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" I wish I could
show you ALL the clips

we make at

TERRY'S"

You'd have a surprise-CLIPS in every possible shape
and size, CLIPS in steel, bronze, stainless, plated, etc.,
CLIPS for every trade under the sun . . . and if you
want a clip made to specification TERRY'S Research
Department is there-ready and willing to give you
the benefit of 96 years' experience.

-Want to know all about springs?
Here's a book packed with spring know-how from cover to
cover - the finest of its kind today. Post free 12/6.

. .. and here are three
" specials"

Three really popular
clips. Nos. 80 and 81
come i" to 2" from
stock. No. 300-an
exceptionally good
drawing board clip
-costs 5/- a dozen
(inc. p.t.), from stock.

81 80

Sole Makers: HERBERT TERRY & SONS LTD., REDDITCH  LONDON BIRMINGHAM MANCHESTER
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Take up the
best hobby

in the world
PHOTOGRAPHY
Summer or winter, indoors or out, you can
make pictures that will interest you as long as
you live. It's easy to produce good results,

once you know the way of it, and your snapshots
will get better and better as you progress.

The incomparable thrill of seeing a piece of white
paper gradually build up, in the developer, and
become a picture must be experienced to be
believed. ,With most hobbies it takes a long
time before things get really interesting, but,
with photography, you get satisfying results

without any delay at all. The chemicals and
simple apparatus, which you will need

to make a start, are all included in the outfit described here. With these, and

you can not only delight yourself, but you will,
your own wit and common sense,

very soon, be producing pictures of which you can be justly proud.

THE JUNIOR HOME PHOTOGRAPHY- PRINTING OUTFIT
comprises an 8 -oz, bottle of UNIVERSAL developer, a 250 -gram tin of ACID HYPO FIXING, Two xylonite
dishes, a plastic printing frame, a packet of SEE-THRU printing masks, a plastic measure and a 2 -oz. glass

measure, together with a booklet giving full instructions.

JOHNSONS OF HENDON LTD., LONDON, N.W.4
1,516

GET AN OUTFIT
FROM YOUR DEALER

THE 'LW 21-"x 8"
CONVERTIBLE LATHE

Now freely available to the readers of ' Practical Mechanics.'
' E.W.' lathes are setting a new standard in the small lathe field for design, accuracy
and adaptability. If you are interested in purchasing a small lathe, send stamp
for an illustrated leaflet, and compare the outstanding features.
Model A (plain lathe)
Model B (with leadscrew)
Model C (with leadscrew and backgear) ..
Model D (with leadscrew, backgear and screwcutting attachments) ...

Obtainable from :

(13. 4.0
(14.17.0
(17. 1.0
(19.16.0

8/3 extra

WANSTEAD TOOL SUPPLIES,
48, HIGH STREET, LONDON, E.I I.

A limited number available on credit terms.

'FOBCO
STAR'

Precision Drilling Machine
0 - 1, in. capacity

DELIVERY FROM STOCK

Fully tilting table ran be located at
9,2 deg. each way.

DETAILS AND DIMENSIONS
Distance centre of chuck to

Spindle travel . 31in.
Maximum distance chuck to base 15in.
Table
Base ... ...151n. x 9in.
Column -. -. 55 mm.
Speed range ... 4.260/1.99011.020/475.
Motor .. h.p., 1,425 r.p.m
Nett weight 140 lbs.

A.C. single phase machine, bench
tylle (as illustrated),

. £35  8  9
Pedestal model. (40.6.9.
A.C. 3 -phase machine, bench type

(33.7.6.
Pedestal model. £39.5.6.
Mortising attachment (optional ex-

tra), (5.5.0.
Chuck Guard (optional extra), 12/-.

Carriage paid mainland.
All models available on our " OUT
OF INCOME " terms. Example. A.C.
single phase bench machine, deposit
28.17.9 and 12 monthly payments of
50/11.
Illustrated literature gladly sent on

request.

A. J. REEVES & CO.
416, MOSELEY ROAD, BIRMINGHAM, 12
Grams: "Steevesco, Birmingham" Phone: CALthorpe 2554

"THE CHOICE OF EXPERIENCE"
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MAKES SOLDERING
CERTAIN AND SIMPLE

This is a guaranteed electric tool which will pay for
itself many times over by repairing and giving longer
life to metal household goods. In the workshop it is
indispensable. Supplied with Standard bit, Hatchet
or Pencil bit. Voltages loo/Ito, 200/220, 2301250.
Universal AC/DC.

IRON CEMENT Rawlplug Iron Cement hardens
very quickly and only needs mixing with water. It will
repair Water and Gas pipes, Radiators, Cisterns, Buckets,
Kettles, Saucepans, Stoves, Kitchen Utensils, etc., etc.

HEATLESS SOLDER No iron is needed with
Rawlplug Heatless Solder which is in paste form
and dries in a few minutes. It is very useful for
quick repairs to metalwork, but is not suitable for

B410C wireless or electrical connections.

INDISPENSABLE
IN THE WORKSHOP
HANDY IN THE HOME

THE RAWLPLUG POPULAR OUTFIT
Larger sizes are obtainable.
Whatever your fixing problems, there's
a Rawlplug Device that will solve it
for you-easily and quickly. Rawlplugs
make neat and absolutely firm fixings
in any material from brick or tile to
stone or slate, with a size for every

screw from No. 3 up to :in. coach screws.
Rawlplug Tools are easy to use and ensure a
perfect hole without damage to surrounding

surfaces. Other Rawlplug Devices include Rawlbolts for heavy
duty fixings, Rawlanchors and Toggle Bolts for thin or hollow
materials and Rawlclips for instant fixing of conduits and cables to
girders-a device in fact for every need.

DUROFIX
The indispensable adhesive for
instant use on crockery, glass,
wood, metal, celluloid and the
thousand and one things hand-
led by the hobbies enthusiast.
Instant drying, insulating, water-
proof and heatproof Durofix

is grand for repairs to
electrical, sports and leather
goods. Durofix Thinner
and Remover is sold in
handy 2 oz. bottles.

SOLDERING IRONS

11211MaSillaMailMaiaialae,

EX-GOV. BARGAINS
CHORE HORSE LIGHTING SETS. 12-15 V. 20 a. (300 w.). Complete
ready to use with control box, ammeter, etc. Fully Automatic and self-starting
from t2 v. battery. Runs over 15 hrs. to the gal. Slightly used and guaranteed
perfect, £16.to.o each. Two 6 v. 85 a. bats to suit, L6.xo.o. Carr. Paid.
MK. 32 TELESCOPIC RIFLE SIGHTS. 3X with JI. and W. adjustments,
£7.to.o each.
MOTOR BLOWERS. 24 v. A.C./D.C. Mk. III. Used, 12/6. New boxed'
17/6. (See P.M. July. Hedge trimmer). Transformer to suit, 17/6.
RADIO RECEIVERS. 6 v. Rt124, complete with valves, 30,'- each. Huge
Quantity of Radio Gear. See our lists.
MOTORS. 230 v. A.C. i hi., 30/- each. Unconverted Rotary, 21/-.
DELAYED ACTION TIME SWITCHES. With 8 -day jewelled watch
movement. Adjustable from hr. to 36 hrs. by a pair of cal. dials. Brand New
in sealed tins, 21/- each.
DRAWING INSTRUMENTS. Slightly soiled. Will do all that a £10 set
will do, price 12/6 each.

OPTICAL
ENLARGER KITS. 35 m. or 21 sq. All parts ready to assemble with optical
condensers and achromatic lens. 98/-. Plans only 3/6.
MICROSCOPE UNITS. 14X. Use with your ordinary camera for photo-
micrography. Makes an ant look like an elephant, 45/- each. Cost'to times the
price. This unit has numerous uses. See our Booklets Nos. t and 2, 2/6 each.
SMALL EPISCOPES. Make your own. Lens and Mirror with plans, 17/6.
TELESCOPES. ASTRO or TERRESTRIAL. Make your own. It's dead easy.
We have a wide choice of achromatic OGs and Orthoscopic eyepieces at prices to
suit your pocket. See Booklets No. 1 and 2 for details, 2/6 each.
TELEPHOTO LENSES. Ideal for adapting to Exacta or similar cameras.
All approx. F5.6. Brand New and Bloomed throughout. sin. back focus 3in.;
40/-. 8in. bf 4in., 45/, loin. bf 6in., 501-. All in plain, screwed sleeve.-
No iris. EX TUBE to fit the lens only, 7/6.
BOOKLET, " HOW TO USE EX -GOVT. LENSES& PRISMS," No. I& 2,
price 2/6 each.
STEREOSCOPIC REPRESENTATIONS OF THREE DIMENSIONAL
SCENES. (No viewers, No gadgets). A book that all should read and practice.
to years ahead of the times. Worth its weight in Gold. For this month only we
are offering t,000 copies only at 7/6 each for publicity purposes. Usual Price
is ONE GUINEA.

H. W. ENGLISH,
RAYLEIGH RD., HUTTON, BRENTWOOD, ESSEX

PLASTIC WOOD
APPLIED LIKE PUTTY, DRIES LIKE WOOD
Can be cut, planed, polished and painted
like wood. Will take nails and screws
like wood. It does not blister, crack or

decay. Rawlplug Plastic Wood is
actually the best quality product of
its kind on the market. Plastic
Wood Softener and Remover is
sold in handy 2 oz. bottles.

HANDYMEN-HERE'S THE SOLDER

For reliable, econo-
mical home repairs,
Ersin Multicore is
the solder to use. It
cuts tosts by avoiding
wastage-the 3 cores
of exclusive Ersin Flux
ensure that there are
no solder lengths
without flux. It saves
time because the
3 - core construction
means thinner solder
walls, quicker melting
and speedier solder-
ing. It can be used for every
soldering job, replacing stick
solder, fluid and paste fluxes.

SIZE I CARTON

PRICE 5,- EACH

THIS SIZE 2 (HANDYMAN'S)

CARTON COSTS el4 6eer
Contains approximately 3 ft. of
16 S.W.G. Ersin Multicore Solder,
sufficient for 200 average joints.

MULTICORE SOLDERS LTD.
MULTICORE WORKS, MAYLANOS AVENUE, HEMEL HEMPSTEAD, HERTS.

BOXMOOR 3636 (3 lines)
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PERMAG ELECTRIC LOCOMOTIVE MECHANISMS

4 -coupled Mechanism Motor Bogie Unit

The most efficient and powerful units for Gauge '0'
The permanent magnet is of a high-grade alloy and will retain full magnetic power for many
years. The Brush gear is of improved design and the laminated armature and commutator
are of the finest -quality materials. The motors are mounted in brass frames, having bushed
bearings for the steel axles on which turned cast-iron driving wheels are fitted.

No. 1462/0 4 -coupled Mechanism

No. 1463/0 6 -coupled Mechanism

No. 1471/0 Motor Bogie Unit.

Price E4.2.0 plus 18/3 P.T.

£5.0.0 plus 22/3 P.T.

£4.7.6 plus 19/6 P.T.

Write for cur Gauge ' 0 ' Model Railway Catalogue 6.0.12, which gives details of the whole
range of Gauge ' 0 ' Locomotives and Components. Price 1/-.

SEE OUR STAND No. 22 AT THE "MODEL ENGINEER" EXHIBITION, OCTOBER 20-29.

BASSETT-LOW K E LTD.
Head Office & Works: NORTHAMPTON

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

6 -coupled Mechanism

4 -coupled Clockwork Mechanism

This unit is of robust construction
and suitable for fitting into most
types of locomotive bodies. Fitted
with powerful spring and rachet.

Reverse, Brake and Brake Re -start

hand controls, also from track by

using the Ramp Rail. Machine cut
gears. Complete with Pressure die-
cast driving wheels I in. dia.

Lay Your Own Floors
Oak Flooring Blocks Free of Licence

PRICE

1816
PER

SQ. YD.

CARRIAGE
EXTRA

FULL
DETAILS,
SAMPLE

AND
LAYING

INSTRUC-
TIONS

ON
APPLICA-

TION

Hardwood floors are not difficult to lay on concrete
or old wooden sub -floors. We supply kiln dried
flooring blocks accurately manufactured from Prime
quality Scandinavian Oak ready for laying with full
instructions. At a modest cost you can transform
concrete or old wooden surfaces into a beautiful
polished Oak Parquet floor that will last a lifetime,
and add to the value of your property.

THE SURREYBOARD CO. LTD.
72, HIGH STREET, CROYDON, SURREY

THE VERY PART YOU NEED 18 WAITING FOR YOU
RADIO CONTROL of Cameras. Model Boats. Cars or Airplanes or the opening
of Garage Doors at remote distance. We hold stock of all necessary components.
Price List lid., Data 5/6.
TAPE RECORDING of voice or music. Tape Recorders always in stock and
also all spares for repairs or parts for home building a recorder. Tape recording
Amplifiers. List and data V-.
ELECTRIC MOTORS. Small ones for model boats and all sizes of h.p. for personal,
domestic and industrial use. A few (write first) ex -Government motors converted
for sewing -machine use 24/-. Large motors promptly rewound, but not small
ones (mostly not worth it). List 2d.
PHOTO ELECTRONIC FLASH. All parts and data stocked to enable you to
build your own at greatly reduced price. Data and list 9.1.
VALVES. Every type of current valve and many obsolete still available. Always
quote the type number, usually on the glass. If not known quote the type numbers
of other associate valves and we shall be able to tell the doubtful one. Data list 6d.
RADIO COMPONENTS. Every make of modern component in stock. We cannot
offer list as stock is too vast and varied. This also includes all Television com-
ponents. Send old part. for replacements but if burned beyond identification please
include some helpful information.
ELECTRIC FIRE BARS AND ELEMENTS. Electric Iron Elements, Electric
Kettle Elements, Hair Dryer Elements, Aquarium Elements, Photo Glazing Ele-
ments, Soil Heating Elements, Electric Blanket Elements. Send old part for
replacement.
SELENIUM CELLS. Extremely sensitive to light. Cells available for all pur-
poses. Please state your need to enable us to advise best type. Kit of parts to
List
make own photo ltght meter. Has two ranges, indoor and outdoor. Price 15/-.

TRANSFORMERS. Little 'uns up to big 'uns. State your need and send sketch
it possible to enable us to advise accordingly.
ROTARY TRANSFORMERS. For working model trains from D.C. mains. Out-
put 12 A.C.volts at 2 amps. and 5 volts for track lights for signals. 230 volts D.C. 37/6,
or 230 47/6. Post 2'6.
VIBRATORY POWER PACKS. 6 volt D.C. input and 230 volts output. There
power packs will work a midget radio set provided it is fitted with .15 amp. filament
.5ra7n6ge opfoevtal2ve6. and enables the domestic radio to serve temporarily as a car radio.

RELAYS. Hundreds of different types in stock. Some the size of a piece of lump
sugar sensitive to .2 milliamp. current change as we use in model airplanes. 276
each. When writing please give full description of your intended use as it helps us
to quicker estimate your need of the best type suitable.
DEMAGNETISER. 250 volt A.C. for demagnetising small dills. screwdrivers,
tweezers, watch parts, etc. 8/6 each.
SPRAY GUNS. For use with ordinary cylindrical type vacuum cleaners. These
guns are supplied with three nipples, one each for cellulose, paint, distemper. They
are also very good for spraying insecticide against garden pests, ants, cockroaches,
etc., or for oil spraying car springs and thereabouts. 15/.
ELECTRIC BLANKETS cost a tidy penny but adaptable you can easily and
cheaply convert a spare blanket into a winter blessing. The element all ready to
stitch in, 35/-, complete with switch and 2 -pin plug for 230 volt_mains, double hed
size.
HEARING AID MINIATURE HEADPHONES. Light weight supplied with
length of flex and plugs ready to plug into radio's extension speaker sockets.
Quite safe, no risk for elderly people. 17/6 Pair.
MIDGET RADIO RECEIVERS work night and day, no power or batteries
required. Ideal for lonely jobs or remote places. 21'-. Headphones to suit 8/11
pair. Aerial and earth is necessary, 5;- 34/6 the lot.
('(INTACT MICROPHONES for guitar or other musical instruments, 19/8.
Crystal microphone= for public address 64.4.0.
ELECTRIC MOTORS WITH ATTACHED GEAR B3N. detachable. Motor
can he driven by 230 volt A.C./D.C. or 24 volt D.C. or If driven by power (wind or
water) will generate above voltages. Motor has many uses' Insulation tester,
car flat battery starter, rotary display stand, convert to electric hand drill. 24:-
complcte with comprehensive instructions.

