board
LATEST inexpensive piece of equipment

designed to interest the handyman and

00

The "Celotex" Peg Board.

The "Fastik" Glue Pen.

Board is sold retail at 13s. 9d., complete with
12 hanging hooks, four chromium headed
screws and four distance pieces.

In addition to its value as a kitchen and
workshop aid, it can be taken out of the
utilitarian class and used as a contemporary
furnishing in the living rooms.

It is available from stores and shops
throughout the country.

1 Reeeivai
Elementary Woodwork. By F. H. Harms -

worth. 152 pages. Price 5s. net. Pub-
lished by Percival Marshall and Co.,
Ltd.
DEALING with the basic essentials,

this compact little booklet is intended
to be an introduction to the subject for the
absolute beginner. It deals briefly with tools
and their use, joints, pattern -making, veneering
and all the elements of -woodwork.

The Amateur's Lathe. By Lawrence H.
Sparey. 224 pages. 15s. net. Published
by George Newnes, Ltd., Tower House,
Southampton Street, London, W.C.2.
AS the title denotes this is a book aimed

primarily at the amateur, nevertheless,
it should also appeal to the light engineer.
The author is a professional engineer with
an amateur's outlook and his new approach
to the subject has resulted in a book which
deals not only with plain turning and screw
cutting, but with almost every process which
can be accomplished on the small lathe. The
chapters go forward in logical sequence from
describing parts of the lathe, choice and instal-

lation in the early chapters ; dealing next
with tools and accessories, plain turning,
boring, screwcutting, etc., and finally covering
milling, shaping, grinding, lapping and
honing, metal spinning, spring winding, turn-
ing rubber, etc. The final chapter is on the
care of the lathe. The appendix contains a
number of tables and there is an index. The
main form of illustration is photographic,
with ,some line drawings.

Lathe and Shaping Machine Tools. By
Duplex. 70 pages. Price 3s. 6d. Pub-
lished by Percival Marshall and Co.,
Ltd.
THIS is a booklet which should be of interest

to the lathe owner giving, as it does,
information on the making of various types of
lathe tools. There is also a chapter on shaping
and planing machine tools. Illustration is by
line drawing and an index is included.

The Johnson Photographic Year Book,
1955. Price 6s. Published by Johnsons
of Hendon, Ltd.
THIS annual is again published in two

parts. These are the Year Book,
containing technical data and exposure calcu-
lator, and the separately bound and detach-
able diary for 1955. It is in the usual pocket
size and contains much information useful to
photographers, all- of which -is indexed.
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,1 RULES
A stamped, addressed envelope, a sixpenny,
crossed postal order, and the query coupon from
the current issue, which appears on the inside of
back cover, must be enclosed with every letter
containing a query. Every query and drawing
which is sent must bear the name and address of
the reader. Send your queries to the Editor,
PRACTICAL MECHANICS, Geo. Newnes, Ltd.,
Tower House, Southampton Street, Strand,
London. W.C.2.

Modelling the Human Face
TWISH to make a plaster model of a

1 human face ; could you please advise
how to do it ?-J. Turner (Gosport).

TAKING casts from a living human face
cannot be done at one operation; the

subject will have to pose probably six times
and the face will have to be prepared each
time. It cannot be done at one operation,
because the subject would be suffocated by
the closing of the nostrils and the mouth
with plaster. The face will have to be cast
in sections and each section finished and
dowels fitted for pinning together before the
next section can be cast.

The preparation of the face will consist
in greasing it with Vaselene and all hair,
including the eyebrows and eyelashes, must
be carefully laid down smoothly with a stiff
grease. The subject must lie in a recumbent
position and there must be a flat, stout
cardboard mask fitting around the face to
support the liquid plaster. The sections can
very well be : (t) the right-hand half of the
forehead, extending to the bridge of the nose
and enclosing the right eye, finishing in a
straight line across the cheek ; (2) The left-
hand side, again coming half way down and
to the centre of the nose ; (3) the right cheek
and right nostril, coming down to the corners
of the mouth ; (4) the same for the left side ;
(5) the chin and the lower lip of the mouth.
As each cast is made it must be cut square
and true where the next cast to be made has
to fit on to it.

When all the casts are made they should
be thoroughly dried by baking in a slow oven
and then given two coats of shellac varnish.
When this is dry the cast is used as a mould
and a second cast made. It is this second
cast which is a positive ; the other was a
negative. The positive should be a facsimile
of the living face except for the fact that the
eyes will be closed.

Repairing Leaded Lights
T WISH to repair some leaded lights.
I Can you help me ? I propose to
break joints by heat (at the affected parts),
resoldering again after glass is fitted, but
as the glass is set in cement I should
like to know how to make same. -
George E. Lovatt (Stoke-on-Trent).

HILST it is usual to relead damaged
VV lights, it is possible, if the existing

leads are unbroken and not too badly distorted,
to do as you propose doing : unsolder the
joints by heat, i.e., using solder and a soldering
iron. Resolder, after the glass is fitted, using
a tallow or composite candle as a flux. The
cement is composed of whiting, plaster,
litharge and boiled linseed oil and has a
consistency about equal to thick oil paint ;
but when only one small job has to be done
it is easier to use ordinary putty and work
into it a little ordinary black paint. This
putty, dark grey in colour, is worked and
pressed in under the flanges of the leads with
the ball of the thumb, first on one side of the
leaded light and then on the other.

All the work should be done with the light
laid on a flat table -top.

A Special-purpose Fungicide
T HAVE been engaged in making a series
1 of relative humidity readings here
using the wet -and -dry bulb thermometer
method, and am having continual trouble
with the wick on the wet -bulb one.

I have been told that this district is
unusual for the amount of air -borne
spores of some sort of algae, but what-
ever the cause, the wick becomes " slimy "
after a very short exposure to a slight
draught, even when using distilled water,
and when this has happened the instru-
ment is not reliable until a new wick
has been fitted.

THE P.M. BLUE -PRINT SERVICE
I2FT. ALL -WOOD CANOE. New Series. No. I,

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

New Series. No. 3, Ss..
AIR RESERVOIR FOR COMPRESSED -AIR
AERO ENGINE. New Series. No. 3a, Is.

" SPORTS " PEDAL CAR. New Series. No. 4. Ss.
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. 6d.
ASTRONOMICAL TELESCOPE. New Series.

Refractor. Object glass Sin. diam.
Magnification x 80.

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

DIASCOPE. New Series. No. 10, 3s. 6d.*
EPISCOPE. New Series. No. II, 3s. 6d.*

PANTOGRAPH. New Series. No. 12, Is. 6d*.
COMPRESSED -AIR PAINT SPRAYING
PLANT. New Series. No. 13, 7s. 6d.*

MASTER BATTERY CLOCK.*
Blue -prints (2 sheets), 3s. 6d.

Art board dial for above clock, Is.
OUTBOARD SPEEDBOAT.
10s. 6d. per set of three sheets.

LIGHTWEIGHT MODEL MONOPLANE.
Full-size blue -print, 3s. 6d.

P.M. TRAILER CARAVAN.
Complete set, 10s. 6d.*

P.M. BATTERY SLAVE CLOCK, 2s.
"PRACTICAL TELEVISION " RECEIVER

(3 sheets), 10s. 6d.

P.M. CABIN HIGHWING MONOPLANE.
Is.*

P.M. TAPE RECORDER
(2 sheets), Ss.

The above blue -prints are obtainable, post free,
from Messrs. George Newnes, Ltd., sower House,

Southampton Street, Strand, W.C.2.
An * denotes constructional details are available free

with the blue -prints.

Is there some kind of fungicide or
disinfectant which I could add to the
water to prevent this ?-R. E. C. Davies
(Tenterden).

EACH time the water -containing cell
needs refilling, drop in a small crystal

of copper sulphate. The equivalent of two
or three " pinheads " should suffice. A
handier method of doing this is to make up
a 2 per cent, solution of copper sulphate in
water, store in a conveniently sized bottle
and replenish the pan from this supply.

Alternatively, a t per cent. solution of
phenol in water stored similarly ; but we
think the copper sulphate would be a better
fungicide.

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.

Gloss Finish on Plaster
T WISH to make plaster models, etc.,
1 commercially, but although I have
tried out various paints and varnishes
I cannot achieve a fine hard gloss. Is
this beautiful glaze a trade secret ?
Can you tell me how it is done and
where one can get supplies ?-J. Phillips
(Bournemouth).

THERE appears to be several methods of
getting a high gloss on the surfaces of

plaster casts ; one which is commonly
practised is by immersion in a solution of wax
dissolved in turpentine, which, after the
turpentine has evaporated, will take a high
polish especially if aided by rubbing with
white furniture wax.

If an ivory yellow tone is desired the cast
can be sprayed with a very weak solution of
yellow shellac flakes dissolved in methylated
spirits and afterwards wax polished.

In our opinion, however, the best treatment
is to spray the casts with a solution of cellulose :
celluloid dissolved in amyl acetate. The
spraying would have to be done many times
in order to get a sufficiently heavy coating to
give the desired gloss, but the result would be a
hard glaze which would stand up to rough
handling and would strengthen the plaster.
The celluloid solution can be bought in bulk
and is sold as a cellulose lacquer on trans-
parent enamel. We believe the Robbialac
people make it, but there are firms who
specialise in the production of both clear and
coloured varieties. You might try hardware
stores, paint dealers and optical instrument
makers in order to obtain a sample for
experimenting.

Lighting Control Panel
T HAVE been asked by the local drama
I group to construct a lighting control
panel, and although I have some small
knowledge of electrical wiring, I should
be glad of your assistance. I wish to
pick up the current from a r5 amp, plug
and lead it to the board, from there it
would be led to four 5 amp. plugs on the
same board (I suppose these leads would
be fused). One of the four plugs AN d
supply current for seven too -watt lamps
for footlights, another plug would feed

(Continued on page 182)
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S. G. Brown provide
Headphones and associ-

ated equipment for all
known purposes.

Brochure "P " sent on.
request.

O. T6Town
LIGHTWEIGHT
HEADPHONES
FOR LADIES

Specially designed for

use with dictation and
recording machines.

These Headphones are extremely
light in weight-only 3 ounces. They
can be worn for long periods without
the slightest discomfort. They do not
disarrange the hair and are designed
to ensure long and reliable service.

SHAKESPEARE STREET, WATFORD, HERTS
Telephone : Watford 7241

(2)

21n. Dia.. ASTRONOMICAL TELESCOPES
Length 39in., Focus 401n., with fully adjustable
turned brass eyepiece. Mag. 50x Linear (equiva-
lent 7.500x area). Shows intricate Lunar detail,
Saturn's rings, etc. Complete as illUstration
less stand.
MODEL (A). Machined aluminium principal
tube with superior stoved black crystalline
finish. Price 115/-. Reg. postage and packing.
3/6. Overseas, 7/6 extra.
MODEL (B). With specially treated hard fibre
board principal tube. Black cellulose finish.
Price, 95/-. Reg. postage and packing 3/6. Over-
seas, 7/6 extra.
Both supplied with Test Certificate and draw-
ings detailing simple Altazimuth mountings,
notes, observational hints and tips. In stowing
cylinder fitted with metal caps. Made to order.
Delivery approx. 7 to 14 days. Terms C.W.O.,
C.O.D. 116 extra.
MGM POWER 80x Eyepieces. 251- extra.
Post V-.
POLARIZED EYEPIECES. For Daylight
Astro. and Lunar observation. Fitted with
special half wave Polaroid filter. With instruc-
tions. 50x, 32/6: 80x, 35/- extra. Post 1/-.

SOLAR EYEPIECES. For viewing sun spots, eclipses, etc. Fitted with special
infra red filter. 50x. 32/6 80x. 35/- extra. Post 1/-.
Numerous testimonials. All parts machine turned. Precision lenses. Schools and

Colleges supplied. Stamp for listh.
J. K. M. HOLMES "SohntifIc Instrment Makers " (DEPT. P517), as. LINDEN

ROAD, GOSFORTH, NEWCASTLE - ON - TYNE 3.

MYFORD
PATENTED

QUICK SETTING LATHE TOOLS

RAPID

HEIGHT

ADJUSTMENT

WITHOUT PACKING

PATENT
These tools are butt welded IS% tungsten high
speed steel, their shapes being carefully selected
to give the user the best possible choice of turning
tools at the minimum of expense.

MYFORD ENGINEERING CO., LTD.,

BEESTON, NOTTINGHAM
GENERATORS.-Engine driven, 2.000 -

r.p.m. output 12 v. 750 watt. For battery
charging or direct lighting, etc.. 35/- only.
MOTOR AND GEAR BOX UNIT, as
described in " Practical Motorist," for
garage door opener. Aug. issue. Many
other uses, very powerful ; would open
windows for automatically thermostati-
cally controlling room or greenhouse
temperatures, 17/6.
FLEXIBLE DRIVES.-tin. outside. lin.
core dia., 20ft. long. For extension buffing.
drilling, grinding, etc.. 45/-.
THERMOSTATS for immersion heaters.
15 amp., 250 v.. A.C. Adiustable temp. 70-
150 deg.. 15/-. AMMETERS. -20, 0, 20 amp.
21n. se., fi. 8/-.
SWITCHES. -250 v. 10 amp., 2 pole, on/off,
1/8. Toggle, DPDT, 250 v. 3 a., 1/6. SPDT
and DPST. 3 a., 1/-. FUSES. -15 amp. porce-
lain and 15 a. Latrolok 1/- each. TERRY
CLIPS.-tin. and Dn. dia. 2 doz. either
size, 2/6.
HYDRAULIC PUMPS.-Hand operated
lever, compact and very powerful. 251-.
FAN MOTORS. -230 v. A.C. Shaft *in.
dia., llln. long, 251-.
GEAR TRAINS. -100-1 direct, 500-1
through worm, 5/-.
RELAYS, P.O. Type 3.000. 2,0000.
1,0000, 5000. 8000 series, 3.0000. 4/6.
CUT -OUTS. -12 v. 40 a.. 24 v. 20 a., 24 v.
60 a., 5/- each.
TERMINAL STRIPS. -4 -way, ffin. long,
tin. wide. 6 for 2/-.
MAINS SUPPRESSORS. -4 chokes, 4 .1
condensers in metal case for radios, drills.
motors, etc., 51- ea,

Post paid in U, R. S. A.S. for Lists.