P.M. PARK RADIO,
7133, ROMFORD ROAD, MANOR PARK, LONDON, E.12
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B.A. SCREWS, NUTS, WASHERS, ETC.
Prices per gross.

Assd. Screws 2/6 Brass Nuts Brass Washers
Assd. Nuts 2/6 OBA Full 6/9 Lock 6/- Assd. 1/6, OBA 2/-
Screws and Nuts 2BA 5/6 5/- IBA 2/-, 2BA 1/10

gr. each 2/6 48A 5/- 4/- 3BA I/9, 4BA 1/8
Brass Screws, SBA 4/- 3/9 SBA 1/6, 6BA 1/6
Assorted 6BA 4/- 3/6 SBA I/6
2BA 5/6, 4BA 5/- 7BA 4/6
6BA 4/-, 8BA 4/6 8BA , 4/6 , 4/-
Soldering Tags, Assd. 2/-. 28A 2/3,48A 2/-, 6BA1/10, 8BA 1/10, Eyelets and Rivets,
assd. 1/6. Aluminium Rivets, assd. 1/6. Br. Knurled Terminal Nuts. 68A 8d.,
4BA 1/-, 2BA 1/6 doz. Br. Terminals, w/nuts, heavy type, NP, 6d. each, 5/6 doz.
GRUB SCREWS, Assd. 1/6, 6BA 1/3, 4BA 1/4, 2BA 1/6 per 3 doz.

A SELECTION FROM OUR HUGE STOCK OF SCREWS.
PRICES PER HALF -GROSS.

ABBREV. : Heads. CH., Cheese. RH., Round. CS., Countersunk.
NP., Nickel Plated. CP., Cadmium Pl. SC., Self -colour.

6BA BRASS
T,f" CH NP 116

4" 19 1/7

k. 1/ 1/7

8 tr 1/9

48' ,, 1/10V, I / I I

1" 9/ 2/-
IV ,, SC 1111

NP 2/1
2/3
2/6

4" Inst/H 1/9
7/32" NP 1/9
I" CS 2/-

4BA BRASS
4" CH NP

Hex/H  2/6
3/6 4" 

-&" RH NP
-&" ..'i
4"r r
-7," SC
V :: NP
IV CS SC

1/5
1/6
1/7
1/9
1/11
2/-
2/1
2/3
1/4
1/6
1/7
1/8
1/9
1/10

2/- 4" RH

2/I
i"

2/1 ao
4 0

2/2 -8

2/6 4" CS
3/3 4" IP

Pt

STEEL
A" CH NP
4" RH SC 1/-
r CS CP II -
4" RH SC 1/2
4" CS CP 1/1

1/1
A" RH SC 1/2
;," CS CP 1/4

, 1/5
RH SC 1/5

I" CS CP 1/7
I" CH 1/9

2/6
I 3" H/H 2/9

STEEL
1/10 r CS CP 1/2
2/3 1/3
2/9 r RH 1/4
3/- 4" SC 1/2
1/8 '" 1/4
2/- 4" CS CP 1/4
2/3 4" RH SC 1/6
1/10 " CP 1/9

2BA BRASS
te," RH NP 2/10 4" CH NP 4/3r ,. 3/- 4" SC 3/-
I" 3/3 I" 5/-3" SC 3/3 I" RH 4/9
4" NP 4/3 4" CS NP 4/-
r Hex/H SC 10/- I4" SC 4/9

8BA
r" CH

,,
cs

158" CH
3" CS

NP

SO

f t

IP

BRASS
2/- -4" CH SC
2/6 11-" RH NP
1/8
2/3 4" 3

1/9 -;4' Hex
2/6 -,78" 2/10
ALL ABOVE POSTAGE EXTRA.

STEEL
'4" H/H SC 1/9
4" Lge RH 2/-
4" RH SC 2/-

1" CH 2/6
14" RH CP 2/9
I" CS 2/ -

STEEL
2J- 4" CH CP 2/-
2/2 3" CS 2/-
2/6 1" CH 2/2
2/9 7/"RH 2/2
2/9 r CH NP 2/3

A" RH CP 2/3

Large stocks of Copper and RESISTANCE WIRES ; Paxolin type
TUBING ; Laminated Bakelite and Ebonite PANELS ; TUFNOL
and EBONITE TUBES and ROD.

GERMANIUM
CRYSTAL DIODES
G.E.C. GLASS TYPE ,in. x in.
B.T.H. LATEST TYPE MOULDED IN

THERMO-SETTING PLASTIC
Both Wire Ends for Easy Fixing.

4/6 each, postage 234.
SILICON CRYSTAL VALVE

3/6 each, postage 21d.
Fixing Brackets 3d. Extra.

Wiring diagram for a cheap, simple
but high quality Crystal Set included
with each Diode and Crystal Valve.

CRYSTAL SET
INCORPORATING THE SILICON

CRYSTAL VALVE
Adjustable Iron Cored Coil.

RECEPTION GUARANTEED
Polished wood cabinet, 15/-, post I Id,
A REAL CRYSTAL SET NOT A TOY

CRYSTAL SET
As above, but with Germanium
Crystal Diode, 16/-. Postage I Id.

POST ORDERS ONLY PLEASE.

Send stamp for comprehensive lists. Trade supplied.

POST RADIO SUPPLIES
33, BOURNE GARDENS,

LONDON, E.4
Telephone : CLlssold 4688 & 2021

MODERN

DRAWING
OFFICE

Furniture

No finer range of Drawing Office
Furniture is available than the
Halden range. Every up-to-date
refinement making for greater accuracy,
greater ease in use, and economy o5
space has been introduced to the Halden
designs. The range includes Drawing
Tables, Cabinets, Drawing Boards, Filing
Cabinets, Trestles and Glass Tracing
Tables. Large size boards made to custo-
mer's own specification. For all office
furniture and accessories consult :--

Haldens
OF MANCHESTER

J. HALDEN & CO., LTD. 8, ALBERT SQUARE, MANCHESTER, 2
Branches at :-London, Newcastle -on -Tyne, Birmingham, Glasgow, Leeds and Bristol

An old joke...
. . . becomes a fact.
To -day, the rubber hammer is an
important tool in the majority of
engineering workshops and its usefulness
is regarded with respect. As with all
THOR Soft -faced Hammers, it never
damages the article struck.
Obtainable from all reputable Tool Dealers.

THOR HAMMER CO.
,,/," SALOP STREET. BIRMINGHAM 12

TELEPHONE ' VICTO0.111 0987- 8

LTD

11 WhilwoKh Street, Manchester, 1. Tel : Cen. 7081-2 c.nd Cen. 1000

BRITAIN'S LEADING STOCKISTS AND DISTRIBUTORS:
" PERSPEX " (Acrylic) sheet, rod and tube.
" CRINOTHENE."
B.X. ACRYLIC ROD.
P.V.C. SHEETING (Admiralty Specification).
" CASEIN " Rod, Sheet and Tube.
CELLULOSE ACETATE Film and Sheet.
Official Stockists for :
IMPERIAL CHEMICAL INDUSTRIES LTD,, ERINOID LTD..
B.X. PLASTICS LTD., UTILEX LTD.
Catering especially for Industry, The Hobbyist and the Model Maker.
Contractors to the Admiralty, most Government Departments, Schools,.

Institutions, etc.
Trade and Technical enquiries solicited.

Fabrication, Engraving, Moulding, Cutting to Size, Shape, Contour a speciality.
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SENSATIONAL TAPE RECORDING
INVENTION BY QUALTAPE

ENGINEERS

Your Radio or Radio Gramophone can now be used in conjunction
with the Qua!tape Deck and Preamplifier. Radio arid Records
faithfully and perfectly recorded, without use of Microphone and
whilst listening. Reproduction is guaranteed equal to your
radio. Microphone jack is provided for other purposes. Wow
is non-existent. Post Card brings illustrated brochure and details
of all QuaRape manufactures. Demonstrations by appointment.

Price £13 : 13 : 0

Address : DEPT. P.A.

ELECTRONIC SERVICE
(Hallamshire) LTD.

BUTTON LANE SHEFFIELD
Telephone: Sheffield net

FREE - 12
MINIATURE POSTERS FOR
YOUR MODEL RAILWAYS
This special offer of 12 exact replicas of well
known advertising posters, in FULL COLOUR
-FREE. Reduced to Gauge " 0 " and " 00,"
for affixing to model stations and other
equipment.
Make sure of your posters today. Supplied
FREE without obligation.

Send 14d. stamped, addressed envelope to:

POSTERSTAMPS LTD.
Dept. P.M.,

177 Fleet Street, London, E.0.4

6 MARLCO
KNURLING TOOL

Range 0-4in. All steel, case-hardened.
Can be assembled to operate in front or
behind work. Will exert great pressure
without strain to light lathe. Floating
jaws will follow workpiece and enable

knurling to be started in its
middle. Diamond and
straight cut knurls available.
Full particulars on request.

W. H. MARLEY & CO., LTD.,
Eng. T Dept., New Southgate
Works, 105 High Rd., London,
N.I I. Telephone: ENTerprise 5234

ONE PLASTIC MODELLING MATERIAL
From rough, rugged stone to smooth animal muscles-
arty surface, arty shape can be easily modelled, moulded
or cut from plastic, ready -to -use PYRUMA. Baked or air-dried
to stone -hardness, your Pyruma models can be painted or
enamelled in realistic colours, as instructed in the Illustrated
Book offered below. Send for it today and learn how
to make model-
HOUSES, BUILDINGS FOR MODEL RAILWAYS, DOCKS
AND AIRPORTS, SHIPS, MODEL FURNITURE, ANIMALS,
FIGURES, RELIEF MAPS, Etc., as well as utility objects
such as ASHTRAYS, BOOKENDS, MENU HOLDERS,
PAPER WEIGHTS, ORNAMENTS AND DECORATIVE
OBJECTS,

NO SKILL OR/ SPECIAL TOOLS REQUIRED.

Inexpensive, PYRUMA is obtainable
from Ironmongers, Art -material Shops
and Hobbies Stores.

11

CTIOVIS

.1 OR 4°D
Id. brings
this book !

, COUPON
P Vt°"KEP'-rt,

TO DEPT. P.M.

J.H. SANKEY& SON,LT?
ILFORD ESSEX

Enclosed 4d. in stamps for PYRUMA MODELLING
INSTRUCTION BOOK addressed

NAME

ADDRESS

Post in unsealed envelope (qd. STAMP)
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!BO

Written by one of our fOremost experts on handi-
crafts, its 108 pages are full of clear illustrations
and concise instruction on how to excel in the art
of cutting.
If you already use X-acto this book will show you
how to get the best from these remarkably versatile
knives and tools. If you don't, you'll soon see how
much more accurate your work can become; how, in
fact, with X-acto there's more skill at your fingertips.
At 4,'6d the X-acto Handbook will be the Crafts-
man's Book of the Year. It should be in all craft -
worker's hands. See that you get your hands on a
copy as soon as possible. From all X-acto Stockists
or from
TR1X LTD. (Dept. A) 11 OLD BURLINGTON ST. LONDON, W.I

acto
This is the range of X-acto interchangeable blades and
tools that keep X-acto Knives ever -sharp. There's a

blade for every cutting job.

SPARKS'
DATA SHEETS
are the Safest, Simplest and Finest
Constructional Sheets of Guaranteed

and Tested Radio Designs.

TILE" ENTERPRISE" A Very Efficient
3 -Valve plus Rect. TRF. Med/Long-wave
Receiver for A.C. Mains. 41 Watts of Quality
on Radio and P.U. Good Range and
Seleetivity. A Fine Economical Set.
DiSheet, etc.. 0,2 Post Paid.
THE " ENSIGN."Good Quality from the" Local'' Stations, In areas where high
selectivity is not essential. Plus most
pleasing P.U. reproduction. 41 .Watts
Output. MediLong-waves. Easy and
Economical to Build. DiSheet, etc.. 3/24
Post Paid.

SPARKS MEANS SATISFACTION

THE " CHUMMY " PORTABLE. An
' All -dry 2-Valver which does give really good

'Phone slgs. on Med. and Long -waves.
Self-contained aerial and batteries. Tested
in Dorset 70 miles from nearest Regional
Station and 115 miles from Droitwich.
Size approx. tin. x Olin. a 21in. Data Sheet.
3/21 Post Paid.
THE " MIDDY." A 2 -salver which gives
amazing results on M. and L. Waves and
" Ship -to -Shore " transmissions when used
with a short aerial. Good speaker results.
All -dry batteries. The Ideal Set for Camp-
ing, Caravans. The Den and Yachts. Dorset
tested. DISheet. 3124 Post Paid.
THE " POCKET PAK." All -dry Pocket
1 -valve Portable. Frame aerial. .Good
'phone sits. Med. Wave. 3i21 Post Paid.
THE "CRUISER." A 3 -Valve T.R.F.
circuit for use with a short aerial. Very
efficient in any area. All -dry Batteries.
D/Sheet, etc.. 3/21 Post Paid.
'1'HE " CUB." A.C.1D.C. 2-Valver Plus Rect.
Fine Speaker results on MT, waves. 3/21.
THE " CADET." A.C./D.C. 4 Watt Ampli-
fier, 2 Valves, plus Rect., 3021.
THE " OLD FOLK'S TWO." An A.C./D.C.
2-Valver, plus Rect., having Station Selec-
tion by Switch. MIL Waves. 3i21.
THE " CORVETTE." A 4 -Valve All -wave
Superhet. Midget valves. Chassis approx.
51 x 51 x 2 ins. Ideal for Portable or House
model. Fine range in any ar,a. All -dry
Batteries. 3/21.

Data Sheets available from a Crystal Set
to a 9 -valve Radiogram. Stamp for List.

COMPONENTS SUPPLIED

L ORMOND SPARKS (M)
48A, 111611 ST., SWANAGE, DORSET.

Plastic Marble
The entirely new Karlena artificial Stone for casting Bookends, Ashtrays, Wall -vases,
Statuettes, etc. Sets rock hard with a scintillating crystalline structure like marble
or alabaster for colour, veining, texture, density and hardness. It is enormously
strong, highly resistant to heat, impervious to water. Natural " veining " can be
simulated in any colour. A range of pigments is available for this purpose. Most
attractive marble effect in models, plaques and statuary.

Make your own Elastomold

Rubber Moulds
ELASTOMOLD is high quality synthetic rubber for making flexible moulds that
faithfully reproduce the most minute details of ornamentation and surface texture.
ELASTOMOLD is permanent and ideal for repetition casting or plaques, bookends,
ashtrays, and art models. Moulds can bg. taken from any type of material including
Karlenite, wood, metal, plaster, cement, stone, glass, ivory. Blasco:I-lad is incredibly
simple to use and has great dimensional stability, but flexes easily for the release
of cast without damage to fine detail or undercuts.

Send for full details of this new, fascinating snd profitable craft
KARLENA ART STONE COMPANY LTD.,

PLASTICS 2.F. DIVISION,
55, DEANSGATE ARCADE, DEANSGATE, MANCHESTER, 3

NO MAN CAN KNOW TOO
MUCH OF HIS PRODUCT
For the close
scrutiny of
fractures or de-
fects on sur-
faces, cutting
edges, faults
in tools,
cracks in
castings, the
Ultra Lens
is invaluable. RCIT1,11

exactness, highly magnified and
Revealing every detail with startling

bril-
liantly illuminated in natural colourings, it

data which can be used to advantage. Price 65.15.0
presents in many instances hitherto unsuspected

complete in cardboard case with spare bulb, battery and
transparent measuring scale. Packed in luxury velvet
lined case, 101- extra. Postage and Packing 1!6.

The Ultra Lens is an illuminated magnifier. It is a re-
vealing eye or six actual diametrical magnifications,

which brings out points of strength or weakness,
and enables the most minute measure-

ments to be gauged accurately.
yr Whether you are engaged in

manufacturing, buying or
6 selling, it is an ally of

real value.
No instru-

ment you
can buy

will more
quickly

ustify and
pay for

itself.
full pa ticuiar s

on request

THE ULTRA LENS COMPANY
75, Finsbury Court, Finsbury Pavement, London, E.C.2,

Army Carbon Microphones with handle
and switch, 5/9. Trans., 4/6.
!Dn. Pulleys, take lin. spindle. Double
groove. Cast Ali. 1/6.

M/C. Microphones with switch in
handle, 7/6. Trans. to match, 5/-.
High Resistance Phones, 12/6. Low
Resistance, 8/6 pair.

i h.p. A.C./D.C. Motors, 200/240 v. or
110 v. D.C., A spindle each end, 46/-.
Powerful Small Blower Motors, 24 v.
A.C./D.C., 14/6. As used for the Hedge
Trimmer.
24 v. Blower Motors, double the size
of the above, 22/6.
Transformers. Input 200/240 v. Sec.
tapped 3-4-5-6-8-9-10-12-15-18-20-24-30
volts at 2 amps., 21/6. 12 months'
guarantee. This is ideal for use with the
24 v. Blower Motor.
Selenium Rectifiers F.W. 12-6 volt, 3A.,
14/6. 4A., 26/-. 6A., 30/, iA., 5/6.
D.P.D.T. Relays. Operate 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.
New Deaf Aid Miniature Valves
DL72 and CK512AX, 9/, Ideal for
radio control units.
New Exide 2v. Accumulators II A.H.,
71-.

VCR97. Cathode Ray Tubes, New
and Crated, 45/-. Bases, 3/6.

Tufnol Panels, I2in. at Pin. x lin., 4/6.
2 v. Battery Operated Mine Detector
Amplifiers, complete with Headphones
and Magnetic Crystal Microphones, 30/-.

Trans., Input 230/240, Output 40 volt.
I Amp. Tapped at 25 volt, 21/6.

All Carriage Paid.

THE RADIO &
ELECTRICAL MART
25313, Portobello Road,

London, W.11.
Park 6026
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51,. I -DO YOU KNOW
HOW TO GET TO THE

"MODEL ENGINEER"
EXHIBITION?

Held at the New Horticultural Hall, London, from
the 20th/29th October. This is a nnist for all Model
Engineer enthusiasts. Entries are received from all
over the World and valuable prizes are awarded

The Exhibition opens at 11 a.m. (except on opening day when
it will be 12 noon) and closes at 9 p.m. Admission 3/-. 1/6d for
under 14's.
The New Horticultural Hall is well served by London Transport.

BUSES I I, 24, 29, 39, 76, 134, 290, ask for Army & Navy Stores. 2, 36, 57a.

57, 169, ask for Rochester Row. 3, 59, 59a, 77, 77a, 88, 159, ask for Horseferry
Road. 10, 46, ask for Royal Horticultural Hall.

TUBE to St. lames Park via Circle Line.

Mel

always keep
Plasticine'

Rlrll a.

handy on the
bench

' Plasticine ' is the
world's most famous
modelling material-
one of those things
for which there is
always a new use
especially in the
field of practical
mechanics. ' Plasti-
cine' makes excellent
mock -tips and proto-
types ; it is hygienic,
long lasting and avail-
able in 16 attractive

colours.

*
HARBUTT'S PLASTICINE

LTD.

Batrampton, Lath, Somerset.

COLOUR
or PRINT

the
Professional

Way
WOOD
PARTS
METAL

PLASTICS
CLOTH
PAPER
FLOCK

Anything !

VIC,OR/A

8.2.
5.e

MAKE MONEY
AT HOME with this COLOUR PRINTING
AMAZING BARGAIN OUTFITThe first Job you do can
Pay for it. You CAN'T ON 7 DAYS' APPROVAL
go wrong. Outfit con-

tains all parts and complete supplies, accessories
and six colours. .Included is our FREE 10,-
COMPLETE COURSE which makes your success
certain in this fascinating and profitable voca-
tion. You can colour whole areas or intricate
designs on any material. Print Posters. Notices.
glo " and Flock finishes also available. A FINE
Greetings Cards, Make Transfers, etc.. etc. " Day- (icy 47/6
INVESTMENT AT A BARGAIN PRICE

in the various competition sections. Also on view
will be all the latest developments in new tools and
techniques for model makers while the Services and
Industry will have many attractions on their stands.

UNDE2C:,::11,0 '31ATiONS
_ EL'S

tieUei 6' NAVY
SibRES

BIG 16" x 12"

NEW ROYAL

HORTICULTURAL

HALL

NOW ! YOU CAN CUT
DISCS AND WHEELS
Amazing new attachment
cuts discs, wheels, bevels
grooves, recesses up to
12in. diam.-faster than
lathe-even ovals I Fl ts
any circular saw. Does
dead true work with no
skill. You NEED a

Taysaw." The wonder
invention with 100 uses.
(Sample Bin. disc. photo 1)6.) 10/6

SILK SCREEN

W6 save
raw locsezeto4

Cash Price delivered

ORDER NOW
MONEY BACK
GUARANTEE

Sample Print (14
x 101n.) photo
and details 1/lid.

(credited).

A.P. SUPPLIES
SEDGEFORD
KING'S LYNN

NORFOLK

PAHIiElt'S SHEET METAL FOLDING MACHINE
Heavy Vice Model ;
Capacity 18 - gauge
M.S. x 2ft. wide.
Forms right -angles,
channels. Loose
Attachments, if re-
quired, to told ends.
Supplied in 1 ft. or
2ft. lengths, which
can be cut to suit
width of end.

A. B. PARKER

Weight, 22 lbs.

Price, 42/6

Attachments, I/6
per ft.

Carriage and packing
xiasxW 3i6

WHEATCROFT WORKS,
WELLINGTON STREET,

BATLEY, YORKS

BUILD YOUR OWN
MICRO - MUSEUM
MICROMODEL ma king is a fascin-

ating and arresting hobby,
enjoyed by amateur craftsmen of all
ages in all parts of the world. Each
model entails hours of engrossing and
pleasurable concentration in building
tiny three-dimensional volumetric

models of authen-
tic realism. Costpence -but lookworth pounds.
Tidy: your workshop and tools go into
a cigar -box. Locos ; Famous and His-
toric Buildings ; Old Galleons ;
Warships ; Engineering Subjects,
Etc., Etc.
Send stamped. addressed envelope
for Illustrated Descripthe Folder
of 100 Models.

311CROMODELS, LTD.,
No. 3 (U), Racquet Court, Fleet

Street, London, E.C.4
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VALUABLE NEW HANDBOOK

FREE;011;;;;;;;I;
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 descr'bes 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 Mngment.

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.-
Road 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, SHAKESPEARE HSE.,

17-19, STRATFORD PLACE,

LONDON, W.1.

Phone : MAYfair 0812

WHAT THIS BOOK TELLS YOU

* HOW to get a better paid, more
interesting job.

.air HOW to qualify for rapid^ pro-
motion.

4. HOW to put some valuable
" letters after your name and

become a " key -man " . . .

quickly and easily.
4,, HOW to benefit from our free
^ Advisory and Appointments Depts.

*WHERE
today's real opportunities

are . . . and HOW you can take
advantage of the chances you
are now missing.

4,, 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 ki5 a week you should send
for your copy of this enlightening
book now-FREE and without obli-
gation.

TO: B.I.E.T. 410A, SHAKESPEARE

HOUSE, 17-19, STRATFORD PLC.,

LONDON, W.I.

Please send me FREE and without
obligation, a copy of " ENGINEERING
OPPORTUNITIES." I am interested in
(state subject, exam., or career)

Only 'Ad.
stamp is

needed if
posted in an

unsealed envelope.

NAME

ADDRESS

WRITE IF YOU PREFER NOT TO CUT THIS PAGE

THE B.I,E.T. IS THE LEADING INSTITUTE OF ITS KIND IN THE WORLD

I
I
I
I
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OCTOBER,
1952

VOL. XX
No. 226

PRACTICAL
MECHANICS

EDITOR

F. J. CAMM

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

FAIR COMMENT By The Editor

Sonic and Supersonic Speeds
THE aircraft display at Farnborough

demonstrated beyond all doubt
the superiority of British aircraft

and the considerable lead we have over
many other nations. The fact that
tragedy supervened is a reminder that a
price must be paid for all the scientific
advancements. However carefully de-
signs are prepared and stresses calculated
it is only by practical tests that the
theories can be proved. Mechanical
flight has suffered most in this respect
from its earliest days.

The early pioneers had no data on
which to work and they had to find out
by placing their own lives in peril and
risking death. The fact that to -day that
peril is much less as a result of their
work is but a poor consolation for the
loss of highly specialised scientists.

Not so many years ago it was thought
that the limit of speed was that of sound
and that it would never be possible
to break through the sound barrier.
It is now being done by many different
makes of aircraft both in this country
and others. Those who have never
heard the sonic boom as a plane breaks

 through that barrier have a thrilling
experience before them. Speeds of Boo
m.p.h. and more are now common and
the experience and data gained is paving
the way for that time probably during
the present century when interplanetary
travel will be possible. There is, in fact,
only practical limits to speed and cer-
tainly speeds will have to be of the order
of thousands of miles an hour if journeys
to the moon are to be undertaken.

The shape of the modern 'plane
takes us back to the darts of our schoolboy
days and the man who first conceived
the idea of shaping a dart was ahead of
his time and discovered something of
tremendous import. The piston engine
is passing although it will remain with
us for many more years. The turbo -jet
car is still only a remote possibility of
the future. As far as aircraft is con-
cerned many other problems remain to
be solved.

Special runways, for example, are
necessary for them, because the tremen-
dous heat burns up the tarmac. jet

helicopters must sometime follow present
developments.

A STEERABLE RADIO
TELESCOPE

another direction this country is
-L regaining the lead it formerly had.
The Government, through the Depart-
ment of Scientific and Industrial Re-
search and the Nuffield Foundation
have decided to provide a steerable radio
telescope for the Manchester University
at a cost of £336,000.

The very first large telescopes was
built in Great Britain by Herschell and
Rosse in the 18th and 19th centuries,
but we were unable to maintain our
lead because such telescopes require
clear skies and good atmospheric condi-
tions. It was for this reason that the
large telescopes of the loth century have
been built in America on Mount Wilson
and Mount Paloma.

In Great Britain climatic conditions
severely handicap visual astronomy. Since
the war the techniques of radio and radar
as applied to astronomy have yielded a
series of discoveries about the universe,
and in this field the pioneering work
of research astronomers at Manchester
and Cambridge Universities have given
this country a pre-eminent and promi-
nent position.

At Cambridge, for example, important
results have been attained using inter-
ferometric methods, and at Manchester
a fixed radio telescope has been used to

SUBSCRIPTION RATES
including postage for one year

Inland - - - - I4s. per annum.
Abroad - - - - 14s. per annum.
Canada - - - - 13s. per annum.
Editorial and Advertisement Office : " Practical

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

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

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

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

these are therefore expressly forbidden.

pick up radio waves reaching the earth
from sources as far distant as the great
spiral nebula of Andromeda, which is
no less than 750,000 light years away,
and at both Universities radio waves
have been recorded from light sources
in space which do not coincide with.
known visible stars.

In 1920 the telescope on Mount
Wilson showed that the Milky Way
was a system of stars far more extensive
than hitherto imagined and that it would
take 100,000 years travelling at the
speed of light to traverse it. One of the
remarkable features of these discoveries
is the fact that man's eyesight is able
to penetrate the atmosphere of the earth.
It was in 1931 that the discovery was
made that radio waves were reaching
the earth from outer space. From the
number of queries we have received
regarding the construction of telescopes
it is evident that many of our readers
are interested in this absorbing subject,
and we shall from time to time publish
further articles on telescope construc-
tion.

OUR COVER
HERE we are in our new dress and

with more pages. This is a sign,
if a small one, that the rigid economy
of the past ten years is passing ; whilst
costs of production and paper are still
very high when compared with pre-war,
they are none the less showing a decline.
This journal is one of the first to pass
along to its readers the benefit of those
reductions.

From now on our front cover will
feature one of the main articles in each
issue, and we shall welcome suggestions
from readers as to the style of article
which lends itself to cover illustrations.

We already have under construction
a number of devices, models, and other
apparatus which readers have requested
during the past year but which space
restrictions have prevented us from de-
veloping. The ample space we now
have has released the shackles and we
shall welcome your suggestions.

F. J. C.



10 NEWNES PRACTICAL MECHANICS October, 1952

The finished
tape recorder
in its cabinet

kTAPE recorder is an instrument which
utilises a length of plastic tape coated
with a magnetic material, upon which

it is possible to impress speech, music and
other sounds, and which can be made to
reproduce those sounds without any form
of processing. There are now available
various arrangements by means
of which the complete process
may be carried out, but they
all involve certain fundamental
principles. First, the impres-
sions on the tape are carried
out by amplifying the sounds
through an amplifier similar to
that used in a radio receiver,
and then feeding them
to a small magnetic unit
known as a Recording
Head. This bears some
resemblance to a tele-
phone earpiece, and the
variation across a mag-
netic gap is passed
across the magnetic sur-
face of the tape which
is drawn across the gap
by a motor at a certain
speed. For very high
quality recordings the
speed is fast (r5in.
per second), and for
speech it is slow (31th. per second).
The tape is carried on a metal spool similar
to those used in the amateur home cine-
matograph, and when a suitable record has
been made the tape is wound back on to
its original spool and then passed forward
again, either across a different head or across
the Recording Head, but this time the head
is connected to the input side of an ampli-
fier and the fluctuations introduced in the
winding of the head are amplified and fed
to a loudspeaker. If the recorded tape is
passed across a strong magnetic field the
recorded impressions will be " erased." This,
briefly, is the complete process, but it is
rendered very complicated by the fact that
in order to obtain a suitable impression on
the tape the recording head must carry
alternating current impulses, upon which the
recording may be superimposed, and the
erasure must be carried out also with a suit-
able magnetic field to avoid making a noisy
background to the record. The motors must,
of course, pull the tape past the head very
steadily and without any jerkiness or uneven-
ness, and the recording amplifier must have
certain forms of tone correction introduced
to maintain a suitable quality standard.
Similarly,_ when, playing back the _recorded
music, further forms of tone correction are

E
Designed and Built in the "P.M " Laboratory

Full Constructional Details of a Recording and

Reproducing Unit Utilising a Commercial Tape Deck

required, and thus the complete
recorder would appear to be
a comr).icated piece of equip-
ment.

The amplifier unit of the tape recorder

The Circuit
In the Recorder which is described here,

the complete process has been greatly simpli-
fied by using separate amplifiers for the
recording and reproducing, and a commercial

P1.3

tape -deck which incorporates the motors for
driving the tape, and the Erase and com-
bined Recording and Playback Head. In
addition, as the waveform produced by the

special oscillator unit which is used for
erasing and recording must conform to
a high standard, a commercial oscillator
unit is used for this part of the com-
bined apparatus. The work is, therefore,
greatly simplified and there is little diffi-
culty in setting up the complete equip-
ment and obtaining a high-class perfor-
mance without the need for special test
or measuring instruments. In order to

make the recorder of greater use,
arrangements are made in the
circuit for coupling the recorded
signal into any standard ampli-

fier or broadcast receiver so
that a high level of out-
put may be obtained,
instead of playing back via

the loudspeaker which is
built into the instru-
ment. This speaker acts
as a monitor when
making a recording, and
when switched to play-
back it will deliver
sufficient volume for
normal domestic pur-
poses. The circuit is
also arranged to permit
of the plugging -in of a
meter, whilst it is also
possible to include a

small neon to indicate the recording level,
instead of using the loudspeaker. (Figs.
and 2.)
Controls

There are three controls, one adjusting

C,3

Fig. i.-Theoretical circuit of the recording section of the equipment.

3501,n
H T-1-/ Line -
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the level when recording, one adjusting the
playing -back volume (with which is com-
bined the on/off switch), and a rotary two -
position switch. This changes over the
connections to the head and connects it to
the recording amplifier or the playback
amplifier, and to enable the user to know
which part of the circuit is in use a section
of the switch is connected to a special signal
lamp which changes colour and should be
wired as shown in the sketch, wiring to show
" red " when recording, and " green " when
playing back. The switch also disconnects
the H.T. supply from the oscillator unit
when playing back -an essential point, as
the erase head must be " dead " when the
tape passes it or the recording will be erased.