BATES SURPLUS STORE
49, Ivy St., Birkenhead, Cheshire

ACCURATE

ARDIOTTING

11

W. e bkli
g AIR PISTOLS

AIMIt RIFLES ACCESSORIES
egWrita for catalog. WESLEY a SCOTT Ltd.
1106, WEAI4AN ST., BIRMINGHAM 4, ENGLAND

HIGH QUALITY TOOLS
For the Craftsman

Terms as low as 2/6 per week.
Send If. for catalogue containing over

400 items.

H. J. BOULTING LTD.
21, Wellington Street, Leicester

MAKE MONEY - making casts

with VINAMOLD
A grand spare -time occupation

WITHOUT any previous experience you can mass-
produce any object, from a chessman to a candlestick,
statuette or model ship, in plaster, resin, concrete, etc.

. with " VINAMOLD " the flexible mould that gives
the BEST results. Easy to work, can be used over and
over again. Needs NO special equipment, provides a
profitable and enjoyable spare -time occupation with
minimum outlay.

Write for full details and instructions. Also avail-
able : Illustrated booklet describing " VINAMOLD,"
methods of heating and melting, preparation of models
and moulds, etc. Price 1/6 post free, from :-

VINATEX LTD. (Dept. P.M.3), CARSHALTON, SURREY

tS wriala &

WE CAN OFFER A WIDE SELECTION OF
EQUIPMENT SUITABLE FOR STUDENT.;

AND BEGINNERS.
Send stamp for Dots to :- 14 (DIPM).
SURREY ROAD. BARKING. ESSEX
PORTASS 3" "S" £28.10.0

Stamp please.

AID
Dept. P.M., Buttermere

Works, Sheffield 8

Ballpens
refilled for
Your ballpen has an ink container which
YOU can refill in two minutes. Eighteen
average size ballpens can be refilled from one

2/11 tube of

ALL PEN INK
I NS MK

Post free with full instructions for P.O.
MODERN INKS, LTD. (Dept. 25)82, Centurion Rd., Brighton, Sussex

POTTERY
Potter's wheels from £24, 3 kW.
Electric kilns from £12 to £50. Also
a wide range of pottery materials.

Write for illustrated catalogue.
MILLS & HUBBALL, Ltd.,

244, Borough High St., London, S.E.I.

'wSENSAT1ONAL NEW STYLE

MOTOR CYCLE COVERS
Made from heavyweight ONLY
"VVYL" sheeting. These
superb motor -cycle covers
have transparent inserts 24.front and rear to permit rp ,6
night parking with lights
visible. Welded seams, completely water-
proof. These superb covers are shaped
to ensure a snug fir, thereby avoiding
use of tapes and loops. Fits all cycles
up to 500 c.c. Folds very compact.
MARCUS STORES (51), GRAVESEND.,

-L. 508155014 6 co. (GILLINGHAM)
_London Chambers, GILLINGHAM, KENT. Phone 5282=

RATCHET & REVOLUTION
COUNTERS

Ask for
Lecilet Blo 18/7

Speeds up to
6,000 r.p.m.

El.& F. CARTER
& Ltd., Boron 5
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the headlights on the stage which would
be about the same wattage as the foot-
lights but I would like to incorporate a
dimmer in the circuit, the third plug
would feed the prompter's small lamp,
and the fourth spare.

Would you give me a wiring diagram,
and tell me what wire and fittings I
should use. An indication of the approxi-
mate cost would be a great help.-C. E.
Fox (Roxburghshire).

WE suggest that you use three -core, tough
rubber sheathed flexible cables.

70/0.0076 could be used between the 15 amp.
plug and the socket outlet board, with
23/0.0076 from the 5 amp. plugs to the lights.
Three -pin socket outlets and plugs are
advised, exposed metalwork on the fittings
being connected to earth through the third
core of the flexes and the third pins of the
plugs. If the neutral point of the supply is
efficiently and permanently connected to
earth one fuse only need be connected in each
" live " pole of the supply to the 5 amp.
socket outlets ; otherwise one fuse should be
connected in each pole. 5 amp. Slydlok fuses
(Edward Wilcox and Co., Ltd., Sharston
Road, Wythenshawe, Manchester) would be
suitable. The fuses and the socket outlets and
plugs are about 4s. each.

5 Amp socket outlets
Suggested circuit for lighting control panel.

Dimmers are obtainable from the following
firms, but we regret that we are unable to
advise you of present-day costs : H. A. Birch
and Co., Ltd., Wilohm Works, Wood Street,
Willenhall, Staffs ; Cressall Manufacturing
Co., Ltd., Eclipse Works, Tower Street,
Birmingham, 19 ; Oliver Pell Control, Ltd.,
Cambridge Row, Woolwich, London, S.E. ;

W. J. Furse and Co., Ltd., 22, Traffic Street,
Nottingham.

Making a Barrier Cream
T WONDER whether you could suggest a
I reasonably economical barrier cream
formula for use in our workshop?-
J. H. Hoyer (Edmonton, N.9).

DISSOLVE ilb. of soap flakes in r gallon
of hot water and add z pint of glycerine

and t pint of medicinal paraffin. Mix
thoroughly. Adjust to required consistency
by increasing or diminishing water content.

Removing Selotape
T HAVE several pen -and -ink sketches
1 and also foreign stamps that an
infant son has covered with Selotape. I
wish to remove this without damage to
the drawings or stamps. Can you help
me ?-A. Millais (Sussex).

THERE is no solvent that will deal with
the polythene base which carries the

adhesive that will not also remove the dye of
stamps and inks. However, the Selotape
can be removed from the stamps quite simply
by immersing briefly in fairly hot water, when
it will be found that it comes away quite
freely.

The treatment of the pen -and -ink sketches
is more tricky and you will have to risk
failure ; but we think it is worth trying a hot,
damp flannel spread evenly over the back of
the sketches and if sufficient time is given for
the warmth and the moisture to soak through

the paper from the underside, you may find
that you can peel the Selotape from the face
of the sketches.

Another method, which we think may be
better for the sketches, would be to direct a
steam jet froni a kettle to the spout of which
is attached a short flexible rubber tube and
to play the steam jet directly to the face of
the sketches.

Making an Electromagnet
T WISH to construct an electromagnet
1 for retrieving iron articles up to about
solb. weight from a concrete water tank.
It will work from a 12 -volt car battery
for three to four hours and, using about
five to eight amps., I propose to use the
top section of an oxygen bottle for the
outer carcass and fit an iron core into
the thread
of the bot-
tle as per
sketch.

Please in-
form me as
to the num-
ber of turns
and gauge Coil
of wire re- space

quired for the
coil.-D. Jones
(Birkenhead).
IF you particu-

larly wish to
use the oxygen
bottle we suggest
that you modify
the design so that
the outer shell
is continued down
to the base, with
a brass ring let
into the base so Mr. D. Jones' electro-
that this fills an magnet design.
annular air gap in
the base about iin. across. The coil could
be wound with about 1,400 turns of 17 s.w.g.

Brassring

Suggested modification.

D.S.C. wire. An electromagnet having a coil
of diameter about equal to its length would
be more efficient, however.

Watertight
plug for

cable entry

5
Brass Iron p ate welded
ring to core Wplate

Descaling a Domestic Boiler
T WISH to descale a domestic boiler and
I would like to know the chemical
used and quantities, the method of
application, etc.-J. H. Smith (Watford).

WE
do not advise you to attempt this job
unless you can isolate the boiler

from the general water system. If this can be
done by disconnecting service pipes, etc.,
then fill your boiler with a mixture of water
and muriatic acid (hydrochloric) in pro-
portion of one part acid to five parts water.
Allow to stand for half -an -hour and then
flush thoroughly with water. If treatment has
been long enough you will find scale sloughing
away with the effluent. A considerable
amount of scale will have been dissolved.
Test final effluent, after flushing, with blue
litmus paper to make sure that all acid has
been cleared from boiler before finally
connecting up system.

Muriatic acid can be purchased from most
hardware merchants.

Removing Tin Deposit from Copper

PLEASE
tell me how to remove the

tin deposit from old copper cooking
utensils so that they can be polished for
interior decorating purposes.-W. F.
Nichols (Isleworth).

TREAT the tinned surface with diluted
hydrochloric acid. This must be done

with care for the acid attacks both tin and
copper, but its reaction with tin is speedier
than that with copper.

Checking Window -sill Erosion
THE sandstone mullions of my window

are crumbling due to erosion. As
I am not prepared to spend a large
amount on resurfacing with cement, I
am wondering if you can suggest a
suitable paint -on solution which would
prevent further erosion by sealing the
surface.-M. 'Read (Edinburgh).

WE think a cement water paint might
serve the purpose. 501b. white Portland

cement, 51b. gypsum, 4.11b. calcium chloride,
alb. hydrated lime. Mix intimately. Stir
about 7 to 81b. of above mixture into r gallon
of water and paint over wet surface.

Information Sought
Readers are invited to supply the required

information to answer the following queries :
Mr. A. T. George, of Rushden,

Northants, asks : Can you give me the
name of a device for turning the leaves of
music while playing the piano ? Alternatively,
suggestions for turning the leaves of an
album while on display, then closing the book
and starting again, so giving a continuous
cycle ; or dropping the leaves one by one
from between the covers then returning them
together for the action to be continued,
would suit my purpose.

Mr. A. Holmes writes as follows :
Could you please give me some information
on making small glass animals and figures ;
hand -made not moulded.

The main snag is to make the glass work-
able. Could you suggest what form of heat
I should use, also the title of a book on this
sort of work ?

Mr. A. T. Thompson asks in his letter :
Could you give me an economical method of
keeping a shop window free from steaming
up and dampness ? The goods on show are
books and stationery.

All the usual methods have been tried-
tubular electric heaters, absorbent paper
pads and so on, without success.

The windows are totally enclosed from the
shop proper by glass partitions and doors.
The size is rift. x 9ft. x 5ft. deep.

Mr. P. F. Hayes, of Romford, makes
the following request : Could you
furnish any details of construction of a small
potato peeler suitable for domestic use ?

Mr. A. R. Brimer, 24, Stalisfield
Bungalows, Gayhurst Crescent, West
Derby, Liverpool, ii, writes : Having
followed with interest the many articles and
features in your paper, on the so-called
" Flying Saucers," I would be very much
obliged if you, or your readers, could furnish
me with any further information on the
subject.

I would count it a signal favour if you
could pass on any fresh information which
(subject to the ever-present security regula-
tions) you can.
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A.C./D.C. MOTORS 24v. 2a., 6in. x 21in.
dia. spindle IM. x lie. New 18/6.
Frequency Crystals 9,100 and 4,500
kc/s. New. tin. space, 10/6 ; 4,860,
594, 559, 505 kc/s, 6/6.
Powerful small Blower Motors, 12/24 v.
A.G./D.C., 14/6. As used for the Hedge
Trimmer. Also for Car Heater.
Meter Kit, 2fin. M/c calibrated meter.
Volts 0-3-30-150-300400 D.C. 040
mia and 0-5,000 ohms with ebonite
case 4in. x 6in. x llin., 27/6.
Transformers, Input 200/240 v. Sec.
tapped 3-4-54-8-9.10-12-15-18-20-24-30
yaks at 2 amps., 21/6. 17-11-5 volts, at
5 amps., 22/6. 17-11-5 volts at I i amps.,
16/6.6.3 volts, 21 amps., 8/6. 12 months'
guarantee.
Selenium Rectifiers F.W. 12-6 volt, I A.,
8/6. 3 A., 14/6. 4 A., 23/6. 6 A., 30/,
24 v. 2 A., 30/-. 250 v. 100 mA. H.W.,
9/-. 250 mA., 17/6, 60 mA., 6/6.
D.P.D.T. Relays. Operates at 200/300
volts D.C., 8/6. D.P. Make and Break,
8/6. Any combination or voltage can
be supplied at varying prices.
0-5 amp. 21" Square M/c Ammeters, 11/;.
Veeder Counters. P.O. Type, 24/50 v.
D.C. 0.9999, 15/6.
M/c Microphones with matched trans-
former, 15/6.