On the actual tape deck there is a fur-
ther switch which provides for the tape to
travel past the heads at a speed of 71in. per
second, and, in addition, it may be rewound
at a very high speed after recording. This
high-speed feature is also available for wind -
Mg -on the tape when it is desired to pick out
a portion of recording in the centre of the tape,
or for " dubbing " purposes. The high speed
permits the normal 1,2ooft. spools which are
used on the machine to be fully rewound in
approximately I minute, whilst the playing
time of the spool is about 3o minutes. As
the head which is fitted records on only half
the width of the tape, the spool is turned
over and reversed when full and the record-
ing thus continued on the other half of the
tape, thereby providing approximately t hour's
playing. The tape may be used over and
over again almost indefinitely, and the only

deterioration which is likely to be noticed
is a noisy background which will arise after
many recordings have been made and wiped
out.

This illustration shows the chassis and tap,. deck out of the cabinet, and also the microphone

4
To
Slb

LIST OF COMPONENTS
RESISTORS

(Erie Resistor Company)
R1 -1M (2 4W. R25-820 Li 4W.
R2 -39K 4W. R26 -1.5M 0 IW.
R3 -150K Q 4W. R27 -2.2K 11 4W.
R4 -1.2K 4W. R28-270 12 IW.
R5 -120K 1W. R29 -220K sr 4W.
R6 -15K 12 1W. R30 -22K 11 IW.
R7 -2.2K 0 4W. R31 -1.2M IW.
R8-3.61( 12 4W. R32 -125K n 4W.
R9 -100K a 4W. R33 -1M IW.
R10 -22K s2 4W. R34 -1.5K Q 4W.
RI I -240K .12 4W. R35 -100K 4W.
R12 -120K (2 1W. R36 -150K s2 4W.
R13 -15K 9 1W. R37 -50K 12 1W.
R14 -2.2K Q 4W. R38 -470K 9
R15 -240K 12 4W. R39 -47K 4W.
R16 -82K 12 4W. R40 -1.5K Q 1W.
R17 -500K s2 -4W. R41 -10K Q 4W.
R18 -50K 9 1W. R42 -100K (2 1W.
R19 -1.5K (2 1W. R43 -500K 12 4W.
R20-200 0 4W. R44-560 s2 1W.
R21 -56K s2 4W. R45 -4.7K S2 4W.
R22 -620K s2 4W. R46-2,500 12 5W.
R23 -470K ^ 4W. R47-2,500 9 10W.
R24 -5.6K 1W.

7

7

C/9

P30

C20

mu.

22

P
36

CONDENSERS (T.C.C.)
CI -16 pF. elect. cond. 450V. wkg.
C2-16 pF. elect. cond. 450V. wkg.
C3 -0.1,F. paper cond. 250V. wkg.
C4-0.01 pF. paper cond. 250V. wkg.
C5-0.1 pF. paper cond. 350V. like.
C6-50pF. mica cond. 250V. wkg.
C7-0.01 pF. paper cond. 250V. wkg.
C8 -8µF. elect. cond. 450V. wkg.
C9-500pF. mica cond. 350V wkg.
C10-0.1 pi,. paper cond. 350V. wkg.
C11-0.01 ,'F. paper cond. 250V. wkg.
C12-0.5 t.E. paper cond. 350V. wkg.
C13-200pF. mica cond. 250V. wkg.
C14-0.001 pt.'. mica cond. 250V. wkg.
C15 -0.01,'F. paper cond. 250V. wkg.
C16-0.1 ,F. paper cond. 250V. wkg.
C17-16 pF. elect. cond. 350V. wkg.
C18-16 pF. elect. cond. 350V. wkg.
C19-0.25 ,F. paper cond. 250V. wkg.
C20-0.01 pF. paper cond. 250V. wkg.
C21-0.25 PF. paper cond. 350V. wkg.
C22-0.002 pF. paper cond. 250V. wkg.
C23-0.001 pF. mica cond. 250V. wkg.
C24- 0.25pF. paper cond. 350V. wkg.
C25-300pF. mica cond. 250V. wkg.
C26-0.1 pt.. paper cond. 350% wkg.

Output
to

Amplifier
C24

25

38

39

VP

4/

Fig. z. -This is the play -back section of the instrument.

250v
1-17-1-2 Llne0

O
L.S
/50

O

Hr -

C27 -8.0 pF. elect. cond. 350V. wkg.
C28 -50.00F. elect. cond. 25V. wkg.
C29-0.25 pF. (type 543).
C30--16 p F. (CE29P).
C31 -16,F. (CE29P).
C32- 16 pF. (CE29P).
C33 -16,F. (CE29P).
C34-8 pF.

VRI-0.5M. Potentiometer without switch
Type SG,'I. (Reliance Mfg.)

VR2- 0.5m with S.P.S.T. switch (Re-
liance Mfg.)

6 International Octal Valveholders. (Clix.)
2 B8A Valveholders (Clix.)
2 Knobs -K365.
1 Knob -K357.
1 Plug -P38.
1 Socket -J(1.
1 Plug and Socket -P73.
1 Signal Lamp -D670.
1 High Impedance Microphone with Table

Stand- Model C51Z. (Lustraphone.)
1 Mains Transformer (350/0/350 at 100mA.;

6.3V. at 4A.; 5V. at 3A.) (Radio Supply
Co.)
2 L.F. Chokes (100mA., 200(2.) (Radio

Supply Co.)
1 Bin. Loudspeaker with Transformer.

S810T. (Whiteley Electrical Co.)
4 Coaxial Plugs and Sockets, L734/P and

L604'S. (Belling and Lee.)
1 4 -pole two-way Rotary Switch with

24in. spindle. (Teleradio.)
8 Valves :-

2 at EF40. 1 at EF37A.
1 at 6SL7. 1 at IiiJ5.
1 at 6SN7. 1 at 5Z4G. Brimar.
1 at 6V6.

1 Lane Tape Deck MK2. (Verdik Elec.
tronic Co.)

1 Lane Oscillator Unit type OCI with
Valve. (Verdik Electronic Co.)

1 Metal Chassis, 16in. by 12in. by 3in.
(Precision Equipment Co.)
1 yard of single -screened Flex.

1 yard of 80 -Ohm Coaxial Cable.
Tinned Copper Wire and Sleeving, Nuts,

Bolts, etc.
I Screened Top Cap Connector.
1 Reel H.C. Emitape and I empty Spool.
3 Rubber Grommets.
10 Soldering Tags.
I Cabinet. (J. Tallon and Sons.)

Bulgin.



12 NEWNES PRACTICAL MECHANICS October, 1952

Construction
As may be seen from the illustrations and

the picture on our cover this month, the
complete equipment is housed in a neat table
cabinet the overall size of which is governed
by the dimensions of the tape deck. This
is approximately it 9/16in. by 16 5/16in.,
and the amplifier chassis measures t6in.
by i2in. by Sin. deep, and is drilled as
shown in Fig. 3. The holes for the valve -
holders are all drilled the same size, but

Rear view of the
amplifier unit.

Fig. 4.- Theoretical
circuit of the mains
portion of the recorder.

On -Off
switch

(on V/?2,)

Mains

To Tape Tab e
Mains Switch

Sv

350v

350

6.3V.

two of the valves are mounted on strips
of rubber to avoid any microphonic troubles,
and as these valves are of the miniature type
this leaves ample clearance round the normal
type of valve hole. The rubber actually used
in the prototype was Qin. thick strip as sup-
plied for car floor mats and was cut 21 in.
by rein., with a hole to clear the B9A
valveholder. The bolts holding these strips
to the chassis must be provided with lock -
nuts so that the rubber is not clamped too
tightly and the " floating " effect on the
valves thus lost. As there are chassis earth -
return soldering tags attached to these bolts
it is essential to see that the tag is locked
solidly to the chassis but the rubber is not
pulled tight.

When the chassis is drilled mount the
components as shown, noting that an earth-
ing tag is fitted to each of the valve -holders
(with the exception of V8), as well as to
two of the coaxial sockets on the rear chassis
runner. The earth side of the components
in each stage of both amplifiers is taken to
a common point, which is the earthing tag
referred to, and it is important to see that
this is done. The draughtsman, in the
wiring diagram, Fig. 8, has had to show
them connected together, but separated from
the earthing tag, in order that the drawing
may be clear, but in the case of V2, for
instance, the metal braiding of the lead from
Sib and Sr, and the ends of C9, R8, C4
are all taken to the tag to which Rio is
shown connected. Other points in the dia-
gram must be similarly treated, and this
greatly assists in keeping the amplifiers
stable. Note that R33, the small watt,

megohm resistor is mounted inside the
screening cap which is fitted to the top of
V6. It should have its end wires cut short

WWI

- C34

To
f-÷ -Heaters

Ng=
C33 C32

HT*/ Line

HT+2 Line

To S2a
tag on

-1- switch

C3/_ and C29

HT
)

and one end is joined to the lead connected
to the centre contact and the other lead
should be passed through the eyelet in the
cap and soldered to the metal cap. The
screening round the lead should also be
soldered cleanly round the cap where it
enters so that the grid connection is com-
pletely screened.

To assist in wiring up the switch a
separate sketch is given in Fig. 5, and the
leads to the signal lamp should be carefully
chosen after looking inside the lamp and
noting the position of the coloured filters.
There are actually three colours and three
contacts, and it is a simple matter to select
the correct contacts for the colours which are
used. A separate diagram of the valve pin
connections of the different types of valve is
also given in Fig. 7, whilst the colour code
and connections of the special Bias -id
Erase Unit are shown in Fig. 6. There are
two screened flexible leads on this compon-
ent, and as will be seen from the wiring
diagram one is joined to St whilst the

Fig. 3.-Drilling details of the chassis.

Sore ALL SMALL CaiNG HOLES APE In DIAMETER

C/A HOLES FOR VALVE CASES

BEND

taiom

t- t--
J._ 34'..)

3

/A

2c ..

I 7(

41-09,-:4,0

b, / .,

/9,

-P '0/
P: 1°- -7-  -

/If;
19

, HOLE FOP
LAMP HOLDER

ls*\)-.- ocr

m OM HOLES
ON 1!i6 014

PITCH CPCLE

r '

-1014. HOLE
FOP MAINS socArt

6.9 3 '/6
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other is taken from the unit on top of the
chassis up to the erase head. A grommet
is fitted to a hole in the centre of the four
electrolytic condensers and through this hole
is passed a short length of twin flex, and a
single lead which is connected to the
common H.T.- point.

To Record -Playback To P21
Head Input Socket (Record)

To Bias -Erase
Unit,

To Hr+ on
Bias -Erase

Uni*

To Pin 6,
on V4

se.6.
,29

Ob
not

used

To P26
(Playback)

To H.T+2

96
Greer

Record -Playback Switch details

F 5.-Details of wiring of the change -over
switch.

Signal
Lamps

NEWNES PRACTICAL MECHANICS

All details of the wiring are clearly shown
in Fig. 8 and the usual precautions of using
insulated sleeving over certain wires should
be taken, and the maker's instructions con-
cerning the colour code used on the mains
transformer should be followed. A three-
point mains connector is fitted so that a lead

7b Erase Head -0--1 Erase lead
on Tape Deck

To Si tag On
Record -Playback

switch

To S2 tag on
Record -Playback

switch

To Pin 7 on 1/7

To
Chassis

Bias lead

blue

/green ..c41

Bias
and
Erase
Unit

Fig. 6.-The Bias and Erase unit with details
of the connections.

13

may be taken to earth to assist in ketping
the unit quite hum -free and also as a safety
measure. If, however, the power point to
which the recorder is connected is of the
two -point type, simply ignore the third

(Continued on page 38)

G3

G2 K

° H
00

A

EF40

Top cao-G,

G3 0

G2 0

O 0

0
A H A

G2

K2 ,42

6SL7 or 6SN7

K

C2

o
H

0
0
H

H

0

_ o 0
0 o

H
6J5

EF37A 6V6 SZ4G

Fig. 7.-Valve-pin details of the varicus valves
used in the Recorder.

P3

 SCREENING
',SOLDERED TO CAP

R.33

TO
CAP

VIEW INSIDE
TOP CAP OF I/6

P6

)c>
INPUT INPUT
2 I

PLAYBACK RECORD
SWITCH

+ C18

...
R2

R35

TO X
ON JACK

V4-41
MONITOR

JACK

HT+I LINE

LINE

OUTPUT
TO

AMPLIFIER

NOT
USED

HT+

0

To @
TAPE
DECK
MAINS
SWITCH

AC MAINS
INPUT

HOLDER FOR SIGNAL LAMPS
RED FOR RECORD

GREEN FOR PLAYBACK

TO7'0 611,40S N/.4 ERASE

red

blue

bide

green

NOTE.
POINTS MARKED

E" APE COMMON
EARTHING CONNECTIONS

TO CHASSIS

L.FC

TO
---.. MAINS

TRANSFORMER

CHASSIS
OP EARTH

LINE

C33

o

Fig. 8.-Detailed illustration of the wiring of the chassis. See text regarding the connections made to the various tags marked " E."

ddi
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Section of strip

Strip shaped at
bows and sterns

MAKING SMALI BOATS
11111111101PP-

Strip file -nicked
for each boat

Method of ink lining
covers and tabs

Headless pins ter® Mounting on
boar deck

Fig. 1.-Boots for model liners.

ONE of the more tricky (and in some
cases, tedious) jobs in ship modelling
is the making of the small boats which

every ship carries for one purpose or
another. But really good boats are as impor-
tant to the appearance of a model as any
other part, and the following notes may be
helpful.

The long rows of lifeboats on a minia-
ture liner (there may be as many as sixty)
can be easily, quickly, and really well repre-
sented in the following way. Prepare a
stick of wood the width and depth of the
boats, its length being that of the whole
line. With a small plane, round the bottom
edges of the strip, and form the top surface
to a flat V, as in Fig a. Next, mark off
the length of each boat and, with a three -
cornered file, cut nicks on each side at the
marks, going nearly, but not quite through
the strip at each point. Then, with sand-
paper, shape the file -cuts into smoothly -
rounded contours (do this delicately, because
the nicked strip is now rather weak) so that
there are no flats or angles anywhere.

Now paint the strip with at least three
coats of white and, when dry, draw with a
fine pen and Indian ink, the outline of the
canvas covers with their securing tabs, pre-
serving the sheerline of the gunwale, and
showing the top strake as solid black between
the tabs.

To mount the boats on the model insert
three beheaded pins point upwards in the
boat deck, and gently press the line of boats
down on the pinpoints, fitting dummy davits
of wire when the strip is in position. The
sketches should make the job quite clear, and
the result is extremely convincing.

Interior Detail
For larger models, where the desired boat

may be two or three inches long, with proper
interior detail, the following method is most
effective ; the essential tool is a fretsaw or
machine with a tilting cutting table.

Take two pieces of wood, the length and
breadth and, respectively, one-third and two-
thirds the full depth of the boat (measured at
the ends) and, on the thicker piece, draw first
the plan of the boat, and another line t/t6in.
inside and parallel to it. Setting the cut-
ting table on a slight bevel, cut out the
middle of -the piece along this inner' line, so
that the sides are left thicker at the bottom
than at the top (Fig. 2). Keep this cut-out
piece for a moment.

Now sandpaper the inside of the cut dead

A Novel Method of Making Miniature Lifeboats for
Model Liners

smooth, and glue this piece to the other, or
bottom, section. Place it under pressure in
a vice, and leave till absolutely set.

Next, lay the whole thing on its side, and
cut, first the sheerline, and then, With it
flat, the plan, going as close to the inner
edge as you can.

Temporarily replace the cut-out piece you
have saved (without it the now thin sides
would break-up) and, with plane and gouge,
shape the outside of the boat in the ordinary
way then smooth with sandpaper.

Next, the ribs, in stripwood or thin card,
can be cut and glued in place, keeping them
fairly closely -spaced, and when these are
dry, two stringers, or longitudinal strips, each
side, at gunwale and thwart level. Glue these
with Durofix or " balsa cement," as they have
to be held to the inner curve, and need to set
quickly. Then cut and fit the thwarts, or
seats, gluing them to the lower stringer
each side ; add knees, or brackets, of thin
wood, and finish off the gunwale with a
capping strip of card. You can get the
right curve for this by using the cut-out
piece as a pattern for the inner edge. Then,
on the outside, cut and glue stripwood to
represent stem and sternposts, and keel,
making sure they all fit the curvature
properly.

Painting
The now -finished boat can be painted or

varnished as desired, and a neatly -coiled

The two pieces

Cut to plan

By R. K. BATTSON

handled when rubbing down, as the end
grain will be rather weak.

Clinker -built Boats
All the foregoing applies to carvel-built

boats, i.e., where the planking is laid edge
to edge. If the plan you are using calls
for clinker -built boats, with the planks over-
lapping, this is quite easily represented by
proceeding as described, but before painting,
covering the outside with narrow, shaped
strips of stout cartridge paper. You will have
to get the shape of each strip by trial and
error (most of them look roughly like a
banana) but start, of course, from the bottom,
seeing that the first strip each side (called
the garboard strake) butts nicely against the
keel ; and when you have got one strip to
fit, use it as a pattern for cutting its opposite
number. If you work this way, laying on
one " plank " each side, you will keep the
lines of the " planking " level when viewed
from the ends. Stout cartridge paper is just
about the scale thickness for a small boat,
but keep the strips as narrow as possible,
both from the point of view of scale appear-
ance, and also because wide strips will not
lie to the curve of the bilges. Use Durofix,
which is colourless and clean -working, and
the paper will then take any desired finish.

Carry out all the processes carefully, taking
plenty of time (after all, modelmaking is fun,
and the longer you take, the longer the fun

Top sayer bevel -cut

Finished boat

G/ued up and sheer-
/ine cut

Capping

Thwart

Knee

Rib

Interior
detail

Fig. 2.-Various stages in the construction of fully -detailed boats.

painter of thin cord (first passed through a
little glue to make the coils stick) laid on
the bow thwart. Rowlocks should not be
in place, though the holes for them should
be indicated, and as many oars as are re-
quired shaped up and laid inside.

This method of boat -making gives a much
cleaner effect than any attempt at hollowing
from solid (or even the well-known method
of hollowing each half and gluing to a
central keelpiece) and is much less risky to
the hands, which can be severely gashed if,
as often happens, the gouge should slip ; it
is also much easier. It applies equally well
to either a double -ended boat or one with a
flat transom, though in the latter case, the
stern must be cut on a bevel, and delicately

Stringer

lasts), and you will end up with model boats
to be proud of.

just Published

WORKSHOP CALCULATIONS
TABLES AND FORMUL/E

Tenth Edition
by F. J. CAMM

A handbook dealing with methods of calculation.
solution to workshop problems, and the rules
and formulie necessary in various workshop pro-
cesses. It contains all the information a mechanic

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

GEORGE NEWNES LTD. (Book Dept.),
Tower House, Southampton Street, W.C.z
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CI OSEUP PHOTOGRAPHY
How Enlarged Photographs of Various Subjects Can be Taken
With Simple Apparatus By B. G. RAYER

CLOSE-UP photos may be taken with
any kind of camera, including the
simplest box type, and open up a

new field of interest. Coins, stamps, and
other small objects can be photographed
indoors, by natural or artificial light, while
during the summer, flowers, insects, and
many other subjects of interest will be found.
No permanent changes of any kind need be
made to the camera and the total cost, in
most cases, will be extremely low. In view
of this, it was thought that readers would be
interested in some examples of how such
photographs can be taken with simple and
inexpensive apparatus.

Clip -on Additional Lens
The usual type of camera with focusing

adjustment cannot be used with objects
nearer than about three feet. The simplest
way to get nearer objects into focus is to use
an additional lens, which may be clipped
in position in front of the existing lens.
Such an arrangement is that illustrated in
Fig. 1. Here a narrow strip of metal has
been cut out and bent into a ring which will
clip on to the front of the camera lens -
mount. A few small projections, turned
inwards, serve to prevent the additional lens
slipping out at the front. This arrange-
ment can be brought into use with the
minimum of trouble, and is readily removed
when ordinary photographs are to be taken.

Ranges from gin. to 3ft.
The extra lens may be of almost any

type, provided it is a positive (e.g.-magni-
fying) lens. The more powerful the lens
the nearer to the camera must the object
being photographed be. Photographic
dealers can supply such lenses in many
diameters, or old spectacle lenses or magni-
fying lenses of any kind can be used.
Assuming that the camera ordinarily focuses
from 3ft. to infinity, as is usual, a weak
lens would change this from about 2ft. to
3ft. With a more powerful lens, a range
of about ift. 3M. to 2ft. may be obtained,
while an even more powerful lens would
focus from about 9in. to aft. Sin. If a lens
of about the same diameter as the lens -
mount of the camera is obtained, fitting
will be easier. Larger lenses may be ground
down fairly easily with an emery wheel.
as optical glass is soft. (Only the edges
should be ground, of course.)

Determining Exact Focus
If some unknown lenses are to hand, or

have been obtained, it will be necessary to
see at exactly what distance the objects to

Viewfinder

Meta/ strip/

Close-up
lens

'Front
of camera

Bent to
diameter
of lens

Fig. push -on holder for close-up len,-
made from metal strip.

be photographed must be. This can easily
' be done by removing the film from the
camera and inserting in its place a strip of
thin paper. With the usual camera taking
120 films, this strip will need to be about
tin. wide. The length is immaterial. The
extra lens is then placed in position and
the camera shutter set open as for a
" Time " exposure. Objects may then
be viewed on the paper, and the distance
for sharp focus measured. A certain
amount of focusing can also be done with
the usual adjustment on the camera, but
the distances marked here will not now

I

apply. Having determined the correct dis-
tance from camera to object with the
lens or lenses to be used, this can be
measured off, when photographing, and the
test would not need to be carried out again.

With reflex cameras, or cameras with a
back focusing screen, the effect of the extra
lens will be immediately seen. But with
a roll -film camera with no such arrangement,
the foregoing test will be necessary. Ground
glass, or a "fixed" plate, can be used in-
stead of the paper.

With Box Cameras
This simple type of camera usually has

no lens -mount to which a ring may be
clipped, and no focusing arrangement (except
in the better -class models). A simple
method of securing the close-up lens in
position is shown in Fig. 2. Three pieces

Cardboard Diameter of
Close -42 lens

Pieces
glued

together

Same sae as
front of camera

Fry. 2.-A simple fitment for box cameras
shaped from cardboard.

(Above) Minute blooms
of the elder -flower.
(Actual photo roughly
too times natural size.)

(Left) Common house-
fly that had impaled
itself on cactus spine.
(Actual photo roughly
loo times natural size.)

of card are cut to the size of the front of
the camera. One piece has a hole which
will accommodate the lens ; the other pieces
have a somewhat smaller hole. A " sand-
wich" is formed, with the lens held between
the pieces, and this can he held in front of
the camera by passing elastic bands corn-
pletly round the camera and assembly.

The distance at which objects should be
is determined as already explained, and this
simple method has been used with perfect
success.

With Increased Extension
Another method of photographing close-up

objects is to increase the distance between
the camera lens and film, no extra lens
being used. This cannot be done with
some types of camera; with others the lens
may be unscrewed and an extension tube
used, as shown in Fig. 3. For ordinary
close-up shots this tube only needs to be
very short-a tube about an inch long will
enable objects up to within ift. or so to be
photographed. (The exact result of adding
such a tube will depend upon the focal
length of the lens.) The distance may be
determined as already explained, or, with
the type of camera shown, the object itself
will be seen on the reflex screen, so that
the result of adding the tube is immediately
apparent.

Using Cardboard Tube
Such tubes can be made without much

difficulty, and are also stocked in 'various
sizes by some dealers. A stout cardboard
tube can be used, provided it is reasonably
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Reflex camera

focusing hood

Extension
tube

Focusing
ring

Original lens
(strewed into tube)

Fig. 3.-Using extension tubes for close-up
shots.

well -made so that the lens is kept parallel
to the front of the camera.

A close-up lens may be added in addition
to the tube, thereby bringing the distarhie
down to a few inches. When this is done,
the photograph can be larger than natural
size. The longer the tube, and the more
powerful the additional lens, the larger will
the image on the film become.

Exposure to Use
When using a close-up lens alone no

increase in exposure is necessary. During
bright summer weather, shots out-of-doors
would require about 'Rooth second at FS
aperture, with a 3o° Sch. film. (" Selo -
chrome " films are of such a speed.) This
would need to be doubled during somewhat
overcast weather, and doubled again (e.g.,
1/25th second) during dull weather.

When using extension tubes some increase
in exposure is necessary. Roughly a times
the normal exposure can be used for tubes
about in. to ";in. long, with double the
exposure for tubes t4in. to zin. long. Here,
the exact figure depends upon the focal
length of the lens, but is not critical. If .

desired, the user may work it out by
measuring the length of the tube and noting
what proportion this is to the distance

Back sheet

Reflector avec t

Electric
lamp

Fig. 4.-A useful lighting arrangement when
taking photographs indoors.

between lens and film with the former in as
usual position.

Indoor Photography
Indoor photographs by artificial light are

particularly suitable during the darker
evertings, and the arrangement shown in
Fig. 4 is both siniple and satisfactory. The
back sheet may be cloth or paper. A dark

sheet is best if the object is light; with a
dark object a light background will throw
it into relief. White paper can be used f_ -n -
the reflector; its purpose is to lighten the
shadows on the side away from the lamp.
Assuming that a too watt lamp is used, in
a holder with reflector, then 1/5th second
exposure at F8 would be correct, for normal
subjects, with the lamp ift. from the subject
and using 3o' Sch. panchromatic film. For
orthochromatic films the exposure should be
doubled. If the lamp only has an ordinary
type of shade the exposure should be doubled
again. The light should be allowed to fall
directly on the subject, but not upon the
lens of the camera.

Subjects
These are numerous, and some have been

suggested. Others include models of all
kinds, copies of illustrations, pictures, arid
so on. There are also many natural -history
subjects, and lighting and other conditions
can be adjusted exactly
according to the
photographer's needs
when the obects arc
photographed indoors.
As a guide, the
appended photo-
graphs serve to show
what is possible, and
to suggest subjects.

That of the fly was
taken by daylight, in-
doors, extension tube
and close-up lens
being used together to
obtain a large image.
T h e elder -flowers
were taken by artifi-
cial light, a close-up
lens being used. The
midget receiver was
taken by daylight, no
close-up lens being
used, but an extension

tube added as explained. There is
scarcely any limit to the degree of magni-
fication which may be obtained. It might
be added, in conclusion, that the purchase
of a camera for such photography may have
come to the reader's mind. If so, a second-
hand plate camera will be most suitable
(excluding the more expensive film cameras).

Using Plates
It will have a focusing screen, and such

cameras may be obtained very readily and
cheaply because the average person now pre-
fers to use film. Plates (4 plates-44in. x
34in.-are a useful size) can be purchased
easily, and have the advantage that even
one or two alone may be developed, whereas
the whole spool needs to be used, with roll
film, before the results can be seen. Storing
and indexing is also simplified.

Another advantage in using plates is that
they remain flat thus making printing so
much easier.

Miniature 2 -valve radio made by the writer shown in comparison with
a matchbox. (The original photograph showed the set approximately

full size.)

The New Liner " United States

The new 53,00o -ton U.S. liner " United States," the largest commercial vessel ever built in
America, arrived at Southampton recently after crossing the Atlantic in record time on her
maiden voyage. She completed the crossing from Ambrose Light to Bislibp Rock in 3 days 10
hours 40 minutes at an average speed of 35.59 knots-to hours 2 minutes faster than the "Queen

Marv's " record of 1938.
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THE reed unit is now mounted in a floating
frame and this consists of two side pieces
tzin. long, each let into the corner of a

block zlin. x I fin. x in. and firmly fixed
thereto by two screws. (The lower corner of
the block and attached side pieces must be
rounded off for about in., as in Fig. 8.) A
hole to accommodate a stout 'lin. screw
freely is drilled through the ends of the blocks
opposite the side pieces about half an inch
from the end and equidistant from the top
and bottom edges. These two blocks are
now joined by screwing on to the end faces
a piece of wood i8in. - On. x 1in., using
two r lin. screws at each end.

A in. hole is now drilled 'in. from the
top end of all four side pieces and the reed
frame hung in the outer frame by passing
a lin. rod r8lin. long through the four holes,
placing a small plain washer between each
pair of side pieces when doing so. more
than five or six 4 BA threads should be cut
on each end of the rod, and nuts are screwed
tightly thereon to secure it in position. The
object of having so few threads is to obviate
the necessity of having an additional lock nut
at each end.

Ik

ill

Fig. 9.-Showing the approximate position of
the shuttle race.

2k;

End
V/Ow

Elevation
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Plan
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AO GM anag
Constructional Details of an Inexpensive and

Efficient Weaving Machine for Home Use
By G. G. CRAWSHAW

(Continued from page 408, September issue)

Main Frame
We now come to the main frame of the

loom which consists of two side members
53in. : in. (or tin.). These pieces

are joined together by the front and back bars
of the loom and are also screwed to the
heddle mounting frame by means of four stout
screws each side, as previously mentioned.
The position of this frame is about t3 fin.
from the front of the loom and about gin.
from the back. The front and back bars are
t9/in. I lin. >: 2in. and are mounted on a
tin. block by means of a 21in. screw driven
through both into the edge of the frame, the
object being to raise the top edge of the bars
!in. above the level of the frame. The

screws must be very stout and well driven
home. The bars are located zin. from the
ends of the loom, and the top edges should
be rounded off and well smoothed down with
fine sandpaper.

The holes for the rollers are cut centrally
in the side pieces, the centres thereof being

(Right) Showing the
construction and
placing of the reed
mounting. The reed
is in the fully for-

ward position.

(Below) Fig. to.-
Elevations and plan
views of the shuttle

rests.

View from beneath

Ent
view

I lin. from the ends. The rollers have been
made from old blind rollers and are quite
satisfactory. The plain disc at one end was
retained, as it forms a good stop to prevent
the roller from sliding out of its position,
otherwise a disc of larger diameter than the
roller must be screwed or glued on. The
other end of the roller requires squaring off
carefully to make it a good fit in the socket
of the ratchet wheel which has to be screwed
on to it. The rollers used are in. in diameter
and the length between the inner face of the
retaining disc and the ratchet wheel allows a
clearance of -'gin. for free turning, and,
similarly, the bearing holes must have a slight
clearance for the same reason.

A dowel rod t7in. sin. should have a
bin. hole drilled through it tin. from each
end and a matching pair of holes also drilled
through the roller which should allow the rod

placed when tied thereto by
means of cords through the holes. Both
rollers are treated similarly.
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\ A Ain. hole sin. deep should be drilled
vertically in the top edge of each main frame
side member 3lin. in front of the edge of the
heddle frame box. Two 91in. x Ain. steel
rods should have a length of 2lin. bent at right
angles at one end and /in. at the other end.
Push the longer end into the sin. hole drilled
to receive it and drill a din. x Ain. hole to
receive the other end in the front bar in the
place now indicated by its position. Drive in
firmly, seeing that the rod is reasonably level,
the purpose being to provide a rail to hold the
trailing weft out of the way of the lower end
of the reed and its form of shuttle race.

The loom should now be stood on end,
front uppermost, and the reed assembly
laid in position with the lower ends of the
dents about in. below the level of the heald
eyes, as previously mentioned. Make sure
that the assembly is laid truly in position, then
carefully mark the position of the bearing
screw holes against the inside of the frame
and make gimlet holes for the screws, which
should be driven in firmly enough to keep each
side of the mounting from rubbing on the
inside of the loom frame, but not so tightly as
to make it in the least stiff to swing backwards
and forwards.

Shuttle Race
For this type of loom, two unusual, but

invaluable accessories make their appearance ;
namely, a miniature shelf fixed on the front of
the reed mounting to serve as a form of
shuttle race ; and a pair of detachable brackets,
to be used as shuttle rests, and from which the
shuttle may be slid directly across the loom
as required, thus obviating the necessity of
laying it down and picking it up again and
manoeuvring it into the correct position
every time it is used-and that means every
thread !