Small Motors. 12 v. A.C./D.C., 2in. x
If in., 10/-.
Pocket Voltmeters. M/c 2in., 0-20-200
v., 11/9. 25 amp. S.P. Double Contact
I2 v. D.C. Relays, 8/6.
Rheostats, 12 v. 1 A, 2/6. 12 v. 5 A., 10/6
Latest Car Lights Relay Assembly
" Flasher " Units, 6 or 12 v., 17/6 , or
with 2 lamps and switch, 50/-. STATE
BATTERY CONNECTION TO
CHASSIS.
4ft. Each Section Fishing Rod Aerials,
Set 3, 7/6. Base, 3/6.
IRA, 96. Transmitter Section. NEW
and complete - less valves -4.3-6.7
Mc/s. Easily converted, 15/-. Valves
are EF50, TTI I, EL32, set 25/-.
Carbon Twist Drill Sets of 7, - "to
r or Set of 9 *" to V. 3/6 set.

Alt Carriage Paid in U.K.
THE RADIO & ELECTRICAL MART
253, Portobello Rd., London, W.I1

Park 6026

HAND GENERATOR BATTERY
CH ARGER.-These fine instruments
will boost a " FLAT" battery to
enable starting cold mornings. They are
rated at 6 volts at 120 r.p.m.. will give
up to 18 volts at about 4 amps. if turned
faster. An ideal stand-by. Can be also
easily converted into WIND
CHARGERS as per " P.M." article.
Has handle for turning, cut-out, output
sockets, all contained in strong metal
case, ready for use. New, in makers'
cartons, 30/- each, carriage 7/6.
ELECTRO-MAGNETIC COUNTERS,
-P.O. Subscribers Type. Has 3 ohm coil,
will count to 9999, will operate off any
low -volt battery supply, from 3 volts
up. Would act as remote counter. 5/ -
each. post 9d.
HIGH RESISTANCE HEAD-
PHONES. -Good condition. 4,000 ohms,
limited quantity. 8/6 each. post 1/-.
TELEPHONE SETS. -Ideal Christmas
present. Consist of two microphones
or earphones, with 8 yards twin flex.
speech energised. No batteries re-
quired. Will give speaking communi-
cation up to 500 yards. Make good
baby alarm or remote listener, new,
12/8 each, post 1/-: 120/- dozen, carriage
316.
GEAR UNITS. -These are bevel
geared and make a complete back axle
for model car, size approx. 6In, long by
2lin. wide. Space to fit wheels. 1/8
each, post 9d.
UNIVERSAL COUPLERS to fit
above, 1/- each extra.
U.S.A. THROAT MICROPHONES,
Carbon type. 1/6 each. post4d.BATTERY CHARGING UNITS. -
Consists of 14 amp. full -wave rectifier,
with matched transformer mounted on
wood base. Will charge 4-6 or 12 volt
car battery. Ready for use, these can
also be used for train sets or ether
models. 30/- each, post 1/2.
P.O. RELAYS. -Type 3,000, 500 oluncoil.
Double pole, 2 makes, and 2 breaks each
side. New. 7/8 each, post 9d.
SELENIUM RECTIFIERS. -4 amp.
full wave, new. 151- each, post 1/ -
PROJECTION UNITS. -Contains high
grade Dalmeyer lens, 40 mm. F.L.3.5,
24 v. 15 w. lamp. chromed reflector.
dark ground concave glass with sighting
hair -line. 10/- each, post V-.
Many other -Interesting Items. Send 6d.

for new catalogue.
THE SCIENTIFIC

INSTRUMENT CO.
16, HOLLY ROAD, taut:v.1.0N,

BIRMINGHAM 32.
Callers welcomed at 353, Bearwood

Road, Smethwiek.
'Phone : WOO 3166.

KNOW
WHAT
YOU
PAY!

A MYFORD
M.L.7 BENCH LATHE

FOR ONLY 3513 MONTHLY !
STREAMLINED SERVICE.

IMMEDIATE DESPATCH FROM STOCK.

Our out -of -income terms offer you a sound common-
sense method of increasing your workshop efficiency.

No fuss -no bother.

MYFORD M.L.7. BENCH LATHE with standard equipment, (48.5.0
Deposit £12.1.7 and 12 monthly payments of 65/5d. or
Deposit E12.1.6 and 18 monthly payments of 45/5d. or
Deposit £12.2.1 and 24 monthly payments of 35/3d.

WE PAY CARRIAGE OUT (mainland only). May we quote
for your individual requirements? Detailed quotation

sent by return post quite free of obligation.

" THE

CHOICE OF

EXPERIENCE"

Illustrated
MYFORD
literature gladly

sent.

A. J. REEVES & CO.
416, MOSELEY ROAD, BIRMINGHAM, 12
Grams: " Reevesco, Birmingham." Phone : CALthorpe 2554

OMAN

)t
" Al=el°;cow
 rIND y400

Pelmanism
develops :-
-COURAGE
-INITIATIVE
-JUDGMENT
-WILL-POWER
-CONCENTRATION
-SELF-CONFIDENCE

Pelmanism
eliminates :-

Worry
Pessimism
Depression
Frustration
Forgetfulness
Weakness of Will

TAKE UP PELMANISM
For Progress and Prosperity

PELMANISM is a working course in Practical
Psychology directed to the needs of the average

man and woman.
The Pelman Course is based on over 50 years'

intensive study concurrent with experience in dealing
with the difficulties, failings, fears, aspirations and
ambitions of more than 750,000 men and women of
all ages and occupations in all parts of the world.

You would like your affairs to prosper and your
income to increase. Pelmanism will help you to
achieve this and will enable you to develop that zest
for living which comes with an awakened mind ; also,
with quickened mental powers, your awakened
ability will enable you to enjoy those purchasable
pleasures that come with extra money.

Reduced fees for H. M. Forces (Apply for Services Form)

Pelmanism is a true 'philosophy of living for ordin-
ary sensible people who wish to make the best of
themselves at all times and under all circumstances.

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

HOW TO LEARN
LANGUAGES

The Pelman Languages
Institute leaches French.
German, Spanish and
Italian without translation.
The Pelman method is ex-
plained in four little books,
one for each language.
Write for the book that in-
terests you and it will be
sent to you by return,
together with a specimen
lesson, gratis and post
free. Reduced fees for
members of Her Majesty's
Forces. Pelman Languages
Institute, 130, Norfolk
Mansions, Wigmore Street,
London, W.I.

PELMAN INSTITUTE
130, Norfolk Mansions, Wigmore St., London, W.1

- - 'POST THIS FREE COUPON TODAY'
To the Pelman Institute,

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

Please send me, gratis and post free, a copy of
" The Science of Success."

Name
(Block letters, please)

Address

PELMAN (OVERSEAS) INSTITUTES:
DELHI, 10, A lipore Road. MELBOURNE, 396, Flinders
Lane. DURBAN, Natal Chambers (P.O. Box
1489). PARIS, 176, Boulevard Haussmann. AMSTER-
DAM, Prinserrgracht 1021.

This is a H.S. Milling Cutter Bar-
gain. All 1" bore, 3"-3I" dia., 4'-1" thick,
including side and face cutters, plain
and angle cutters. A most useful lot for
any tool room, 6 ass. for 50/-. The
present maker's price of the cheapest
cutter in this selection is 40s. You must
get this lot, remember you get same on
approval against cash.

2,000 Small 12,8. Twist Drills,aox. 1132,3/32', 4/- doz. approx. :
11p1pr6.-r. 7,6 per doz. approx.: 9/32--15132', six for 10/-.

All Items brand new. £1 orders post
paid. romt delivery. Inse ction b
appoinPtmentp only. All items sent on
approval against cheque or P.O. Refund
without question if any Item returned.

3,000 Circulr Split Dies da.cutting 5/1a6". 7/16", C Whit..B.S.F., also brass thread, 26 thread all
sizes and American N.F. 12/- per set of
5 sizes, 2 sets 22/6. 4 sets 4216. Taps to
suit 9/3 per set, either taper or second
or plug. Y die -stork 5/- each ; 3/16'to 1' tap

pwalni Rcheesalm(rs
12/6 each.

lI , 5/16" andc. 8/6 per set of three 3/6 each.
1.000 High Speed Inserted Blades

Expanding Reamers. 17/32' to 19/32'
14/-, 9/16" to Cr 113/-, 11/16" to ' 17/8,
i" to 31/32'18/6, 31132" to 1 i" 22/6 each.

7,000 Pratt & Whitney, circular
split dies, superior quality precisloh
ground cutting edges, 13116" dia., suit-
able for machine or hand use. Sizes :2, 4, 5, 6 B.A.. 8/8 per set.

5,000 Ball Races, bore, I' o.d., I"thick, 4/- pair ; I' bore, o.d.. 7/32"thick, 4/- pair ; 6 nun. bore, 19 mm. o.d.,6 mm. thick, 4/- pair 9 mm. bore, 26mm. o.d.. 8 mm. thick, 4/- pair ;
bore. o.d., 7/32' thick. 5/- pair.
4,9 Any LOT, Five lots 22/6. 2/ H.S. Tap or Reamer Fluting

Cutters Al' dia., r bole, i" and 3/16"thick, worth 7/6 each. Set 5!32', ?/16'
7/32", 9'. all in 40 thread. 13/16' Split
Dies

'
8 assorted Centre Nail Pin and

Belt Punches, total value 12/6 ; oneH.S. Tap or Reamer Fluting Cutter.
21' dia. thick, bole ; one H.S.Hand Reamer, worth 10/-. Every itema good bargain.

500 Sets Metal Figure Punches,nine punches 0 to 8, the six is usedreverse for nine : size 5/64' 8/6 set,worth 15/- ; ditto size, 8/6.
2.000 Files, C to 6' flats, half -rounds,

rounds, squares, warding assorted, cuts,
good general lot, 10'6 doz. ; three doz.28/6.

600 Circular Split Dies. B.T.D. make
21" dia.. 1". 1.. 1' Whit., 4" Gasworth 111- each. Clear 7/8 each, new
21* die -stock to suit, worth 30/- each,
clear lilt- each.

200 Boxes A to H. Steel Letter
Stamps for marking metal, 5/64' size,
1716 set : ditto i" size, 22/6 set, worth
treble this price.

2,000 Straight Shank End Mills.size i", 5/32', 3116', 7/32', I'. 5/16% list
price 30,,- set, handy bargains, 15/- set.
also U. 5116". l" ditto, 1216 set, all in
makers' wrappings.

500 11.S. Kr Countersinks, body
i' dia., teeth cut to point. An essential
tool for any workshop using c/s screws.
Gift 5/- each.

1,000 Bevelled Wood Chisels,handled, r. 5/16'. C.
Actual value 32/6. Gift 21/- set.

3,000 High Speed Routing Cutters,
straight shank, two lip, as used for
cutting slots in wood, sizes I', r dia.,
clear

Too
4/- each.

makers' Needle Files,
good assortment of shapes and cuts,
worth 1/9 to 2/6 each, 1216 doz.

200 Ace Dial Gauges, 21' face, reads
to 0.001". plus and minus, very useful
instrument, worth 60/-, gift 45/-.

10,000 nigh Sneed End Mills
Straight Shank. 3/32- to 3/16' dia., some
with teeth cutting both end but not
standard sizes, clear 5 assorted, 10/-.

100 doz. 6' Three square Saw Flies,

Ratchet Span -I'M': I", 7/16', 1' Whit.

y

Makers' price 70/- per set. Very useful
bargain, 35/- per set.

1,000 Semi High Speed Centre
Drills, Siocombe brand, 5/16' body dia.,
3/32' point, 1/8 each, 18/6 per doz.

1,500 IL& Morse Taper Shank
Twist Drills. Brand new, Firth Speedi-
cut, Balfour Capital. etc. All best
Quality drills, No. 1 and 2 Morse Taper
shanks, sizes from approx. I' dia. to
approx. 1' dia. Five assorted El. actual
value 24. One dozen assorted 42/6.

20,000 Small Nigh Speed Milling
Cutters, parlous shapes and styles.
We want to clear these quickly, 12
assorted. 15/-.

800 Small Rotary Files, 3132' shanks.
various type heads, another clearance
line, 4/9 per doz.

250 Three -Jaw Drill Chucks, No. 1
Morse taper shank, 0 -to -l" capacity,
51- each,

J. BURKE,
192 Baslow Road, Totley,

Sheffield
Inspection Only at Rear

86, Plawilgiun street, Sheffield
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Telephone: MUSEUM 9594

H. FRANKS
58-80, New Oxford St., London,W.C.I.

One Minute from
Tottenham Court Rd. Station

ELCO SYNCHRONOUS CLOCK.
MOVEMENTS, 200/250 v. A.C. 50 CyS.
with spindles for hours, minutes and
seconds, .in bakelite dust cover Sin.
diam.. 2in. deep, with flex lead, one
hole fixing, up to lin. panel, inclusive
set of 3 hands, suitable for 10112in.
dial, 2716 each, post paid.

12/24 VOLTS HOOVER BLOWER
MOTORS, Ref. 10ISB/115. as recom-
mended for car heaters in a recent
issue. Price 27/6 each.

SENSITIVE TYPE ALTIMETERS by
Kolisman, Ref. Mk. XIVA, 35.000ft.
by means of 3 pointers, 31n. dial and
adjusting Itn.-.b, as recommended -in
P.M., September, 1954. Ideal for
conversion to barometer, 27/6 each.

" DALE MEYER " 16mm. 2lin. pro-
jector lenses, fitted in chrome barrel.
21in. long. 1 fin. diam.. new. unused,
as fitted to G.B. L.516, 47/6 each.