The " shuttle race " (Fig. 9) is made of two
rnin. lengths of lath mounted side by side,
thus forming a single piece rifin. x 2in. They
are affixed to a block of wood at each end
sin. x sin. x 'lin. by means of a number
of panel pins driven in near the edges of the

Details of a shuttle body, and

blocks, thus leaving the centre clear for a
hole to be drilled to take a fine 12in. screw.
A good piece of wood should be used for these
blocks or they may split easily. They should
not be fitted until a few threads have been
passed between the rollers, via the heddle eyes
and through the reed, and then pulled fairly
tight. With all the heddles in the lowest
position, the race must just clear the threads
when the reed is moved to its highest working
position, which is about Sin. in front of the
heddles. When fixing with fine 'lin. screws,
take care not to split the reed mounting. Care-
fully make suitable holes for the screws in
older to minimise this risk.

The brackets, or shuttle rests, Fig. so, are
made from a piece of wood s2in. x 2lin. x tin.
along each edge of which a similar length of
lath has been fixed with panel pins, thus
forming a kind of shallow trough. Under-
neath one end of this is screwed a piece of
wood flush with the end and at right angles
to it, 2lin. x Sin. x AM., to form a mounting
bracket, from which is cut a gap sin. x
see Fig. so. From end to end and situated

exactly in the middle of the
gap a Ain. clearance hole is
drilled for a Ain. rod 3/in.
long which has a hook
turned at one end and the
other threaded 4 BA for
about sin. A screw -eye is
screwed into each side of the
loom so that when the top of
the bracket is level with the
top edge of the shuttle
race, and the inner face of
the back rim just level with
the front face of the reed
mounting, the hook on the
bracket may be engaged
with the eye. Tf a 4 BA
milled knob (such as those
found on bell batteries with
screw terminals) is used on
the rod, it can be screwed up
tight, which will pull the
bracket firmly up to its
position.

(Left) Side view showing
heddle lever construction and
mounting-one up and one
down. (The hook on reed
mounting is to hold weft
threads which are not in
use out of the way when

using several shuttles.

(Right) Fig. x2.-Front and
side view of the bobbin

winder.

iir

a view of a finished shuttle.

Shuttles
A number of shuttles will be required, as it

is upon these the weft thread is wound to
enable a reasonable quantity of it to be passed
expeditiously through the warp shed (the
upper and lower layers of thread formed by
lifting one or more heddles). A primitive
form of shuttle can be made by cutting a
U-shaped slot in each end of a warp stick.
The thread is wound round the stick from
end to end. The whole is then passed through
the shed and the thread unwound as required.
This is very cumbersome, but it is as well to
have a few available as spares. The bobbin
type of shuttle is far more convenient and
about five times quicker to use ; it is easy to
make and well worth the slight extra trouble.
At least two should be made, but each colour
in any design needs its own shuttle. It has

Fig. us. - Showing
the construction of a
shuttle, and details
of the spring -loaded

socket.
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Fig. 13.-Single and double warping
posts and clamp.

been found that these shuttles can be made for
about 5d. each as against los. each, plus
postage if they are purchased ready made.

A bobbin shuttle (Fig. i i) consists of a piece
of wood, preferably a hard wood, t2in. x tin.
x iHin. with pointed ends and has a slot in it,
practically from end to end, about 8lin. ;< tin.
Down the centre of this slot is a kin. steel
spindle resting in sockets at each end, one
of which has a spring -loaded pin in it to
enable the spindle to be removed and replaced
when required. The thread is wound on to a
paper tube about 4in. long (on a bobbin
winder). This bobbin of thread is then
placed on the spindle in the shuttle and the
end of the thread passed through a 4in. slot
in the side of the shuttle. In practice it is
much easier to assemble the shuttle from two
separate end pieces and two separate side
pieces, these being 'lin x I -tin. x tin. and
to1in. x tin. x Ain., respectively. Cut two
rebates opposite each other at the end and on
the narrower sides of each end piece is in.
deep by tin. Into these the side pieces are
screwed with four small screws at each end,
the heads being carefully countersunk below
the surface of the wood. Before any assembling
is done the sockets for the spindle must be
made. Each one can be made from any nut
which will comfortably allow the *in. spindle
to slide through it. For one end drill a hole
slightly smaller than the external diameter and
only just the same depth as the nut, which
may now be either hammered in level with the
surface of the wood or squeezed in with a
vice. At the other end a similar hole is drilled,
but this time it is continued about half an inch
deeper than the length of the nut.

The hole is now extended another in.
with a smaller drill which should just allow
the free insertion of the shank of a rivet
described below. It will be seen that if a
rivet about lin. long with a head larger than
the hole in the nut, but just smaller than the
upper part of the hole in the wood is placed
therein with a lin. spring under the head,
a spring -loaded base to the socket is formed.
The spring is made from 21 S.W.G. piano
wire. In one of the side pieces of the shuttle
a centrally placed slot 4in. long by *in. wide
is cut. The four pieces are now assembled
and a -gin. steel rod of not less than 8lin. is
cut for the spindle. It is best to cut this
definitely oversize, finding out by experiment
how far the spring -loaded pin can be pushed
down, and cutting the rod just short enough
to allow easy insertion of the other end in
the plain socket. If the latter is, by chance,
too deep and the rod goes slack when in
position hammer a very small nail or boot

brad into it until it leaves the
hole just the right depth. The
ends of the shuttle should now
be sawn, planed and then sand-
papered to a curved, pointed
finish and the whole rubbed
down with fine sandpaper
until all surfaces are quite
smooth, and then polished.
It was found that a good finish
was obtained by heating the
wood in sections and brushing
in dark tan boot polish. A
good polish on the shuttles is
essential or they will not slide
freely when in use, and it may
be necessary to repolish them
occasionally. (The shuttle di-
mensions given are suitable
for a isin. loom, but for a
32in. loom they should be
about 13in. x lin. 'lin. in
view of the larger amount of
thread used.) About in. of
one end of the spindle should
be threaded 4 BA and another
of the bell battery terminals
screwed tightly thereon-to en-
able it to be removed easily-

after which the threads below the terminal
should, for convenience, be filed smooth. If
a 4 BA nut has to be used instead of the
wider terminal top a washer should be
placed between it and the bobbin to pre-
vent the end of the latter from being damaged
by the sharp edges of the nut.

Bobbin Winder
A bobbin winder is essential as it is quite

impossible to wind the bobbins of thread by
hand. If one is purchased ready made, it
will cost about £2. However, a most service-
able one has been made for a few pence-
the cost of a kin. steel rod about 8in. long-
the rest being scrap material. A boot polish

to hold it out and directly over the larger
driving " pulley "-or polish tin. The driv-
ing band is the rubber ring from a 21b.
preserving jar, and the rod and pulley are
kept in position by a piece of bent rod screwed
to the top of the mounting at one end and
bearing lightly on the centre of the pulley
at the other end. Two little subsidiary
jockey pulleys were cut from pin. lengths of
cane and mounted by means of I kin. screws
so as to rest against the driving band, keeping'
it in position. Owing to the overhang of
the small pulley, it was thought advisable'
to mount a gin. thick piece of brass on the
mounting and to drill right through that
and the wood to form a bearing for the rod.
A 21in. piece of paper sin. wide at the base
and tapering to a point is gummed and
wound tightly on to the rod, so as to form
a slightly tapering shaft from which the
bobbin may easily be removed. This winder
is now screwed fairly firmly to the front end
of the left hand side of the loom, and a lin.
from the top edge by means of a 2in. screw
which passes through the base of the bobbin
mounting tin. from the end. In the bottom
left hand corner of the mounting (viewed
from the back) and on the same side. as the
loom a round -headed yin. screw is driven in
-Ain. from the corner and is left projecting
to form a stop. It will be found that the
winder may be turned upright for use, where
it will be held by the stop, or turned down
against the left hand side of the loom out
of the way when not required.

To wind a bobbin, a piece of paper about
4in.:; 4in., with rounded corners, is wound
on the rod to form a tube on which the
thread is wound from end to end until a
roll the required thickness to fit a shuttle
has been completed. It will be found that
this slips off the rod quite easily. Do not
attempt to wind too many threads at the ends
of the bobbin, or they will slip off and cause
a lot of trouble all round.

Warping posts, which can be used on a table, shown correctly mounted on a suitable board.

tin 2lin. in diameter and in. thick has a
hole bored exactly through the middle of
both the lid and base which must just fit a
I lin. screw which fixes it 21in. from the
lower end of a piece of wood approximately
6in. x ilin. x 3in., washers being placed be-
tween it and the wood to enable it to turn
freely. At a distance of 21in. up from this
fixing screw a kin. hole is drilled to take the
rod, in. of which was threaded-any thread.
A ?4in. diameter < gin. hardwood pulley was
turned with substantial flanges and a flat
based groove 7 32in. wide and with a central
hole slightly less than in. diameter (Fig. 12).

This pulley was then screwed straight on
to the threaded end of the rod which was
then passed through the hole in the top of
the wood mounting, washers, etc., amounting
to at least in. being placed under the pulley

Warping Posts
Another item of equipment is a set of

warping posts which may be fixed on to a
table by means of simple screw clamps. For
warps longer than about double the width
of the table available, an extra post, or posts,
should be provided, or the set of three may
be mounted on a board which is at least half
the length of the proposed warp.

These posts are expensive to buy, but
merely consist of two pairs of in. or lin.
6in. dowel rod mounted in two blocks of
wood and a similar single one so mounted,
plus the relative number of screw clamps
to hold them to the table, etc. The illus-
trations (Fig. 13) make the construction
quite clear.

(To be concluded)
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A FLOOR POLISHER

General view of the floor polisher.

THIS device is a machine for applying
polish and doing all the work of polish-
ing floors, apart from the final shine,

which can best be done by a dry mop. The
machine consists of two rubber-tyred wheels
fixed on an axle to which are also fixed two
vee-pulleys, four blades arranged at right -

This Design, Submitted by Mr. W. E. Davies,
Won First Prize in Section 2 of Our Recent

£200 Free-for-all Competition

ing axle and tray -raising de-
vice. Centrally mounted on
the radial arms, which are
secured to the axle by weld-
ing, are the four polish
blades. Screwed into the
inside faces of the two
driving wheels are four short,
steel pins which engage with
two twelve -toothed sprocket
wheels to each of which is
connected a spindle with a
Sin. B.S.F. thread, which
screws into Sin. B.S.F. in-
ternally threaded sleeves,
fixed to the ends of the polish
tray. The polish tray frame
is steadied at each corner by
adjustable stays, as shown in

Figs t and 2.

Wheels and Axles
The wheels and axles could, if necessary,

be made up from old pram wheels keyed to
the axle. The vee-pulleys, belts, ratchet
gears and bearings are best purchased. Polish

Driving pulley

Steel pins
/2 toothed

sprocket

Securing
klB.SF L.H
threaded spindle

Polish blade

Polish tray

1/1 BSI- internal threaded 1/4$ BSf RH
sleeve threaded spindle

Sheet meta/
cover

Driven
pulley

/14.

are best turned from bar to suit the bearings
used.

For the framework any weldable tube of
light gauge, such as old cycle frames, could
be used with care ; the centre -piece should
be of a size to suit the handle available.

Operation
With the polish tray supplied with polish

and the tray set to the correct level, hold
the handle and push away as in sweeping.
The yee-helt will drive the rotary brush at
the ratio of 4: 1, and the polish blades in
rotating dip into the polish and apply it to
the rotating brush, which, due to the differ-
ence in speed ratio, takes on the polish over
a wide area, and brushes it into the floor.

Driving Pins
The pins on the driving wheels move one

tooth of the ratchet wheel as each blade
passes over the polish tray. On the return
stroke the ratchet " free wheels " so that the

Tubular
Welded frame

Drivingpulpy

7N- Wood block -7Brush
ra°d/jfilttig)

Figs. r and 2.

angles, a polish tray suspended from the bear-
ing housings by adjustable stays, and pro-
vided with screwed sleeves and spindles
operated by ratchet wheels, actuated by pins
driven into the sides of the driving wheels, so
that each quarter of a revolution of the
driving axle slightly raises the level of the
polish tray. The tubular metal framework
to which are welded the bearing housings,
extends across the machine at the top, and
in the centre is a socket for a broom handle.
The supports extend to the rear and carry
the rotary brush and its bearings, as shown
in Fig. 2.

Construction
Most of the constructional details are

explained by the illustrations, Figs. t and 2,
except, perhaps, the arrangement of the driv-

edia

Steel pins

1
Rubber-ryred

wheel

Adjus a e Polish traystay

Part sectional front and side views of the completed floor polisher.

blades, supporting arms and adjustable stays
can be made from Sin. m/s strip, and the
cover from 22 s.w.g. sheet. Bearing housings

level of the polish tray will not be altered.
When required for buffing the polish tray
may be removed.

NOW READY!
The Entirety New 12th Edition of the Famous Stcndard Work

THE PRACTICAL WIRELESS ENCYCLOPEDIA
By F. J. CAMM

Considerably enlarged, amplified and All the facts, figures, and constructional
entirely re -written and re -illustrated. Corn- data of Radio and Television-Definitions,
plete Television Section, with theoretical Terms, Units-Principles, Circuits. etc.
and constructional data. Over 300,000 copies sold!

Price 21/- or 21/11 by post from :
GEORGE NEWNES LTD., Tower House, Southampton Street, Strand, W.C.2
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Lead Glazing
With Particular Reference to Stained Glass Windows

DESPITE the broad scope implied by
the title of this article it is not the
whole of the operations and processes

of leading up glass with which it is proposed
to deal, but only one or two unusual features
which are occasionally met with and these,
more particularly, in connection with stained
and painted windows.

As all glaziers know, the stained glass
artist and designer often calls for glasses of
greatly varying thicknesses, which are used
solely to obtain certain effects, in either
texture or colour, or a combination of the
two, and the discriminating artist will always,
himself, select each individual piece of glass.
It is then the glazier's job to cut it and,
after it is painted and fired; 'to lead it up.

Now certain fastidious artists not only
are lovers of Norman slab glass but they like
to double -plate certain portions of their win-
dows and even to double -plate with Norman
slab. The beauty of a window so treated.
is enhanced to an infinite degree and well re-
pays the designer for the extra work which
it entails for his glazier.

This use of Norman slab and double -
plating sets up mechanical difficulties, if
ordinary milled leads  are used for glazing,
because of the great differences in thicknesses
of adjoining glasses, the thick and the thin
both have to go on opposite sides of the
heart, into the same lead, and the heart of
that lead must obviously be deep enough to
take the maximum thickness of the thicker
glass ; but since that maximum extends often
for a short distance only, due to -the fact that
a slab varies in thickness between tin. and
fin., the usual method of dealing with the
difference is to divide the heart of the lead
where it is required to be spread, as shown
in the cross section in Fig. I. If, where
I have put " antique," there should happen
to come a cross lead at right angles to the
divided one-which cross lead I have drawn
and marked: " C.L."-then some special
means would have to be contrived for solder-
ing up that cross lead to the upper half of
the divided lead. Many glaziers would, I
suppose, lift the antique glass and slide the
cross lead in to the divided heart and then
depend upon getting such a blob of solder
in as will connect up the cross lead to the
upper part of the divided lead, but at best
it is a poor and clumsy job.

Another orthodox method of dealing with
great differences in glass thicknesses is by
using a lead which is deep enough in the
heart to embrace the thicker glass, without

Fig. 4.-Forming special deep leads.

By E. W. TWINING

any dividing of the heart, but this also is
crude and a mere makeshift and it leaves the
thinner glass with nothing to support it but
a deep filling of soft cement, as is the case in
Fig. t.

A New Method
In Fig. 2 is drawn a cross section of a

junction between glasses which I think the

Fig. r.-One orthodox method : divided heart.

\\"Norman
slab

Solder

Antique or
muttled sheer

Fig. 2.-Leading up thick and thin glass.

Solder No
r--

s,rambe,

Lkz,
/ Antique Antique or ;-

A .1 muffled sheer ir

Fig. 3.-Method of double plating.

skilled glazier will admit is far neater and
mechanically more efficient than any of the
recognised methods. I, myself, first used it
over 20 years ago. It is capable of accom-
modating itself to any thickness and all the
variations in thickness, including the undu-,
lations in slab glass. The leaf which is
shown turned over on to the slab can not
only follow the undulations but the whole
lead can be bent to follow the shapes of the
glasses in accordance with the cut line, just
as does the milled lead.

Fig. 3 shows the application of the same
principle to double plating. Here is shown
a little item which I consider is very neces-
sary in plating, i.e., a line of something soft
between the glasses to serve the double pur-
pose of acting as a cushion and to prevent
the possibility of cement being forced into
the inter -glass space. The cushion which I
have generally used is a piece of ordinary
cotton string which is first impregnated with
cement paint and then allowed to partially
dry before being placed on the first, or lower,

glass, sufficiently far into the angle to be
hidden by the leaves of the lead.

It will be understood that the fillet
marked " solder " in Figs. 2 and 3 is added
after leading up is completed, when the
whole light or panel is being soldered.

Making Special Leads
The special leads shown are, as I have in-

dicated, not milled but fabricated from two
straight strips of ordinary sheet lead having
a thickness of a little less than 1/16in.
These are cleaned bright with, say, a
scratch brush and clamped with a strip of
paper between them, between two pieces of
wood, the edges of which are planed straight,
as shown on the left of Fig. 4. The 3/16in.
leaves are then turned sharply over on to
the wood and a good half -round line of sol-
der run along, as on the right of Fig. 4.
The object of the paper is to prevent the
solder from flowing down too far between
the strips, so the paper should, -therefore,
come to 5/16in. or iin. below the upper
edges of the leads before bending over. After
soldering the paper is pulled out.

When leading up, the bead of solder
shown in Fig. 4 is laid downward on the cut -
line. If this lead were used for slab glass,
or double plating on both sides of its heart,
the two strips of sheet lead would have to be
of equal width. Where they are shown un-
equal, in Fig. 4, they are intended for un-
equal

d
thicknesses of glass, as in Figs.

2

Joints in Panels at Make -offs
Different glaziers use differing methods of

finishing at the make -off at the tops and
bottoms of panels and of the way in which
an upper panel fits over a lower one at a
saddle bar. A very common one is shown,
together with a tie wire, in Fig. 5, where
both of the leaves of the lower lead are
folded flat, down on the heart. This is
very good mechanically, it certainly stiffens
the edge of the lower panel, but such stif-
fening is quite unnecessary because the tie
wires and saddle bar will take care of rigidity.
There is this objection to folding over the
leaves: it increases the total depth of the
whole joint-if fin. leads are being used at
make-off-to as much as i/t6in. at least ;
an amount which is greatly in excess of the
diameter of the saddle bar. If ,in. bars are
used to cross the light where there are no
make -offs then these wider bands of dark, at
the make -off, will disfigure the window, for
they will definitely show where the joints
come.

In my opinion it is much better to cut

Fig. 5.-An orthodox make -off joint and vire
tie.



22 NEWNES PRACTICAL MECHANICS October, 1952

away the leaves from the lower lead and
let the upper one saddle over it as drawn in
Fig. 6. By this means the total depth of
the joint is only 1/32in. in excess of the
saddle bar diameter, and this can be
reduced by using the main portion of a
7/16in. lead on the lower panel instead of
lin.
Tie Wires

The tie sketched in Fig. 5, notwithstand-
ing all its faults, to say nothing of its
failings, has been used from the earliest ages
of stained glass work and is still used with
conservative persistency. Its failings are :
that being a single wire, and straight when
soldered to the lead, it, after a time, breaks
away from the solder and this breaking, or
tearing, is often commenced when the wire is
first bent around the saddle bar. Then,
again, the twisting together of the two ends
puts torsional stresses in the wire, at the
commencement of the twist, which weakens
it, very considerably.

Fig. 6.-Proposed new make -off joint and tie wire.

I have examined windows, which had been
installed perhaps fifty years and over, in
which one half of the wires were either

broken at the twist or, more freq-
uently, torn away from the solder
on the lead.

A far more reliable kind of tie
is that shown in Fig. 6, where the
wire is doubled into the form of
a hairpin; this is soldered by both
legs of the pin to the lead, after
bending to the curve of the saddle
bar, not put on straight and then
bent. When the window is being
fixed, the two free ends of wire are
laid up over the bar, the loop
brought down over them and then
the ends are pulled through, bent
sharply and tucked down on to. the
bar ; any excess can be cut off. As
a tie it is much neater than the
old form, there is no torsional stress
in the copper and there are two

wires in the solder instead of only one.
These features make it at least so per cent.
stronger.

Hammered Metalwork
Making Small Plates and Trays

IT should be emphasised that the pro-
duction of a true flat surface is possibly
the most difficult of all hammered metal-

work techniques, so that the making of a
plate or small tray is no light task, and its
successful accomplishment may be regarded
with some pride. by the amateur coppersmith !

The plate or 'small tray is sunk on the

kk

Sinking plate
on block edge

Disc with
guide rings

Fig t.-Shaping the blank.

Fig. 3.-Edge treatments.

edge of a hardwood block held in the vice
(Fig. t). Two concentric circles as far apart
as the required depth of the plate may be
scribed lightly on the disc of metal so as
to guide the fall of the hammer. Two
large nails set in the block on which the
sinking is done will provide a handy means
of locating the disc accurately so as to keep
the width of the rim as even as possible.

With the disc held firmly in position on
the block, the ball end of the hammer is
used to beat down the metal. The small
depressions resulting from each blow should
overlap slightly, the disc being rotated a
little at each stroke.

After each round of " sinking " it will be
found that the rim and bottom of the plate
are buckled, and these must be trued -up
before making the plate any deeper. Place it
right way up on a flat surface, and tap
over the bottom with a flat mallet. With the
plate upside down, correct the rim similarly.
Anneal the work as required, i.e., as soon
as the metal becomes so hard that the
hammer has little effect on it.

Check that the inner edge of the rim
maintains a true circle, by spinning the divi-
ders from the centre point of the bottom
and noting that the radius is true all the
way round.

Planishing
When the required depth has been reached

the plate is planished as follows:-
The bottom is best done on a surface

of at least the same size (e.g., an iron sur-
face plate), but if great care is used a large
bottom stake will do (Fig. 2). With pencil -
rings to guide you, planish with a flat -face
hammer, starting lightly from the centre
and working outwards to the curve of the
side with increasing strength of blows.

The curve of the side can be planished
over a suitably -sized stake such as a poker -
knob, or ball -peen hammer.

To planish the sharp inner corner between
the rim and the side, hold the plate verti-
cally with this corner - on the edge of a
bottom -stake. Strike with a large ball -peen
hammer and slowly rotate the plate. When
the inside of the corner is planished, hold the
plate horizontally with the rim flat upon
the bottom -stake, and the inner -corner well
up to the stake edge. Planish the rim flat.
Make sure that the plate is truly round and
the corner set square.

To true the plate finally to size, scribe the

Fig. 4.-A wooden mould for small work.

By H. C. PIGGIN

required circumference from the centre point,
checking that both rim -corner and rim -edge
will be concentric. Cut and file the edge as
necessary.

The plate is now ready for any of the
countless decorative treatments of the flat
rim or edge which will suggest themselves,
and which may be carried out easily with
file and punches (Fig. 3).

it?

The curved side

The bottom

The corner

Fig. 2.-Planishing.

Making Small Plates
Small plates or trays up to about 3in.

internal diameter can be more easily made
as follows. Gouge out a block of hardwood
to the depth and size of the plate (Fig. 4).
See that the bottom of the recess is level
and smooth. Take a suitably sized piece of
annealed metal, place it over the block so
as to cover the recess, and carefully. hammer
it down. Anneal it as required and continue
to drive it down carefully until it fits the
wooden " mould." As with the " sinking "
of larger work, make sure that the rim
remains flat and does not buckle. Planish
and true the work in the order described for
larger work.

Such small plates are extremely quick to
produce. The mould can be so shaped as to
include small recesses radially across the rim,
as are quite often found on ash -trays.



October, 1952 NEWNES PRACTICAL MECHANICS 23

Making Concrete Paths
How to Prepare the Ground and the Concrete Mix

THE laying of a concrete path is not
a complicated business, but there are
certain conditions to be observed if

the path is to be durable. One sees so many
paths which in a comparatively short time
have cracked and crumbled that it is obvious
that these essential conditions are not always
complied with.

Siting the Path
First decide on the site of the path in

relation to the garden plot. The path will
be a permanent feature, and if wrongly
placed in the first instance it may be a
permanent nuisance. Sited directly down
the centre of the plot it may leave insufficient
room on either side for a well proportioned
lawn, as well as giving an impression of
undue regularity and formality. On the other
hand, in most cases the path is used by the
housewife when hanging washing on the
line, and if it is sited too far to the side the
clothes may blow on to the fence.

Paths should preferably lead directly to 
some feature which forms a strong focal
point. It may be a summer house, a pool,

Fig. 1-How the boards for
the formwork are arranged and
held in place with wooden pegs.

or a bird bath and feeding table, but in
any case the path should not merely trail
out indeterminately.

The lay of the land, too, should be studied.
On a gently falling site the path may be
laid to follow the slope of _the ground, but
if the fall is steep it will probably be better
to run level sections of the path, say, 55 or
2oft. long, breaking each section with a step.
This in itself will lend interest to the path
as a garden feature and will be well worth
the effort of excavating the soil where
necessary.

Preparation of the Ground
Having sited the path, define the site with

pegs and string or a garden line, and remove
the turf and any loose surface soil. On loose,
soft ground ram in stone, broken brick,
clinker, and so on, to form a solid base.
On firm, heavy ground this is generally not
necessary, and a sufficiently firm foundation
may be formed by rolling, or even beating
with the flat of a spade.

Formwork
The formwork for a straightforward con-

crete path is very simple. Boards are laid
along each side of the site of a width equal
to the thickness of the path. In the case

of paths of up to 3ft. wide on a solid founda-
tion, 2in. of thickness is ample. Wider paths
and those on loose, soft ground should be
3in, thick to avoid subsequent cracking, and
drives which have to withstand the weight
of cars should be at least 4in. thick.

The side boards are held in place by stout
pegs driven firmly into the ground on the
outside of the boards (see Fig. 5). Cross-
pieces are then fixed at about 5ft. intervals.
These can be of 4in. thickness, in which case
they are left in after the path is laid, or
they may be stouter boards which are
removed as laying proceeds. If the cross-
pieces are to remain, the laying of the
concrete is done continuously from bay to
bay, but if they are to be removed alternate
bays are laid ; the cross -pieces are removed
when the concrete has set and the inter-
mediate bays then filled. Cross joints, made
by either method, are necessary to prevent
risk of subsequent contraction cracks, Cr
warping of the slab due to expansion. To
economise in timber, loft. of the formwork
may be fixed at a time and moved on when
the first section is laid and set.

By W. P. MATTHEW

The Correct Concrete Mix
For work of this nature there are twc

alternative mixes. The first, known as the
" one -two -three " mix, consists of one part
cement, two parts sand and three parts
shingle. The other is of one part cement to
four parts of mixed ballast. Shingle is
usually easily obtained at builders' yards.
Mixed ballast should be graded from about

down ; that means that the largest
stones are not more than t4in, in diameter.
If a few larger stones are present they should
be removed when mixing for paths of ;in.
thickness or less.

Quantities
As a rough guide to the quantities required

it may be calculated that, for a path 9oft.
long and 3ft. wide and 2in. thick, you will
require 9 cwt. cement, t cu. yd. of sand and
51 cu. yd. of shingle, using the one-two-threz
mix. If using mixed ballast you would,
of course, need 24 yd. of ballast and 9 cwt.
of cement. These quantities are calculated
to the nearest cwt. of cement and the nearest
4 cu. yd. of aggregate, and are on the
generous side.

Mixing the Concrete
The concrete must he mixed on a clean

surface, and a swept area of paving or con-
crete is ideal. Measure the quantities accur-
ately, and an ordinary bucket is convenient
for this. For one bucket of cement, two of
sand and three of shingle you will need a
little over half a bucket of water to produce
a usable mix.

Spread the measured quantity of aggre-
gate in a flat heap. Aggregate, by the way,
means the coarse part of the mix-the sand
and shingle or the ballast. Now spread the
cement evenly over the heap. The whole is
then thoroughly mixed by being turned over

6' )4.c 3 0
Fig. 2.-Using a screed, and detail giving dimensions.

6
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with a shovel until the mass is of a uniform
colour, with no streaks of brown or grey.
At least three complete turnings will be
necessary.

Measure the correct quantity of water into
a watering can with a rose nozzle and
sprinkle it slowly over the heap, pausing
frequently to turn it over with the shovel.
Continue until you have a thoroughly mixed
plastic mass of uniform colour and consis-
tency. You can test for a good mix by
taking a handful of the concrete and squeez-
ing it. It should retain its shape under slight
hand pressure and the surface at the same
time should become moist without dripping.

Placing the Concrete
It is of the utmost importance that con-

crete should be placed as soon as possible
after mixing ; certainly no longer than half
an hour should elapse. If the ground is dry
111-2 surface should be sprinkled with water
just before the concrete is placed. If the sur-
face is waterlogged, place sheets of old
newspaper over the site before laying the
concrete.

Fill one bay at a time, working the con-
crete well into the side boards and then
d;stributing it with an ordinary garden rake.
At this stage let it be up to fin. above the
height of the formwork. Level it off with
a wooden screed, used first with a chopping

. motion and then with a backwards and
forwards sawing action. Notice that the
screed shown in Fig. 2, which is made out
of 4in. x tin. timber, has its lower edge
shaped to a slight curve. This curve should
be about lin. depth for a path 3ft. wide. It
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gives a camber to the surface of the path
which throws off the rain.

By the above method of screed finishing a
rippled, slightly roughened surface is
obtained, which is non -slip. If, however,
a smooth surface is desired it is obtained
by subsequent smoothing with a wooden
float. This need not be an elaborate affair,
and Fig. 3 shows one which may be made
in a few minutes out of waste wood. This
trowelling must not be overdone or fine hair

Fig. 3.-Details of a wooden float.

cracks will develop later. Further, a glassy
surface will be produced which will be posi-
tively dangerous in frost.

Shingle Surface
Another form of surface finish given to

a path made with shingle and which has
the appearance of a gravel path is obtained
if, about one hour after the concrete has
been laid, it is brushed with a hair broom
to remove surplus mortar. Some time later,
when it is found by experiment that the
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shingle is not easily dislodged, it is again
brushed with a stiff broom, leaving the
stones of the shingle slightly proud of the
surface.

It is very important to protect newly laid
concrete from the effect of fierce sunlight and
drying winds, and if these conditions obtain
during the first week or so after laying, the
surface should be protected with wet sacks,
strips of old carpet, etc.

Coloured Paths
The best -laid path of ordinary concrete

is apt to be rather dull, and it is well worth
while considering the effects which can be
obtained by the addition of colouring powders
to the cement. For this purpose ordinary dry
colours may be used, but those made specially
for the purpose are well worth the little extra
cost. They have a much greater staining
power and permanence of colour, and are
resistant to frost, heat and light. They are
used in the proportion of tolb. of powder to
each cwt. of cement, and they are thoroughly
mixed with the cement before it is added to
the aggregate.

These powders are made in about a dozen
colours, and are intermixable so that almost
any shade may be obtained. If more than
one colour is used, however, great care should
be taken in measuring so as to avoid differ-
ences in shades in a long path. This con-
sideration is not so important if the path is
laid in paving slabs.

In the next article it is proposed to deal
with the whole subject of the making and
use of in situ and pre -cast slabs for paths,
dry walling, steps, pergolas and other fea-
tures in the garden.

Items of Interest
An Ejectable Cockpit
AN entirely new protective system of

bailing out of very high-speed. aircraft
has been successfully developed and tested
by the Douglas Aircraft Company Inc., at
El Segundo, California. Whereas present
pilots have only the British -designed medium
altitude, medium -speed Martin -Baker ejector
seat to turn to for their chance of eventual
escape and descent to safety, the new Douglas
system features complete ejection of the
cockpit and certain fairings attached to it,
thus forming a streamlined capsule.

In future practice, when a pilot finds it
necessary to abandon his aircraft he ignites
a rocket charge and the entire cockpit is
thrown clear of the doomed airframe. Within
a few seconds three fins automatically unfold
at the tail end of the newly created capsule
to act as stabilisers ; simultaneously, a
small parachute billows out and slows down
the forward speed. When a safe speed is
reached (one that will not cause dangerous
stresses) a main parachute unfolds and 'the
capsule begins a gentle descent to the surface.

Because the capsule is highly presSurised
it becomes possible, for the first time, to bail
out at heights of over 5o,000ft. It is
dangerous with current equipment to bail out
at more than 3o,000ft.