EX -NAVAL RIGHT ANGLE TELE-
SCOPE. C.R.P. Mk I, made by Cooke,
Troughton & Sons, Ltd., fitted.
filters, 10x magnification, overall
length 13lin., weight approx. 141bs.,
very robust construction, £4.17.6
each.

18min. G.G.S. RECORDER MK II
CAMERAS, fitted magazine Dail-
meyer Sin. focus lens, motor mach-

- anism, etc., in fitted transit case,
55/- each.

NEW G.45 GUN CAMERAS, 16mm.
12 volt, D.C. operation; fitted cassette
for 25ft. of film, 2in. F/3.5 lens, can be
used as tine camera, by slight modi-
fication, 25.5.0 each.

TYPE F80, AIRCRAFT CAMERA,
originally designed to photograph
cockpit dials, uses 35mm. film, fitted
2in. F/2.9 lens, band or electrical
wind, no shutter or iris diaphragm.
will take single shots half-Leica size
pictures. ideal for modification, new.
in maker's cartons, £5 each.

TUFNOL PULI.EYS. Fitted ball -races,
external diam. 2lin.. internal diam.
tin., 2/9 each, 30/- per doz.

DITTO. 41in. external, lin. internal,
5/- each, 55/- per doz.

DITTO. aiin. external; lin. internal,
3/8 each, 37/6 per doz.

CLOCKWORK MOVEMENTS fitted
" VENNER " Escapement, run 10
hours one full wind, final speed 1 rev.
75 secs. Price 9/- each, post paid.

VARIABLE RHEOSTATS. Graduated
i amp. to 2 amps., 45 ohms. Ideal for
chargers, voltage control, etc. Ref.
5C'728, fitted in bakelite case 41n.
square, 1 lin. deep. 12/8 each.

" KLAXON " 1/40 h.p. permanent
capacitor induction motors, 220/240
v. A.C. 50 cycles, 2,700 r.p.m. continu-
ous rating. Reversible. Diam. nin
length 541n., spindle 1 On. long, 5/16in.
diam., £3.5.0 each.

WORM GEAR UNITS, fitted .5 start
steel worm. Fitted in ball -races, on
pedestal, with 51 tooth Bronze wheel
(loose) to mesh. Ratio 10.2/1 reduc-
tion. 11'- each.

PRECISION DIFFERENTIAL
GEAR UNITS, fitted lin. diam.
spindle, 48 D.P. Gears, size 21n. diam.
lin. deep, 81- each.

DITTO. 40 D.P. fitted ball -races, 211n.
diam,. 21n. deep, 15/- each.

CLOCKWORK -DRIVEN TIMERS,
variable, 5 to 30 mins. Fitted 15 amp.
A.C. contacts. Totally enclosed
crackle finish, 1718 each.

SANGAMO MOTOR UNITS, MODEL
7, final speed 1 rev. per 7 days, 200/250
v. A.C. 50 cycles, 30/- each.

Ex -Air MM. GEAR PUMPS. Type
RFF1. made by Rolls-Royce, size
approx. 6 x 51 x 51n. Price 30/- each,
post paid.

ELECTRO-MAGNETIC COUNTERS,
P.O. type. Four digit, 6 volts, 3 ohm
coil, 10/- each. Ditto 24 volts, 400 ohm
coil, 12/8 each.

HIGH Q-UALITY ex-A.M.
VACUUM PUMPS, size gin. x 4in.
x 4in. appror. Flange mounting,
weight 51b., spline shaft 21n. long. lin.
diameter : needs a S h.p. motor to
drive same. Price 37/8 each.

SELF - PRIMING IMMERSION
PUMPS (Electric) Ex -Air Ministry.
Fitted 24 v. D.C. motor, will work on
24 v. A.C., overall, length 20/241n.,
delivers approx. 150 g.p.h., ideal for
use in caravans, boats, laboratories,
etc., 3716 each.

FULL MAILING LIST PRICE AD.

RUSTED
FITTINGS?

Free them quickly with

Shell Easing Oil

Shell Easing Oil
comes in a handy 8 oz.
tin with special pourer
spout to eliminate
waste.

Here's the way to free those rusted
fittings ! Free them quickly, too.
Shell Easing Oil is sure and swift,
penetrates deeply to loosen and
free.

From nuts and bolts -to taps and
pipe joints, from bicycle frames to
window catches, Shell Easing Oil
is the answer to your rusted 'parts
problem.

SHELL EASING OIL is very handy in the
house. Buy some to-day-good ironmongers
stock Shell Easing Oil.

SHELL

ee Week -ad

it

SPORTS

No other cycle dynamo sets
have all these exclusive
features : " Light Units "
modelled on the- famous
Lucas car lighting equipment.
Silver-plated brass reflectors.
Twin wiring, eliminates earth-
ing troubles. Push -in cable
connectors.

Prices : 32/6-47/6
(illus.: Sports set, 36/6)

CYCLE DYNAMO LIGHTING EQUIPMENT
JOSEPH LUCAS (CYCLE ACCESSORIES) LTD.. CHESTER STREET, BIRMINGHAM, 6

GALPIN 'S
ELECTRICAL STORES

408, HIGH STREET, LEWISHAM,S.E.13
Tel.: Lee Green 0309. Nr. Lewisham Hospital.
TERMS :CASH WITH ORDER. NO C.O.D.

All goods sent on 7 days' approval
against cash.

EARLY CLOSING DAY THURSDAY

HEAVY DUTY SPOT WELDER
TRANSFORMERS, input 200/250 volts.
OUTPUT a combination of 2, 4, 6, 8, 10.

12 volts at 120-150 amps. New f6/15/ -
each, carriage 6/,
LIGHT ARC WELDING TRANS-
FORMERS, 200/250 volts Input. Output
40/60 volts, 30/40 amps, E7/5/- each.
MEDIUM SPOT WELDING TRANS-
FORMERS, input 200/250 volts, OUTPUT
a combination of 2, 4, 6, 8, 10, 12 volts at
50/70 amps. New E5/2/6, C/paid.
HEAVY DUTY L.T. OUTPUT
TRANSFORMERS, 200/250 volts Input.
Output a combination of 6, 12, 18 and 24
volts at 30 amps. £4/2/6 each. C/paid.
Another Input as above. Output 0, 6, 12, 18,
24 volts at 12 amps., 55/- each, post 2/-.
Another Input as above. Output 0, 6, 12, 18,
24 volts, 6/8 amps., 46/6 each.
HEAVY DUTY L.T. TRANSFORMERS
suitable for rectifiers, soil heating, etc. Input
200/250 volts. Output a combination of 6,
12, 18, 24, 30, 36 volts at 15 amps., 6746 each,
post 2/6. Another Input and Output as
above but at 6 amps., 47/6, post 2/-. Another
input and output as above but at 4 amps.,
36/6 each.
CONVERTORS, 400 watts output,. 24
volts D.C. input, 50 volts 50 cycles I phase
output. Complete with step-up trans-
former from 50 volts to 230 volts at 400
watts, E12/10/- each C/F., Ditto 200 watts
29/10/0 each C/F., fully guaranteed.
ROTARY CONVERTORS. 230 volts
D.C. input, 230 volts A.G. output. 50 cycles
I phase at 250 watts. £15 each C/F.
EX - RADAR MAINS TRANS-
FORMERS. Input 230 volts. Output 4 or
5 Kilo -volts at 30 min., also 3 L.T. windings
4 v. 2 a., 6.3 v. 2 a., 2 v. 2 a., these trans-
formers are capable of a larger output than
stated and are immersed in oil. £3/15/
each, carriage 5/-.
MAINS TRANSFORMERS (NEW),
input 200/250 volts in steps of 10 volts,
output 350/0/350 volts, 180 m/amps., 4 volts
4 amps., 5 volts 3 amps., 6.3 volts 4 amps.,
45/. each, post 1/6 , another 350/0/350
volts 180 m/amps., 6.3 volts 8 amps., 0/4/5
volts 4 amps.. 45/. each, post 1/6 : another
500/0/500 volts 150 amps., 4 volts 4.amps.,
C.T., 6.3 volts 4 amps., C.T., 5 volts 3 amps..
47/6 each, post 1/6

'
another 425/0/425

volts 160 m/amps., 6.3 volts 4 amps., C.T.,
twice 5 volts 3 amps., 47/6 each, post 1/6.
MAINS TRANSFORMERS, 200-250
volts input, output 400/0/400 volts, 280
m/amps., 6.3. v. 8 a., 2 v. 3 a., 5 v. 3 a.,
4 v. 2 a., 4 v. 2 a., the last two heaters
insulated at 8,000 volts, 85/- each ; another
200/230 volts input, output tapped, 0, 9,
18 volts at 4 amps., 25/- each, post 1/...
EX-U.S.A. ROTARY CONVERTORS,
12 volts D.C. input, outputs 500 volts 50
mA. 275 v. 100 mA. Complete with
smoothing, 22/6 each, carriage 2/6. As new.
Ex -NAVAL ROTARY CONVERTORS,
110 v. D.C. input 230 volts A.C. 50 cy.,
I ph. 250 watts, output. Weight approx.
100 Igs. E12/10/-, C/F.
ELECTRIC LIGHT CHECK METERS,
useful for sub -letting, garages, etc., all for
200/250 volts A.C. mains, 5 amp. load, 19/ -
each ; 10 amps., 22/6 ; 20 amps., 27/- ;
25 amps., 32/6.
METERS. Moving coil, 0 to 14 amps.,
18/6 each. Ditto, Moving Iron, suitable for
A.C. 0 to 30 amps., 25/- each. Another
moving coil, 100 to 250 amps., D.C.,
35/- each, all 4in. scale.
1,000 WATT AUTO WOUND VOLT-
AGE CHANGER TRANSFORMER
tapped 0/110/200/230/250 volts. 25/15/ -
each, carriage 4/6.
1,500 watt ditto, 27/15/-, carriage 7/6.
350 watt 55/-, 500 watt 75/-, 200 watt 45/-.

PRE -PAYMENT 1/- ELECTRIC LIGHT
SLOT METERS, S/H. reconditioned,
variable tariff. 10 amp. load, 200/250 volts
A.C. 55:- each.
2 Amp. CHARGER KITS, consisting of
Rectifier and Transformer for charging
12 or 6 volts at 2 amp. Complete with
wiring diagram. 32/6 P.F.

Clients in Eire, please allow at least double
the carriage stated to allow for customs

iwarance charges.
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The Future of the Sport
TWO moves have been made in recent

weeks to break the impasse existing
concerning the control of sport. The

delegation appointed by the British Cycle
and Motor Cycle Manufacturers' Union to
meet President Joinard of the U.C.I. in
Zurich, consisting of Mr. S. C. Cozens,
R. V. Davies, and D. D. McLachlan, was
received in private audience by the president.
This delegation had been appointed by the
Union Cycle Road Racing Committee to
explore the possibility of a British cycle
team being invited for the first time to take
part in the Tour de France.

The Union had been advised that the first
step towards this must be a settlement of the
differences of opinion between various
British cycling federations. The delegation
asked that the president should give his
personal consideration to the problems at
present confronting those members of the
British industry interested in road racing, and
who have reluctantly come to the conclusion
that, failing an immediate solution, their
interest in the sport must cease.

The president said that he proposed to
invite three members of each British federa-
tion concerned, as well as the manufacturers'
delegates, to meet him in Paris in December
so that he could ask them whether they were
prepared to accept him as arbitrator. If so,
each must sign in advance that. he is
prepared to accept his decisions when pub-
lished whatever they may be. If that con-
dition were accepted, all parties must submit
their case to the president, who will consider
the matter and deliver his judgment on or
before January 1st, 1955, this judgment to
be binding on all parties concerned.

In view of the tripartite agreement which
the N.C.U. signed and has never imple-
mented, there can be no assurance -that M.
Joinard's findings would be accepted by any
particular body who' found them unpala-
table. Moreover, the selection of M. Joinard
as an arbitrator is not a happy one, since he
cannot be so impartial as someone entirely dis-
sociated from the sport. What was wanted
was a quasi-judicial body. The U.C.I. is
vitally interested in this matter. The B.L.R.C.
is a comparatively new body, the N.C.U. an
old one and the R.T.T.C. has no international
recognition.

However, as a result of the further meeting,
the date of the Tour of Britain was altered
to allow British riders time to prepare for
the Tour de France. The delegation received
invitations for riders to participate either as
a national team or "" works " team, as the case
may be, in the Tour de France, Tour of
Italy, Tour of Switzerland, Tour of Belgium,
Tour of Morocco and the Tour of Europe.
All these invitations are conditional on the
position as at 1st January, 1955.

So much for that. Now comes a letter from
J. A. Dennis, of the N.C.U., who has pro-
pounded a. 1955 racing plan. The letter and
the plan have been circulated to every cycle
racing club in the country, and also to the

R.T.T.C. The plan reviews the classification
of the racing cyclists at present. No rider who
holds only a B.L.R.C. amateur licence has a
full programme of road races in which he can
take part. He has no opportunity to complete
his cycle racing career by taking part in track
races and, unless his club is affiliated to the
R.T.T.C., he has very little chance of riding
against the watch in competition. The time
trialist is catered for by the R.T.T.C. national
programme. The holder of an N.C.U. licence
can ride as often as he wishes on the track and
also in circuit and road races, but his road -
racing programme is often restricted owing
to the lack of N.C.U. road races. The
independent professional rider has, up to now,
not had sufficient races to take part in, unless
he is prepared for extensive travelling. Mr.
Dennis, therefore, propounds the following
scheme :

THE 1955 RACING PLAN
1. Primarily, professional and independent riders

must be allowed to take part in the existing amateur
time trials programme, as laid down under R.T.T.C.
regulations.

I have already written to the R.T.T.C. asking that
it recommends to promoting clubs that these riders
be allowed to take part in any open time trial if the
promoting club so desires (professional and inde-
pendent riders would start at a fixed time after the last
amateur has departed).

2. I will be offering a lead by promoting regular
track races at Herne Hill for professional and inde-
pendent riders (I envisage at least 15 occasions for
these riders to compete) and track promoters through-
out the country will be encouraged to follow suit.

3. Next, all existing B.L.R.C. promoters of road
races are asked to make their events open to holders of
N.C.U. licences. In this way the traditional " classics "
and established B.L.R.C. events will not be interfered
with in any way.

4. Additionally, I aim to present a scheme (which
you will see in detail further on in this plan) which will
interest prospective race sponsors simply because of its
hard and fast conditions.

5. N.C.U. affiliated clubs will be encouraged to

t'A

9"*.s..t
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By F. J. C.

promote an additional number of road races, to make
up any deficiency of events that might occur.

6. This new road racing programme will allow race's
to be promoted strictly in accordance with U.C.I.
Code Sportif conditions under the following classifica-
tions, i.e., Professional; Professional/Independent ;
Independent/Aspirant/Amateur; Aspirant/Amateur
and Amateur.

7. A system of guaranteed prize money (and standard
allocation of prizes) will be introduced. This will
offer the rider guaranteed awards ; it will offer invalu-
able guidance to promoters when allocating prize
values, and at the same time present promoters with
a fixed scale of standards to use when negotiating with
a possible race sponsor.

These standards will also serve another purpose.
The amount of money available for a race will decide
the classification of rider allowed to compete in the
race.

The following scales are laid down as minima:

Total Value
of

Prize List

Classification
of

Competitor

;Permit Fee
for Race (5%
of Total Prize

I Value)

£ 5 o
£34

£28

£19

Professional
Professional/Indepen-

dent
Indpt./Aspirant/

Amateur
Aspirant/Amateur

£2-ro-o
£I -14-o

£I -8-o

£-I9-0
£-t2-o

Multi -stage races : One stage to count as one race
and the general classification prizes to count as separate
items.

This scheme will ensure that no " cheap " races are
put on at the expense of riders, and that uniformity is
observed throughout the country.

To ensure that prizes are guaranteed promoters
(or race sponsors) will be required to deposit the full
amount of cash, to cover the total prize bill, with the
N.C.U. at least one month before the date of the race.

8, In addition to the above, to complete the picture
of prize uniformity the following scale of prizes will be
laid down as standard minima.

Minimum Prizes to be Allocated as Follows
Amateurs. Total £12. 1st, £s; 2nd, La ; 3rd, £2 ;

4th, £r; 5th, to/-; 6th, to/-.
Aspirant/Amateurs. Total pg. lit, ; znd, £s I

3rd, £3 ; 4th, £2; 5th, £1 ; 6th, £1.

HE YEW TREE

COWIALE
A (04 &LES1314.1

Amateur/Aspirant/Inde-
pendent. Total £28. 1st,

; znd, £7 ; 3rd, La ;
4th, £3; 5th, ; 6th, £1.

Independent/Professional.
Total £34. rst, Liz; znd,
£9; 3rd, £6; 4th, £3;
5th, £2 ; 6th, £2.

Professional. Total £so.
1st, £I5; znd, £10;
3rd, £8; *11; £6; 5th,

6th, £3 ; 7th, £2 ;t, £r.

- - a
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Some of the New Products
AS in Cycle Shows of the past, there

was this year a bewildering array of
cycles of every kind and an even

greater array of accessories, but close
investigation revealed that the bulk of the
exhibits were well-known and well -tried
lines, with perhaps some improvement of
detail. Some firms, however, have intro-
duced brand new lines.

The Cycle Frame of the Future ?
The most talked -of exhibit was probably

the glass bicycle, shown on the Hercules
stand. Among the advantages claimed for
glass fibre laminates are high tensile
strength and great impact -resisting properties,
lightness (it is five times lighter than an
equivalent section of steel), almost complete
resistance to atmospheric corrosion, and
permanent colouring. The frame is purely
experimental.

with dustcaps, for Is. a pair. Available for
use with these valve inserts is the G 20
pressure gauge, price 7s. 6d.

A Multi -speed Gear
The Cyclo Gear Co., Ltd., were showing

the new Benelux Tourist Gear. This
light -weight derailleur is available
in four variations : three -speed (-kin.
only), four -speed (3132in. and *in.),
five -speed (3 32in. only). If used in
conjunction with a double chainwheel

and the Benelux hand
control front chain

The Hercules Glass Bicycle.

New Saddles
On the stand of J. B. Brooks & Co., Ltd.,

there were shown two new saddles which
will be of interest to the clubman and racing
man. The first of these was the B17 Com-
petition Standard which has chamfered flaps,
a specially shaped back and top and a mud
protector underneath. It is available in
black for £2 7s. 6d. and chrome for £2 los.
New also was the B15 Flyer, costing ki 13s. 6d.
in black or Li 16s. in chrome.

The Wright Featherbed Saddle, a product
of the Wright Saddle Co., Ltd., has triple
springing to provide extra comfort, and sells
at LI 5s. 6d.

Tyres and Accessories
On the stand of Herbert Terry & Sons,

Ltd., an intriguing tyre lever was shown,
which, it is claimed, will replace a tyre
without nipping the inner tube. Made of
hardened and tempered steel, it is priced at
2s. 6d.

A new road racing tyre was displayed on
the stand of the Palmer Tyre, Limited. The
central running surface consists of three
continuous smooth ribs, flanked by a zig-zag
pattern for obtaining good grip on corners.
It is made only in size 27 by I lin., the cover
costing 16s. 6d. and the tube 5s. 4d.

New on the Dunlop stand was the " White
Sprite," which has the well-known tread of
the " Silver Sprite," and white walls. Also
shown was the latest cycle valve insert, the
Dunlop " Easypump," which it is claimed
brings easier tyre inflation, accurate pressure

5/0-- checking and greater air retention for roadster
cycle tyres. They are sold two in a packet,

Exhibited at the 1954 Show
at Earls Court

modification of a similar device sold by
this company in the early days of cycling
before the advent of the variable gear.
As will be seen from the sketch, the set com-
prises two carrier slides with nuts and
washers, a hollow hub spindle, two domed
hexagon lock nuts and a skewer with
handle ; the original hubs, cones and
spacing washers are used, the existing
spindle being removed and replaced by 7_
the hollow spindle supplied. The original
cones and spacing washers are refitted and
locked by the domed nuts. If the spindle

protrudes at either end it must be filed off
flush, so that the domes can fit into the
corresponding recesses in the carrier slides.
The whole is locked by pushing the skewer
through and screwing it into the slide carrier
on the other side. This device will convert
any hub into quick release drop out and also
provides a positive wheel position. The
price is I2S. 6d. per set and the weight
4 OZ.

In addition, Constrictor have introduced a
lower priced tubular, the Viper, and have .

redesigned the Viper pedals to give greater
ground clearance.

The new Brooks B17 Competition
Standard.

shifter, six, eight, or ten gears may be
obtained. The tourist gear has a 13 -tooth
to 28 -tooth selection and may be used with

The Dunlop Valve insert.

double chainwheel rings with up to 20 -tooth
difference. The gears are available in three
fittings, one to clip on the chain stay, one to

'..11=Mir

The Constrictor quick wheel release conversion
set.

fit the existing fork end and the third which fits
a special brazed -on fork -end lug. Prices are
tin., three -speed, £2 cos. ; kin. or 3/32in.,
four -speed, £2 18s. ; and the 3/32in., five -
speed, £3 is. 6d., all complete with the
Benelux freewheel.

A New " Constrictor " Line
A new quick wheel release conversion set

was the chief item of interest on the stand
of the Constrictor Tyre Co., Ltd. This is a

The Viking " Family Tandem "
On the Viking stand was being shown the

" Family Tandem " which is a lightweight
machine with 531 tubing and cutaway lugs.
The most interesting feature of this machine
is the adjustable rear position of the tandem,
which will accommodate either a child or a
grown-up. The rear seat tube, which is a
short member, is pivoted at its base, as are
the seat stays. The top of the seat stays are
fixed to a very long saddle tube, which is
adjustable in the seat tube. To convert the
tandem to suit a child, the saddle pillar is slid
right down into the seat tube, which action
also causes the saddle to be moved nearer the
handlebars by means of the seat tube pivot.
The handlebar -to -saddle dimension at the
lowest saddle position is i8in. and with the
saddle raised to its highest point it is 22in.
The rear seat tube telescopes from 23in. to
16in. The chainsets are specially adapted to
provide a cross -over drive and the equipment
is all high class lightweight.

All the major firms supplying cycle lighting
equipment have introduced new lines' in rear
lamps and reflectors to comply with the
Ministry of Transport regulations and some
have produced ingenious methods of convert-
ing existing lamps. It was noticed that the
Miller dynamo is being sold with bracket
liners for fixing to pencil stays ; this will be a
great boon to the lightweight owner who
previously has had to use tape as packing.

Most of the stands were showing some
small improvement or other-a sure indication
that even though lines stay substantially the
same, the opportunity to add refinements is
not being lost.
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CONSERVE YOUR CAPITAL AND CUT YOUR COSTS I
WITH THE LAFCO EASY -PAYMENT SCHEME

LOOK AT OUR NEW TERMS ON
BLACK & DECKER EQUIPMENT

B & D Craftsman Lathe, 12/3
deposit and 8 monthly payments
of 12/3 (£5/51- cash).
Horizontal Stand 2/2 and 8 x 2/2
(17/6). ;in. Bench Drill Stand
7/11 and 8 Y 7/11 (E3/7/6). No. 44
Sander 29/2 and 8 x 29/2
(E12/10/-). Sin. Sander Polisher
Kit 23/- and 8 x 23/. (L9/17/6).
On. Portable Electric Drill 28/11
and 8 < 28/11 (t12/7/6). Buffing
and Polishing Set 2/5 and 8 x 2/5
(19/6). Abrasive Kit 3/4 and
8:: 3/4 (27/6). Disc Sanding Table
Attachment 3/11 and 8 x 3/11
(32/6). (in. Bench Stand 12/11
and 8 x 12/11 (f5/10/..). 6in.
H.D. Electric Saw 40/3 and
8 x 40/3 (E17/5/-). And the latest
attachments for the Drill and
Lathe-5in. Portable Saw Attach-
ment 7/7 and 8 7/7 (13/5/.)
and Lathe Saw Table 6/5 and
8 x 6/5 (f2/15/-).

YOURS FOR
27/11 DEPOSIT

and 8 monthly payments of the
same amount.

(Cash Price El I /174)

(in. Electric Drill Kit

YOURS

ills8 FOR I3/II

DEPOSIT

BLACK & DECKER :lin.
(electric) 13/11 deposit and 8
monthly payments of the same
amount. (Cash Price C5/19/6)

We also cater far the Practical
Mechanic's other needs -that is the
car owner who wants a headlamp,
battery charger, etc., on easy terms.

WRITE T 0 : DESK
TELEPHONE :

HOOVER
ELECTRIC
MOTORS

h.p.)
1,420 r.p.m.
£12 Cash or
29/4 deposit

and 8
monthly

payments of
29/4

LAFCO

XACTO £4;4/ -
or 10/4 deposit and 8 monthly
payments of the same amount.

Remember - Our Nearest
Branch to you is your nearest
post box. It costs you no
more -we bear the cost of
postages and packing, etc.

MAIL ORDER IS
OUR SPECIALITY

WOLF CUB ' in.
ELECTRIC DRILL

or 14/8 deposit and 8 monthly
payments of the same amount.

OTHER WOLF EQUIPMENT
Bench Clamp (19/6 Cash) or 2/5 deposit and 8 monthly payments
of 2/5. Drill Stand Complete (64/6) or 7/11 and 8 < 7/11. Sanding
and Polishing Kit (C7/-/6) or 17/2 and 8x 17/2. Lathe Kit (inc. Tools,
etc.) (E10/17/-) or 26/7 and 8 x. 26/7. Saw Kit (E10/5/-) or 25/1 and
8s: 25/I. No. I Set, No. 2 Pillar (E2/5/-) or 5/6 and 8:. 5/6. No. 3
DG & B Set (25/-) or 3/I and 8 . 3/I. No. 4 Lathe Set (17/6) or 2/2 and
8x 2/2. No. 5 Saw Set (E2/19/6) or 7/4 and 8 x 7/4. No. 6 Sanding and
PoI. Set (21k.) or 2/7 and 8 < 2/7. No. 7 Wood -turning Tools (15/6) or
1/11 and 8x 1/11. No. 8 Fretsaw Set (E3/15/-) or 9/2 and 8 9/2.
Fretwork Kit (610/19/6) or 26/10 and 8 x 26/10. Complete Outfit (exc.
Fretsaw) (E16/17/6) or 41/3 and 8 x 41/3. Type 51 Soldergun (59/6)
or 7/4 and 8 x 7/4. Type 81 (ditto). Type 71 (32/6) or 4/- and 8 4/-.
Type 31 (30/-) or 3/8 and 8 < 3/8. Type 41 (28/6) or 3/6 and 8 . 3/6.
Type 21 (25/6) or 3/2 and 8:< 3/2. Type 22 (25/-) or 3/1 and 8 3/I.
Type 32 (30/6) or 3/9 and 8 3/9. Type 42 (28/6) or 3/6 and 8x 3/6.

If you do not see the item you are interested in listed,
do not hesitate to write to us. We welcome all
inquiries and are always pleased to be of assistance

THE HANDYMAN'S FRIEND 1 to you.

CORONET TOOL CO.'s
PRODUCTS AVAILABLE

AS FOLLOWS :
(a) Lathe (NCI) with 2ft. 6in.
bed complete with centres, etc.
E8/17/- Cash or 21/8 deposit and
8 monthly payments of 21/8.
(b) with 3ft. bed (HC2) E10/4/ -
Cash or 24/11 deposit and 8
monthly payments of 24/11. Others
available. State your requirements.

"BRIDGES OF LONDON "
"TOOL POWER"

in. GP
DRILL
CASH PRICE

E7110/ -

YOURS FOR
18/4 DEPOSIT.
And 8 Monthly
Payments of the
same -mount,

Limited supplies of the complete
Workshop at £23/12/- Cash
or 57/9 deposit and 8 monthly
payments of 5719 are available ;

send S.A.E. for leaflets.

I. & G. UNIVERSAL
SAW

49/6 Cash N.:..\\
or 6/1

deposit
and 8 ;-

monthly pay./
meats of 6/1. "

Supplied
with or with-Lic, \
out a drill. f 11 I

102, LAFCO COMPOUNDS LTD., 3, CORBETTS PASSAGE, ROTHERHITHE NEW RD., LONDON, S.E.16.
BERMONDSEY 4341 EXTN. I. ANY ITEM WILL BE SUPPLIED ON EASY TERMS. LET US KNOW YOUR REQUIREMENTS.

APANDYMAN WI LL MARI THIS

'THIRD
HAND

hippoped

MOLE
hi/ep,

WRENCH
7"=12f6 10'=15/ -

If any difficulty write to :-
M. MOLE & SON,
BIRMINGHAM, 3.

This multi -purpose tool locks on to
work with tremendous grip and
stays there with hands off until the
release lever is touched -how often
have you wished for just that ?
Use it as super pliers, a vice,
wrench, clamp and so on. The Mole
Wrench is your " third hand "-
sturdy, easy to handle -really some-
thing to treasure.

From Ironmongers, Motor and
Motor Cycle Accessory Dealers.

MIDLAND INSTRUMENT CO. OFFER :
SELSYN TRANSMITTERS (Magslips), 3in. type, pure synchro x -y-1-2-3, suitable
as master or slave, 50 v. 50 -cycle single phase A.C. operated. When two or more
of these are wired up. the rotation by hand (or other means) of one, will result in a
100 per cent. follow in the other(s), both clockwise or anti -clockwise, supplied
brand new with test report, in tropicalised sealed cartons, value £8 each, our price
25/-, post 2/- 2 for 50/, post paid with wiring diagram. SIEMEN'S HIGH SPEED
RELAYS, coil res. 145 ohms, single -pole changeover platinum contacts, adjustable
armature tension and contact gap, well worth 35/-, our price, new, unused, 5/,
post 6d. ; 50/- doz.. post 2/-. PROJECTION UNITS, consists of an optical mount
fitted with an F.2.2 Achromatic lens, 311n. focal length at one end, and a concave/
convex ground glass at the other, attached to an enclosed lamphouse fitted with a
24 v. 15 -watt lamp, with polished reflector, fraction of original cost, 10/-, post 1/-.
VENNER AUTO TIME DELAY SWITCHES, 12/24 v. operation, consists of a high-
grade clockwork mechanism, with external wind, 2 electro-magnets with cam -
operated contacts, in smart metal cases fitted 4 -way terminal block size 3 lin. x
211n. x 2iin., new boxed, cost Cs. our price 7/6. post 1/3 TELEPHONE SETS, con-
sists of 2 combined receivers and microphones, connected by 20ft. twin flexible,
provides perfect 2 -way communication (up to 1 mile with extra flex), self -energised
no battery required, complete ready for use. new boxed, 12/6, post " K " TYPE
CYLINDER LOCKS, deadlocking and thiefproof. has 7 concentric tumblers instead
of the usual 5 in line, interchangeable with ordinary cylinder locks, for right -or -
left -hand doors, complete with 2 keys and all fittings, instruction booklet, list price
18/9. our price new boxed, 5/-, post 1/1 ; 2 for 10/, post paid. VARIABLE RHEO-
STATS, wire -wound on ceramic. 50 ohms at 1 amp., laminated wiper, bakelite
control knob, in metal cases size 5 fin. x 441n. x 211n., fitted on/oft toggle switch and 2
cannon plugs, new boxed 7/8, post 1/6. LIGHTER PARTS, cartons of GO brand new
parts. includes fine cut wheels, springs. stems, frames, bearings, etc., enough parts
to nearly complete 2 high-grade lighters, easily worth 15/-. our price, 2/8. post 4d.
D.C. SERIES MOTORS, 12-24-v. 15/20 amps., size 6 lin. long, 311n. die., fitted lin. dia.
shaft, weight 9 lbs.. a very superior motor, originally cost £10. our price, new unused,
74 post and packing 2/6. SPIRIT DUPLICATING CARBONS, size 161n. x 13in.,
cartons of 100 sheets, tissue interleaved. worth 15/, our price, brand new, ET, post
1/8. T.R.S. FLEXIBLE CABLE, twin 16/012 circular rubber covered, 250 v. insula-
tion, at approx. one-third to -day's price : 2.5 yds.. 15/-. post 1,8 ; 50 yds., 27/8.
post 2/- : 100 yds., 50/-, carriage 5/-. WIRE STRIPPERS, strips the insulation
from flexes and cables up to lin. dia., micrometer adjustment, brand new boxed,
usual toolshop price 15/-, our price, 3/8, post 6d. ; 3 for 10/-, post paid. BURGESS
MICRO SWITCHES, make or break, size 2in. x lin. x /in.. many applications, new
unused. 1/9. post 3d. : 18/- doz., post 1/-. BUZZERS, 3-6 v. high note, platinum
contacts, variable note control knob, very high grade type, worth 40/-, our price
new unused, 5/-, post 1/-. AIR COMPRESSORS, Romeo rotary vane, develops
20/30 lbs. sq. in., size din. long, 41n. x 41n. dia., brand new in sealed cartons, 20/-.
post 2/-. G.E.C. MINIATURE RELAYS, all contacts are platinum, and relays
are brand new boxed, 5,000 ohms. 2 -pole changeover, hermetically sealed, 10/-. post
6d. Ditto, 5,000 ohms. 2 -pole changeover and 2 -pole make before break, hermeti-
cally sealed, 12/13. post 6d. Ditto, 40 ohms, 4 -pole changeover, open type, 8/-, post
6d. G.E.C. TYPE 600 RELAYS, brand new and boxed, 75 ohm, 2 -pole heavy duty
make and 1 -pole changeover. 5/-. post 6d. Ditto. 150 ohm. 2 -pole heavy duty make,
5/, post 6d. Ditto, 5,000 ohm. 1 -pole make and 1 -pole make before break, 7/6. post
(id. Ditto. 7,800 ohm, 1 -pole make, 6/-, post 6d. ELECTROLYTIC CONDENSERS,
32 mfd. 450 v. working. cartons of 1 doz., fully guaranteed, 10/-, post paid. PLES-
SEY P.M. SPEAKERS, 3in. dia. personal portable type, 3 ohm speech coil, less
transformer, 7/8, post 9d.

Also hundreds of other interesting Items. Send 3d. with s.a.e. for current lists.

MIDLAND INSTRUMENT CO.,
Moorpool Circle, Birmingham, 17. Tel, HAR. 1308.

www.americanradiohistory.com
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MORE OF WHISTON'S BARGAINS
VEE BELTS ENDLESS

Item No.
2007 M35 (I" x 35") ... ...
2007A M26 (i" x 26") ... ...
2007B M22 (8" x 22") ... ...
2007C A33 (4" x 3r) ... ...
2007D A51 (4" x 51") ... ...
2007E A60 (t" x 60") ... ...
2007F 8105 (g" x 105") ...

Many other sizes. Please ask.

2/6 each
2/6 each
2/6 each
3/- each
3/6 each
4/- each

10/- each

SCREWS, etc. (See List for Hundreds of Items).
Per

Material GrOss
110 t" Whit. x 24" R.H. Screw S 5/-
114 I" Whit. x t" Grub Screw ... S 3/-
124 2 B.A. x 14" R.H. Screw ... S 5/-
128 2 B.A. x f" R.H. Screw ... S 2/-
136 2 B.A. x I" R.H. Screw ... S 3/-
141 3/16" Whit. x I" C.H. Screw. Cad. P. S 3/-
145 2 B.A. x 7/16" C.H. Screw. C.P. S 3/-
161 2 B.A. x lt" Csk Screw ... S 5/-
162 2 B.A. x 1" Csk Screw. C.P. S 4/6
164 2 B.A. x f" Csk Screw. C.P. S 2/-
167 2 B.A. x 1" Csk Screw. C.P. S 4/.
168 2 B.A. x Csk Screw. C.P. S 2/6
169 2 B.A. x 11" Csk Screw. C.P. S 3/-
180 3/16" Whit. x Csk Screw... ... S 5/-
195 2 B.A. x 13/16" Mush Screw. C.P. S 2/6
197 2 B.A. x 1" Mush Screw. C.P. S 4/-
201 3 B.A. x 4" R.H. Screw C.P. S 3/6
205 3 B.A. x 11/16" C.H. Screw .. . B 5/-
212 4 B.A. x 9/16" R.H. Screw. C.P. S 3/-
213 4 B.A. x 4' R.H. Screw ... 4/-
215 4 B.A. x g" R.H. Screw ... B 3/6
218 4 B.A. x 4" R.H. Screw. C.P. S 4/-
223 4 B.A. x 4" C.H. Screw. N.P. S 2/-
230 4 B.A. x f" C.H. Screw. C.P. S 3/6
232 4 B.A. x f" Csk Screw. Stainless 5/-
239 4 B.A. x 4" Csk. Screw ... S 2/6
241 4 B.A. x 1" Csk Screw ... ... LA 1/6
253 4 B.A. x t" Mush Screw. C.P. S 2/6
257 5/32" Whit. x f" Csk Screw ... S 2/6
262 5 B.A. x 1" R.H. Screw. N.P. B 3/6

Per
Material Gross

272 5 B.A. x 1" C.H. Screw. C.P. S 3/-
274 4" Whit. x R.H. Screw ... - B 2/6
277 t" Whit. x 4" I.H. Screw _ Stainless 4/-
284 6 B.A. x R.H. Screw. N.Y. B 2/6
285 6 B.A. x R.H. Screw. C.P. S 2/-
301 6 B.A. x 13/16" C.H. Screw. C.P.... S 2/-
305 6 B.A. x 4" C.H. Screw. N.P. B 2/6
311 6 B.A. 's 9/32" C.H. Screw. C.P. S 2/-
313 6 B.A. x It" Csk Screw. C.P. S 4/6
321 6 B.A. x 3/16" Csk Screw ... B 2/6
331 7 B.A. x 14" R.H. Screw ... S 2/6
333 7 B.A. x f" R.H. Screw ... S 2/6
342 8 B.A. x f" R.H. Screw S 2/-
362 8 B.A. x 7/32" Csk Screw. C.P. S 2/6
384 No. 5 x Csk Wood Screw S 6d.
385 No. 4 x t" Csk Wood Screw. CP. S 1/.
386 No. 10 x 1" R.H. Wood Screw ... B 4/-
388 No.2 x f" Csk Wood Screw. C.P. S 6d.
389 10 B.A. x 1/10" Mush Screw ... 5 3/-
391 No. 4 x 1" Self -Tap R.H. Screw ... S 4/-
392 No. 7 x 15/16" Self Tap Csk Screw.

S 4/-
393 No. 6x it" Self -Tap Csk Screw. C.P.... S 4/-
397 No. 8 x I" Self -Tap Mush Screw. C.P. S 4/-
401 5/16" B.S.F. x 1.5" Bolt. C.P. High

402
403
404
407
408

412
414
415
418
421
425
429
432
433

5/16" B.S.F. x 24" Bolt. C.P.
f" B.S.F. x Bolt. C.P.
4" B.S.F. x Bolt. C.P.
4" B.S.F. x 8; Bolt ..C.P.
4" B.S.F. x 2 5/16" Bolt. C.P. High

Tens ...

S
S
S
S

4" Whit. x Bolt. C.P. S
I" Whit. x 2 f"..Bolt S
5/16" B.S.F. x 28" Bolt. C.P. S
1" B.S.F. x 2" Bolt. C.F. High Tens... -
2 B.A. x I" Bolt -. LA
2 B.A. x it" Bolt. C.P.
2 B.A. x 14" Bolt. C.P. ...
2 B.A. x 2.6" Bolt. C.P. S
2 B.A. x 2.5" Bolt C.P.

18/-
13/6
13/6
12/-
7/-

17J-
9/-

10/-
12/-
12/5/.

6
3/-
3/6

4/4/--

442 2 B.A. x 1.5" Bolt. C.P.
445 2 B.A. x .8" Bolt. C.P.
446 2 B.A. x 1.4' Bolt. C.P. ...
447 2 B.A. x t" Bolt. C.P. ...
448 2 B.A. x 1 5/16" Bolt. C.P. }Lit;

Per
Material Gross

S 3/
S 3/6,
S 36
S 3//-

451 3/16' Whit. x 24" Bolt ...
453 3/16" Whit. x 14" Bolt. N.P.
454 3/16" Whit. x 1" Bolt. N.P.
456 4 B.A. x 9/16" Bolt. C.P.
457 4 B.A. x f" Bolt. Heat Treat
458 4 B.A. x It' Bolt. C.P.
459 4 B.A. x lt" Bolt. C.P.
463 4 B.A. x 1 1/16" Bolt. N.P.
469 4 B.A. x 13/16" Bolt. N.P....
478 6 B.A. x r Bolt. C.P.
501 7/16" x 1" x 1/16" Washer. C.P.
509 f" x If" x .008" Shim Washer .-
512 5/16" x x .068" Washer ...
513 5/16' x 4" v '033" Spring Waslier C.P.
516 5/16" x 1" x .038" Washer S
518 5/16" x 9/16" x .020' Washer. C.P. S
519 4" x 13/16" x .020" Washer Hardened S
522 i" x r .020" Washer. C.P.
523 i" Spring Washer. C.P. S
527 f" x 11/16" x 1/16' Washer. C.P. S
8013 Mixed B.A. Washers, Brass and Steel, 4 gross for 5/ -

See List for Individual Prices.

- 12/-.
S 3/-
S 3/-
S 3-
S 2/6
S 3/- .
S 3/-
S 3/,
S 4/-
S 4/-
S 2/-
S 3/6
S 2/6
S 2/6

1/6
2/6
116
1/6
1/-
1/6
21-

601 5" B.S.F. Full Nut S 5/-
602 t" B.S.F. Castle Nut
603 1" Whit. Full Nut ... S 5/-
605 t" B.S.F. Self -Locking Nut. CP. S 5/-
606 0 B.A. Full Nut. C.P. S 4/-
608 3/16" Whit. Full Nut ... S 3/-
8024 B.A. Nuts, 2, 4 and 6 B.A. Steel, 2 gross mxd. 416.
8024A B.A. Nuts, 2, 4 and 6 B.A., Brass, 2 gross

mxd., 6/-.
8024B B.A. Nuts 2, 4 and 6, B.A. Steel, Self-locking,

2 gross, mad., 4/6.

For Prices of Small Quantities see my Item List. It's Free for the asking. Also in my List Details of Ball -races Silver Steel, Screwed
Rod, Gears, Mechanical and Electrical Items, Silver Solder, Grease Nipples, etc., etc.

All Goods Cash With Order on 28 Days' Approval Against Cash. Post Free on 15/- Worth and Over (Inland Oaly).

DID YOU SEE MY HALF -PAGE ADVERT. NOVEMBER ISSUE ? IT'S INTERESTING.

K. R. WRISTON (Dept. P.M. 1), NEW MILLS, STOCKPORT 'Phone: New Mills 2029,

Agriculture
Architecture
Aircraft Maintenance
Building
Carpentry
Chemistry
Commercial Art
Diesel Engines
Draughtsmanship
Electrical Engineering
Electric Wiring
Accountancy Exams
Auctioneer's Exams
Auditing
Book-keeping
Civil Service
Commercial Arith.
Costing
English
General Education
Geography
Journalism

GENERAL CERT. OF
des=nelek.

INF

Engineering Drawings
Fire Engineering
Forestry
Locomotive Engineering
Machine Design
Mechanical

Engineering
Motor Engineerin_,
Plumbing
Power Station Eng.
Quantity Surveying
Languages
Mathematics
Modern Business

Methods
Police Subjects
Salesmanship
Secretarial Exams
Shorthand
Short Story Writing
and many others

\%\..

-to VOW \\
ifivileollo

\`.

If you lack the qualifications which would get you a better job ; more pay and quicker
progress ; if you wish to know how The Bennett College can guarantee to teach you
up to qualification stage by one of the easieit, quickest and soundest methods of mind

training ; if you wish to learn how Personal Postal Tuition can

Radio Engineering
Road Making
Sanitary Science
Steam Engineering
Surveyor's Exams
Surveying
Telecommunications
Textiles
Wireless Telegraphy
Workshop Practice

I.7o
THE ,e
fAh461'nI

prove that you are cleverer than perhaps you think you are-
if you like the idea of studying in your own time, at your own
pace, with your own tutor guiding you, helping you, teaching
you by post-send at once for this recently published important
book-' Train your mind to SUCCESS.' It is quite free. Just
fill in the coupon below and name the subject you are interested
in (some of the many Courses available are listed here). Send in
coupon to us TODAY.. You will never,
never regret it. But do it today. Act NOW!.

itEKS:

ENNETT COLLEGE
".*N

(DEPT. A.76.F), SHEFFIELD
Please send me, without obligation, a free copy of " Train
your mind to SUCCESS " and the College Prospectus on :

SUBJECT

NAME

EDUCATION. R.S.A. EXAMS j ADDRESS
emilsnemmon

I
I Please write in Block Letters. AGE (if under 2!)

iM 1111111101.1 a NI MIL....=

771/S DAY
COULD BE THE TURNING.

POINT IN YOUR LIFE.

Mit COUPON
COULD BE YOUR PERSONAL

PASSPORT TO SUCCESS.

SendieN014,/

\SUCCESS,

www.americanradiohistory.com
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AKOUND THE WHEEI WOK' D
Sportsman of the Year

THE Sporting Record " Sportsman of the
Year " national ballot is now taking

place. It is the ninth since the ballot was
instituted in 1946, and the public is again
asked to choose the sporting personality
considered to have done most in 1954 to
raise the prestige of British sport. The
present holder of the trophy is Gordon Pirie,
while the " Sportswoman of the Year " trophy
is held by Pat Smythe. Who will hold the
coveted title this year ? The year 1954 has
been a great one for sport and many tre-
mendous achievements have been recorded
in the various spheres. Will Roger Bannister
and his immortal mile in less than 4 minutes
inspire the public to vote for him ? Will
the tremendous record -breaking victory of
Chris Chataway over Vladimir Kutts over-
ride Bannister's achievement ? In boxing
there is Don Cockell and Dai Dower. Cycling
supporters will probably support Reg Harris,
who regained his world championship and
has been sportsman of the year on two previous
occasions, or Cyril Peacock, world amateur
sprint champion.

Then there is Geoff Duke, once more a
world motor cycling champion, and Stirling
Moss in motor racing. Everyone is entitled
to vote and all votes should be sent to the
Sporting Record.

Open Letter
T HAVE received the following letter from
1 Mr. J. Taylor, President of the Notting-
ham Wheelers Cycling Club, and which has
also been circulated to other cycling journals
as well as to the B.L.R.C., R.T.T.C. and
N.C.U.:

" As an old established club affiliated to
all three cycling organisations we feel that
the recent action taken by the N.C.U. and

i

-,-2'I

1

"1-"EYNING
Sussex.

Ancient 14.411climcis in 7/ /
C.Aturck Shvbet.On4lec *-- 9.g 00, 44,4011-.4 .
44 is ate i rkeegt clrawistar

Zelia01 . . 
R.T.T.C. in withdrawing from the agreement
is a retrograde step and not in the true interest
of the sport.

" This club considers that the only way to
unity in the sport is for an overall body to
be formed as quickly as possible. The three
organisations have proved by actions in the N.C.U. Plan
past that they have not the true interest of THE N.C.U., true to form, has propounded
the game at heart but are more concerned in yet another plan for 1955 cycle sport.
maintaining the so called ideals of their It suggests that all road races next year
obsolete separate entities. should be promoted under one set of rules,

By ICARUS

Unless definite action is taken to this end
within the next few months, we consider it is
our duty, as a progressive club, to appeal
to all other cycling clubs in the country for
support in the formation of one controlling
authority.

An unusual scene of two cyclists depicted in
a stained glass window in All Saints Church,

Lincs.

" We shall welcome correspondence from
other clubs who wish to make known their
opinions on this matter."

It was this journal which first suggested
the formation of an overall body. It is obvious
that the three bodies cannot continue on
present lines, and that two - of them are
redundant. The R.T.T.C. as an unrecognised
body so far as international sport is concerned
is the one whose identity is bound to be
submerged should an overall body be formed.

It is certain the Ministry of Transport will
not allow three bodies to mess road sport
about for ever, and " messing about " is the
right term to use so far as two of the organisa-
tions are concerned.

Voltage Control
APROPOSthe article in the December

issue commenting on the Cycle Show,
Messrs. Joseph Lucas, Ltd., point out that
Lucas Cycle Dynamos have always been fitted
with voltage control. The present model
CD33 is rated at 6 v., 3 watt, at 4,200 r.p.m.,
which is equivalent to a road speed of to miles
per hour. At 7,500 r.p.m. the voltage rises
to 7.5 bulb rating allowing for a wider margin
than this for such short periods as will be run
at 18 miles per hour at night time. The
voltage regulation is effected by the design
and flux density of the magnet and also the
design and location of the pole shoes.

The

that there should be a standard list of prize
values for events throughout the country and
suggests that professionals should be entitled
to ride in existing amateur time trials.

Clubs, however, will look askance at this
suggestion. The N.C.U. under such a scheme
would establish a complete autonomy because
of lack of the competition of the other bodies.
The N.C.U., in my view, by its past history,
has demonstrated itself to be unqualified to
act as a controlling body in which all cycling
sport interest should be reposed. The scheme
therefore, in my view, is doomed to failure.

C.T.C. Subscriptions
THE Northumberland and Durham District

Association of the C.T.C. opposes the
suggestion of the Finance Committee of the
C.T.C. that subscriptions should be increased.
It believes that this would result in loss of
members, and therefore a worsening of the
present financial troubles. Instead, it says
that the position should be remedied by a
policy of expansion and recruitment and it
would support such a plan. But recruiting
plans have been tried by the C.T.C. in the past
and they have seldom been successful. I have
felt for very many years that there is not room
for two national bodies. I know that it has
been suggested many times that the two bodies
should amalgamate. Their membership is
largely overlapping, neither of them is doing
well, and the moment seems opportune for
the suggested amalgamation to be recon-
sidered. If the present financial position of
both bodies is allowed to continue they must
eventually go out of existence. Whether that
would be a good or a bad thing I do not
know. It might result in a new body being
formed from different personnel, who would
carry the confidence of the cycling public to
a greater extent than is the case at present.

The new Lucas cycle Reflex reflector, made
to comply with the new M.O.T. regulations.

Over 21 m.p.h.
IN the figures for the best all rounders of

1954 no fewer than 375 riders beat an
average speed of 21 m.p.h. At the top of the
list is V. Gibbons (Brentwood R.C.) with
23.811 m.p.h. ; R. Booty, C. Horton, C.
Morris, B. Balneaves, E. Britton, J. Blunsdon
and K. Price all beat 23 m.p.h., while no
fewer than 79 beat 22 m.p.h. Gibbons, of
course, scored the best at 12 hours with
264.39, whilst the lowest in the list is over 236.
The women set new records too. M. Dawson
(Teeside R.C.) averaged over 22 m.p.h., and
so did J. Sutherland and I. Hoult. Sixty-
eight women altogether beat 20 m.p.h., and
of these 3o beat 21 m.p.h.

www.americanradiohistory.com
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I6artburgl, Castle
Built for the defence of the Worth, the castle towers r50 ft. above

the cliffs and ranks one of the most impressive in England.

Comparisons
OCTOBER was the best cycling month

of the year as far as I was concerned,
for though it was windy and stormy at times,
it was mellow' enough to invite a rest and
smoke by the wayside, and
today I rather welcome that
indulgence. In the old days
we used to say October was
a fine month for touring, for
accommodation was easy, and
seven to eight hours' riding
found us quite content to anchor
at the old country pubs
and yarn away the dark hours until bedtime.
But the old country pubs have gone or almost
gone, and the " amenity " hostels do not

lb seem to have retained that ancient warm air
of hospitality associated with them. The
quick passage of the car has brought 'the
town so near to the country that the old
feeling of remoteness has departed and
taken with it that atmosphere of hospitality
which the country inn -keeper with his home -
cured ham and his home -brewed ale diffused.

Though I welcome the Summer Time Act
of clock discipline, when the return to sun
time falls in early October days, it seems to
draw the curtain on the summer --even a bad
summer-so definitely, that the idea of
touring does not receive the attention it
deserves. But I have enjoyed some fine
riding in the tenth month and some well -
remembered tours when, as I say, the old
pubs were always at work and ready to welcome
you with fire and food. Now, and I am sorry
the old order has departed, the halls of the
road house seem deserted and, their loneliness
lies on the mind. I suppose this development
is natural, for increased traffic must have
increased accommodation provided to house
it, yet I sometimes wonder if all the extensions,
all the desire to make the old country inn a
reflection of the city hotels has not helped to
destroy one of the kindly characteristics of.our
delightful land. But some folk never knew
the old English inn, and I'm sorry they have
missed a romantic .touch to our native history
that has almost disappeared.

Those Old Divisions
ALL through the month the forest trees

have been holding out against the gales
and still wave their green flags, albeit a little
tattered, in the gale. It needed a touch of
frost to strip their foliage, and that did not
come until later ; the wet summer kept the
leafage remarkably green and fresh. In the
middle of the month we enjoyed a warm spell
with beautiful sunshine that lit a hope that

THE CYCLIST

English weather can
still work its miracles
ofloveliness. On one of
those days I was along
the ridge of the Cots-
wolds and burned
incense to the marvel-
lous vision of the
Severn valley where
the hill escarpment
descends to the levels

so'`;; and gives the watcher
on the heights a
panorama of the wide
brown river, where on
the opposite shore it
swills almost to the
foot of the Forest of
Dean.

I spent a long while
there, as long as a well -
loaded pipe lasts, for
I'd never seen this
great vision more
colourful and lovely
under the mellow
October light. And as

I rested there how easy it was to understand
that the river's division of the land bred
two races, one on either shore, so
distinct in feature and characteristic
that even now the eastern and western

Wayside Thoughts
By F. J. URRY, M.B.E.

Severn-sider can be recognised, despite
all the modern traffic movements. I
suppose when the projected Severn Bridge
is built 'well below Gloucester-and heaven
knows it is needed to carry the -south-west
traffic-in a few decades the old divisions and
differences of the folk of the
Welsh banks will finally disappear, and
another feature of our population falls into
the common mixture. We improve one
thing and destroy another, and it is only when
the destruction is complete we are apt to
regret that preservation of the ancient is
merely folded away between the covers of
forgotten tomes.

Another Aspect

O of those Sunday mornings,in October
I wandered through the warm, bright

air along a lonely lane and saw, a, covey of
partridges dusting _themselves oil -the verge, of
the road, and they saw me and moved quietly
into a stubble field alongside a 'big wood. A
gate, jutting out from a green bank, was as
good a place as any for a smoke, so I quietly
lit a cigarette and, sitting on the saddle with
one foot on the bank, watched the little brown
birds run along the stubble aisles all hunched
up and scarcely seeable, until they thought
they were .a safe distance from the watcher.
Then up came their heads and they kept an
eye on me for five minutes, after which they
evidently came to the conclusion I was not
to be feared.

I was about to move on when I heard a gate
click and out of the wood came a farmer, and
as he rose over the crest of the stubble, my
feathered interests folded themselves up again,
moved just about twenty yards from his path,
had a look at him and went on with their
feeding. Such is the impact of familiarity.
But the 'man disturbed half a dozen rabbits
on his route to my gate, and I had not seen
those fellows for they were just over the little
rise until they shot, ears flat and bellies to the
ground, into the wood. As the farmer came

January; 1955

up we exchanged greetings and I asked him if
he had any rabbit disease on his ground, and he
said no, and then told him about the little
covey of partridge. " Yes," he said, " they are
usually on the stubble about this time of the
morning, and as I came through the other
gate half a dozen pheasants, heads down,
wriggled into the wood, which is proof there
'is a little game about, despite the poor season.
I like to see a sprinkling of it around-it makes
the place more homely and countrified." 1
agreed ; after which we talked of crops and
cows and coddlings, hunting men and shooting
men, keepers and Inland Revenue officials,
and again agreed that up to that time October
had been the best month of the year. All of
which was nothing to do with a bicycle except
being part of its magic. As I turned to ramble
on he said, " You're an old- 'un to be at that
game " ; and as a final .parting shot, " But
you're wiser than most I know.". Such simple
little thingS make my cycling a romance. still.

The Country Call
T WAS out for a ride of five mile or so. when

I saw a young motor -cyclist wearing an
L plate was standing by the verges contem-
plating his, machine as if he wondered what
was the Matter.- I asked him if anything was
wrong. " No," he said, " I was just in love
with the thing and thinking how much it
would mean to me When I have holidays."

- And he became quite expan-
sive, explaining that he had
always wanted- to' see the
countryside, but until then has
never been able to meet the
cost. " Even now," he said,
" it will take the best part of
two years before the machine
becomes mine, but I don't

mind that because I've a decent job, don't
smoke or drink, and have no entanglements
with girl friends."

A pi;taregque
vi//aye near Letiga'a,

INecimarlaiAt .

He was so full of the excitement and
enchantment of the moment, I hadn't the heart
to even suggest my greateriove for cycling, and
silence may have filled his desire. Nor even to
observe that a lot 'of things can happen to
people in a couple of years, and especially at
his age. He left me after enquiring the way
to Tanworth ; left me with a little ache from
remembering what it meant to be young and
how varied life could be and how good it was
even when running actively mid -way between
seventies and eighties.

Pnblished about the 30th of each month by GEORGE NEWNES, LIMITED, Toner House, Southampton Street, Strand, London, W.C.2, and Printed in England by
N. Speaight & Sons, Exmoor Street, London, W.10. Sole Agents for Australia and New Zealand --Gordon & Gotch (Aisia), Ltd. Sole Agents- for South AfricaL

Central News Agency, Ltd. Subscription Rate (including postage): For one year, inland and Abroad 14s,
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2 BIG REDUCTIONS

THE " ZYTO " BACK GEARED, SCREWCUTTING LATHE
(3r-I2'," between centres)

REDUCED FROM £28-1-0 TO L26 -0-0
Deferred Terms (PAY AS YOU TURN)

First payment is reduced from £7-0-0 to -0 - 0
BALANCE 10'- PER WEEK FOR 12 MONTHS
OR 7J- PER WEEK FOR 18 MONTHS

If you do not already know the " Zyto " lathes with all their
many refinements, finish and accuracy please send p.c. to -day

for fully illustrated folder post free.

MYFORDS ML7, First payment of E8-5-0
Balance 18 months, I2/- per week

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

Telephone SHOreditch 8301 (ten 'Ines)

MAKE LARGER PRINTS
with the JOHNSON

POSTCARD ENLARGERS

from 2i x 3iin. or 35mm. negatives

Expense need no longer deter you from

buying an enlarger. With the Johnson

Exactum Postcard Enlarger you can make

postcard -size prints from 21in. x

(box camera size) negatives. It is as simple

to use as a contact printing frame. No

focusing is required and there are no adjust-

ments to make. Full instructions are

enclosed with each Enlarger.

No. I. 21 x 3}in. negatives to POSTCARD C1/ - a c01No. 2. 35mm. negatives to POSTCARD

Make better prints with JOHNSONS
UNI VERSOL DEVELOPER

Johnson Universal Developer is highly concentrated and contains Johnson ' 142 ' for

rreventing fog and stains, and ' 326' wetting agent to promote even development.

Iniversol is excellent for developing both contact and bromide papers, producing a rich

image colour with a full range of tones. Full instructions accompany every bottle.

225 r c. (8 oz.) si:e. . . 2/9d. each. 570 c.c. (20 oz.) size. . 4'6d. each

A213%n

HENDON

OF

LTD

THE WORLD FAMOUS MANUFACTURERS OF PHOTO-

GRAPHIC CHEMICALS, APPARATUS AND ACCESSORIES

LONDON, N.W.4. ESTABLISHED 1743

"Baker',4"
N G g

LL)

QUICK.CLEANCERTAINECONOMICAL
PRODUCT OF SIR Wm. BURNETT & COJChemicals) LTD.

GREAT WEST ROAD ISLEWOKTH  MIDDLESEX  ENGLAND

Send Now For New Brochure detailing all points and
interesting features ; answered questions you would ask, showing machines in
use and articles such as toys, patterns and turnery made on these machines. Ask
also for details of fitments to the " Coronet " range and other makes. Is long hole
drilling a problem to you ? Send now for details of BORING ATTACHMENT
and long drills, to suit any lathes

1152.2AES
1.14t.L.B.

jo s="5 L,perp4,

FITMENTS AND ACCESSORIES FOR ALL LATHES :
CUP CENTRE No. I Morse Taper Shank.
4 Prong DRIVING CENTRE Pot ve

I Morse Taper-suit any machine w th
Drive for large or small work)

GRINDING WHEEL ARBOR
No. I Morse Taper.

REVOLVING CENTRE.
S" WOBBLE SAW-Ploughs to r. Index for quick setting and fine adjustment
TURNING TOOLS, set of six 18" overall, beautifully handled.
WOODSCREW CHUCK to suit any machine No. I or 2 Morse
3 Jaw CHUCK and Self Centering 4 jaw Independent Chuck
COMPOUND SLIDEREST-for wood and metal turning.
ELECTRIC MOTORS, Brook and 4 h.p.

GRINDING WHEELS, SLIPTONES, etc.
Write : Dept. P.M., enclosing stamp, for Catalogues showing photograph,

and price, etc.

CORONET TOOL CO. 8, MANSFIELD ROAD

Also at CITY ROAD MILLS, DERBY.

efiM-Vs.

.141TigrtroM

reusross

" Practical Mechanics " Advice Bureau. COUPON
This coupon is available until January 31st, 1955, and must be
attached to all letters containing queries, together with 6d. Postal
Order. A slumped, addressed envelope Mill( also be enclosed.

Practical Mechanics. January, 1955.www.americanradiohistory.com



One of the following Courses taken quietly at
home in your spare time can be the means of
securing substantial well -paid promotion in your
present calling, or entry into a more congenial
career with better prospects.

ENGINEERING, RADIO, AERO, ETC.
Aero. Draughtsmanship
Jig & Tool Design
Press Tool& Die Design
Sheet Metalwork
Automobile Repairs
Garage Management
'horks M'gmnt.& Admin.
Practical Foremanship
Ratefixing& Estimating
Time& Motion Study
Engineering Inspection
Metallurgy
Refrigeration
Welding (all branches)
Maintenance Engineering
Steam Engine Technology
I.C. Engine Technology
Diesel Engine Technology

Ordnance

Elec. Draughtsmanship
Machine
Automobile
Structural
R/F Concrete 
Structural Engineering
Mathematics (all stages
Radio Technology
Telecommunications
Wiring& Installation
Television
Radio Servicing
Gen. Elec. Engineering
Generators& Motors
Generation& Supply
Aircraft Mainten. Licence
Aerodynamics
Electrical Design

Survey Dr'ship.

BUILDING AND STRUCTURAL
L.I.O.B. A.1.A.S.
A.M.I.San.E. A.A.L.P.A.
Building Construction
Costs& Accounts
Surveying& Levelling
Clerk of Works
Quantity Surveying

A.R.San.l. M.R.San.l.
L.A.B.S.S. A.R.I.C.S
Builders' Quantities
Carpentry& Joinery
Building Inspector
building Draughtsmanship
Heating and Ventilating

GENERAL, LOCAL GOVERNMENT, ETC
Gen. Cert. of Education
Book-keeping (all stages)
College of Preceptors
%oodwork Teacher

Metalwork Teacher
Housing Manager (A.I.Hsg.

Common. Prelim. Exam
A.C.I.S., A.C.C.S.
A.C.W.A. (Costing)
School Attendance Officer
1...mitary Inspector
Civil Service Exams.

BECOME A DRAUGHTSMAN-LEARN 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.

OVER SIXTY YEARS OF
* CONTINUOUS SUCCESS

NATIONAL INSTITUTE Of ENGINEERINb

Free Guide SUCCESS IN ENGINEERING
I32 -PAGE BOOK FREE!
SEND FOR YOUR COPY

This remarkable FREE GUIDE explains :
Openings, prospects, salaries, etc., in Draughts-
manship and in all other branches of Engineering
and Building.
How to obtain money -making technical qualifications
through special RAPID FULLY -GUARANTEED
COURSES.

MANY MTERESTMO COURSES

TO SELECT FROM

A.M.I.Mech.E., A.M.I.M.I.,
A.M.Brit.I.R.E.. A.M.I.P.E.,
A.M.I.C.E., A.M.I.Struct.E.,
A.M.I.Mun.E., M.R.San.I.,
A.M.I.E.D., A.F.R.Ae.S.,
London B.Sc., Degrees.

Fully guaranteed postal coursesfor
all the above and many other
examinations and careers. Fully
described in the New Free Guido

tee.
U la

THE ACID TEST OF TUTORIAL EFFICIENCY
SUCCESS-OR NO FEE

We definitely guarantee that it you tail 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 offer. Founded in x885,
our success record is unapproachable.

ALL TEXTBOOKS ARE SUPPLIED FREE

PROMPT TUTORIAL SERVICE GUARANTEED
NO AGENTS OR TRAVELLERS EMPLOYED

(Dept. 29)

148, HOLBORN, LONDON, E.C.I
SOUTH AFRICA : E.C.S.A., P.O. BOX NO. 8417, JOHANNESBURG

FOUNDED 1885 - FOREMOST TODAY

r

Free Coupon
To NATIONAL INSTITUTE OF ENGINEERING
(Dept. 29) 1413-t5o, Holborn, London. E.C.i.

Please Forward your Free Guide to
NAME
ADDRESS

aelowoaN,4,.

SEND OFF \
MI5 COUPON%

NOW AND BE
4L1.557'

SaCCESS

My general interest is in : (i) ENGINEERING (Place a cross against
(2) AERO (3) RADIO (4) BUILDING the branches in which
(5) MUNICIPAL WORK von are interested.)

The subject of examination in which I am especially interested is

To be filled in where you already have a special preference.
tid. stamp only required if unsealed envelope used.)

www.americanradiohistory.com