For Water Landing
In the event of a water landing the capsule

will float, with the electrical storage
battery of the abandoned aircraft acting as
as ingenious keel. Survival equipment, as
stored on a Naval life raft, is stowed intern-
ally, while the motion of the waves pumps
fresh air into the sealed and insulated com-
partment. The capsule has already been
tested in the water by Douglas and the U.S.

Navy at Long Beach, California, and has
been dropped into rough seas from a crane
at a velocity of 25ft. per second to simulate
a parachute descent.

Many other convincing tests have been
concluded. In static trajectory observation
tests the capsule was propelled from a
stationary position into. a rope net. Final
tests .were conducted on the to,000ft. aero-
ballistic track at Naval Ordnance Test
Station, Inyokern, to ensure satisfactory
ejection at sea level speed of sound. To do
this the forward part of a fighter aeroplane
was fixed to the track and hurled down the
rails by rocket propulsion at about 760 m.p.h.
Half -way down the track an ejection charge
was fired and the capsule sped forwards and
upwards to function as intended.

It has been authoritatively stated that the
new system can be. applied advantageously
to all aircraft cockpits.  Too often these days
we hear of a pilot escaping from a crashing
jet aircraft, only to perish' in the cold winter
seas or to strike his plunging machine. At
last, it seems, we are to welcome a develop-
ment which makes it difficult for a pilot
to die.

New Inshore Minesweepers
HER MAJESTY'S Inshore Minesweeper

Number 5 was recently launched at
the shipyard of Messrs. Vosper Ltd., Ports-
mouth. The ceremony was performed by
Mrs. J. S. Purvis, wife of the Warship
Production Superintendent, Southern Area.

The Navy Estimates for the current year
show that 29 of this class of vessel were in
course of construction but not launched at
the end of March, 1952.

Of to6ft. 5in. in length with a beans of
2oft. 6in., these inshore minesweepers are
designed to operate in shallow waters, such

as rivers and estuaries. They are an en-
tirely new type of vessel and embody novel
features resulting from lessons learned dur-
ing the war and in the course of subse-
quent developments. In addition to mine-
sweeping equipment, each will mount one
small gun.

A Tiny Model Ship
THE accompanying illustration shows

what is said to be the " smallest actual
model sailing clipper in the world." It was
made by 'Mr. C. V. Thompson, of West
Kensington, London, W., and it sails excel-
lently, all sails and yards being movable.
The minute size of the model can be
gauged by comparison with the halfpenny
shown in the illustration.

The tiny scale model clipper is only 2 -11,1 in.
hang overall.
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Industrial Infra. red
These Rays are Now a Necessity for Quick Drying

INFRA-RED is a rather impressive name
for a very old thing. Call it radiant
heat and much of the " mystery " sur-

rounding it disappears. It is literally as old
as the sun and no doubt its first application
to industry was in the drying of the skins
which primitive man used for his clothing.
But so long as the sun remained the only
source of these rays the possibilities for the
extensive use of infra -red in industry were
limited. Heat generated by the impact of
waves of energy from the sun was 1 ery
difficult to concentrate and, especially in a
country like Britain, extremely capricious in
its availability.

It was, in fact, the need for much snore
rapid application of local heat that gave rise
to the use of infra -red in industry. With
the coming of mass prbduction and conveyor
belt methods of manufacture, it was essential
that heating processes, particularly in the
drying of paint, should be speeded up. The
pace of a whole chain of operations might
be determined by the rate at which certain
products could be dried. It was in-
convenient and wasteful for the drying
process to take hours or days. Even with the
use of convection ovens to speed drying,
such a process took far too long. Such is
the delicacy of modern mass production
methods that the time taken for the panels
to dry might determine whether a motor-
car was made at a profit or a loss.

For Drying Paint
Taking the example of paint, there are

three ways in which the heat required can
be transferred: conduction, convection and
radiation. Conduction is obviously imprac-
ticable in the majority of cases. Not even
the amateur would try to dry paint on metal
by applying a blow -torch to the metal.
Convection in which the heat is transferred
to a gas (generally air) which circulates
round the paint was for long almost the uni-
versal method. Its disadvantage is the time
required due to the losses of heat in the

By Professor A. M. LOW

transfer and the comparatively low limit of
temperature possible.

Radiation has the advantage that the
energy needed to produce heat is transferred
rapidly and with low losses, yet can be
strictly controlled. It is for this reason that
during recent years infra:red has been
increasingly used in many industries for all
processes where rapid drying is required. It
is equally suitable for drying paints on metal
objects and varnish on delicate electrical
components. It is also used where heat is
required to soften parts for bending or cut-
ting, as in the case of certain plastics. Infra-
red often enables the temperature required,
generally between 400 and 70o deg. F., but
with a higher possible maximum, to be
attained within a matter of minutes or even
seconds. Ten minutes may be considered a
long time for stoving, where before one to
five hours was short. In some cases the
time has been cut from several days to the
same number of hours.

Infra -red, of course, is that section of the
spectrum just below the visible red and the
actual radiations are invisible. It is, how-
ever, sometimes difficult to produce " com-
mercial " infra -red radiations without some
visible red. An efficient infra -red radiator
should give the maximum amount of radia-
tions between the comparatively narrow
limits of infra -red and the minimum radia-
tion of greater frequencies, exactly the
opposite effect required of the illuminating
lamp. Almost any " red-hot " substance
radiates infra -red, but the design of infra -red
for industrial purposes often calls for com-
plete control over the intensity of the radia-
tion, simplicity of construction, and ease of
maintenance. Many substances which emit
infra -red when heated are unsuitable because
of their short " life."

A very obvious source of infra -red is re-
fractory brick heated by gas jets-the ordin-
ary gas fire radiates a considerable amount

The feed end of .an ore -drying machine, manufactured by the Fraser and Chalmers
Engineering Works of the General Electric Company, Ltd.

of infra -red. It is only recently, however,
that completely satisfactory industrial units
have been evolved by British research to
meet the growing demand for infra -red in
factories. These have one striking advan-
tage over other systems. A small amount
of the heat produced is transferred to the
air in the oven and sets up convection cur-
rents. Now, while convection is a compara-
tively slow method of transferring heat it
has the advantage that it " gets round cor-
ners " and is not affected by the colour of
the material about which it circulates. In
an infra -red oven, therefore, the convection
currents compensate for " shadowing," the
" shading " of uneven surfaces, and for dif-
ference of absorption by different coloured
surfaces. The result is an even drying which
it is seldom possible to obtain when infra-
red alone is used.

A Simple Unit
The construction of the latest type of unit

is extremely simple. It consists essentially
of a metal panel which holds the refractory
brick and the gas jets, ten to each unit. It
is interesting to note that neat gas, with-

. out admixture of air, is used ; this permits
of better control. The back of the panel is
well insulated and the infra -red radiated
from the front. These units can be built up
in many different patterns according to the
article being handled. They can, for in-
stance, be built into circular ovens through
which such articles as fireplaces can be
carried by conveyor, the drying process
taking place in the very short time required
for the article to travel the length of the
oven. They can be built up into a cube -
shaped oven for dealing with batches of
articles, or again into a cupboard -like oven
on wheels for portability.

For ordinary purposes there are no par-
ticularly unpleasant gases, and the excellent
insulation means that an oven can be used
in a workshop without special ventilation or

.over -heating. Whatever the size and design
of oven required, the same type of unit is
used, only the supporting framework .being
altered. One very considerable advantage
of this system is that an existing drying plant
can be extended without interruption of its
use.

Various Processes
Amongst the processes carried out with

the aid of these infra -red units are not only
rapid drying of paints and lacquers, but also
the heating of Perspex for moulding, the.
softening of plastic materials for punch-
ing and extrusion, the dehydration of paper
pulp and similar materials, the rapid drying
of ceramic materials, drying printing ink and
curing sheet rubber. The variety of these
operations shows the flexibility of the system
as well as the many applications of infra -red
in modern industry.

Infra -red is also being used in industry
for warming the workers as well as the
articles they make. By mounting heaters
about t2ft. apart at about 8ft. from the floor
it is possible to cover an area of too sq. ft.
with radiant heat, the warmth of which is
quite independent of the movement of the
air between. Apart from the feeling of com-
fort given by direct infra -red heating, .he
advantages are the directional effect, the
rapidity with which warmth is obtained after
starting, the low cost of installation and the
great economy in use.
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SUCH work as the binding of a two-year
volume of PRACTICAL MECHANICS can-
not ordinarily be done except in a

special workshop because of the need for
bulky appliances too cumbersome to be kept
in a private house for occasional use. Here,
nothing but the resources of an ordinary
household have been used, except for the
sewing frame and special clamp or press, both
of which the handyman will have no diffi-
culty in contriving, and which may be easily
stowed away during the long intervals in
which they are likely to be idle.

After arranging the numbers of the maga-
zine in their proper order, face up on the
table, straightening out dog ears at the same
time, the next thing to be done is to sew
the " sections " together. " Section " is the
term for each bundle of leaves to be sewn
as a unit, in this case a whole issue of the
magazine. A " sewing frame " will be
needed for this, and is illustrated in Fig. 1.

The Sewing Frame
The measurements in the diagram need not

be followed closely. All that is needed is
that the baseboard will freely accommodate
the largest book to be bound, and that the
frame be strong and firm. For easy stowage
the frame and baseboard may be made in
separate units, to bolt together.

The tapes are fixed to the top bar and the,
front edge of the baseboard by drawing pins,
so be careful not to use hardwood for these
parts. If you do not take this precaution
you will find it impossible to press the pins
home, and will have to add softwood battens
-this unnecessary complication can be seen
in Fig. 2.

Use strong linen tape about half an inch
wide and before starting the sewing you will
need a large, easily threaded needle and some
stout cotton, some yard -long lengths of
tape, and a thimble-if you can use one.
The number of tapes to be used depends on
the size of the book. A prayer book will
need two tapes, an ordinary octavo novel
three, and in the case of PRACTICAL
MECHANICS four can be used. Put the first
section on the 'baseboard, back to front and
face down, so that it will be in its proper
place when the sewing is finished. Place
the tapes at reasonable intervals fixed in posi-
tion ; leave about two inches of tape to
spare below the bottom and the rest flying
loose from the top bar. The drawing pins
ordinarily go in the front of the bar and
baseboard.

To start sewing, thread the needle with an
arm's length of cotton and make a knot in
the end. Again make certain that the correct
section is properly placed on the baseboard,
put the left hand inside the centre of the
section, holding it partly open at the middle
and ready to receive the needle as it comes

D) ok indiA
How the Handyman Can Bind His Own Volumes

Fig. 2... ---The volume
being sewn. Twenty-
three issues of Practical
Mechanics are seen on
the sewing frame. The
bodkin is for beginners

use.

through. Put the point of the needle on the
outside of the folded edge about sin. from
the " head " and central. Push the needle
through until the left hand inside can catch
hold and pull it, followed by the thread,
right through. There will be a tail of thread
behind the knot ; do not cut this off yet.

With the left hand push the needle back
through the fold so that its point comes
out just to the right of the first tape. This
is not easy at first, and the point will prob-
ably show itself anywhere up to half -an -inch
or so either side of the correct p ace. Trial

14"

Fig. 1.-Sewing frame with one tape pinned in
position.

and error is the proper way and within ?fin.
is good enough, but do not go through the
tape on any account. The tape must be
free to slide inside the stitching.

An exasperated beginner contemplating a
fold rapidly becoming a line of perforations
may be excused for using a subterfuge. With
a bodkin, shown in Fig. 2, pierce a hole from
the outside at the proper place and then, look-
ing over the top, let the left hand guide the
needle through this hole. This is an unortho-
dox proceeding, but not really bad practice
except for the time wasted. But there is a
great pleasure in doing it the proper way and
seeing the needle point appearing in the
right place with only an occasional miss.

In this way go on sewing the entire section
to the tapes, finishing with the needle coming
out Qin. from the bottom, on the left. Again

Fig. 4.-Cutting the top
edge. The press is made
from scrap iron, the boards
are loose. The knife is a
leather knife and is whetted
on the firestick made with

medium emery.

make certain that it has been number one
section that has been operated on, that it is
page one down, and that it is has been sewn
through the middle pages of the section, for
it is easy to miss them. After making sure
that there is nothing to be corrected in the
first section, place the second section in posi-
tion on top of the first, centred exactly over
the first section should the two be of slightly
different size. Push the needle in through
the new section exactly above the hole it last
came out of, and complete the sewing of this
section to the tapes. Then you will have
the thread, led by the needle, coming out
exactly above the place where sewing started
with the knotted end still hanging out. Pull
both parts taut and knot them together and
cut off the original end, but not the part
threaded through the needle.

Put the third section in position and sew
it the same as the other two. On arrival
at the other end of this section the time has
come to make the first " kettle skitch." This

Fig. 3.-The kettle stitch. Thread shown dotted
where passing under.

is a simple half hitch made with the work-
ing part of the thread round the stitch joining
the two sections below it (see Fig. 3). Push
the needle between the two lower sections from
inwards out (or right to left in this case)
inside the stitch, then pass the needle through
the loop of cotton beneath the last -made hole
and the stitch underneath, following the line
in the figure. Pull taut and go on with the
sewing, and so on till the end, making a
kettle stitch at the end of each section. After
sewing the last stitch, knot the last kettle
stitch doubly, but do not cut its end off
too closely ; the ends of cotton hanging out
are taken care of by the glue in a further
stage of the binding.

The sewing will not be completed with one
length of cotton-the several lengths are
knotted together, each one to the last outside
the book in front of the frame. Do not try
to be too economical with the thread in doing
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Efficiently and Cheaply By S. H. SMOXLY

this for it will be difficult to get the knot in
the right place unless there is a comfortable
amount of thread to play with. The knot is
so placed that it will be pulled through the
next hole after the needle and left inside the
section when the thread is taut and the next
hole made.

The volume is now beginning to look like
a book. Cut off the tapes iiin. to tin, long
and save the rest of the tape for next time.

A professional does not call this process
" bookbinding " at all ; to him it is casing."
The superior term is applied to that way of
covering books in which the boards of the
cover are applied first and their covering and
embellishment later. The sort of cover that
we are going to put on, made separately and
complete, is termed a " case."

Fly Leaves and Edge Trimming
Next come the fly leaves or " end papers."

Each end paper is the size of a double page
and is folded in two, one half to form the

Top bar

Board
Finish of
fast cut

Card

Board
NIN
Lower bar

Fig. 5.-Book between boards in clamps,
showing the edge partly cut.

fly leaf and the other to be pasted inside the
binding case. The end papers are pasted to
each end of the volume by an eighthof-an-
inch wide smear of paste along one side of
the middle edge. As to paste, flour paste
is the regular thing, but any office paste will
do, thinned for the bigger jobs so as not to
dry out too quickly. Leave under a board
and a heavy weight to dry.

If the book is to have its edges cut, now
is the time to do it. Cutting is not really
necessary, but it adds a lot to the looks,
makes possible the dusting of the book when
lodged on a shelf, and is a source of satis-
faction to the binder. However, should the
binder feel that he is undertaking quite
enough without cutting the edges, he is

Fig. la-A pile of
bound books. The bot-
tom volume is the one
whose binding has been
described. The white
book is bound in a scrap

of American cloth.

advised to drop this process with his first
volume.

An Improvised Press
A simple press will be needed and a suit-

able knife. The press can be made with
two strong battens coupled together with two
kin. Whitworth bolts and butterfly nuts. In
Fig. 4 the press used is made from two
lengths of iron from an old window grill-
iron is good for the top bar to avoid damage
from the knife, but wood can be made to do.
To clamp the book for cutting, a piece of
board for the book to lie on, a piece of card

Brown paper

Cover
board

4
Cover
board

ss

Fg. 6.-The cover cloth freshly glued with cover
boards and brown paper in position ready for

folding the cloth over.

to cut on and another piece of board to lay
over the top will be needed.

Knock the volume up on the table so that
it is all square. Rule in with a set -square
two lines at the top and bottom on the end
papers to show the depths of cut to be made
to ensure flush edges. It will not be poss-
ible to take off more than a bare minimum,
or the finished margins will be too small.
The fore -edge will also need a cutting line.

Having pencilled in the guide lines, put the
book with the boards and cardboard in the
press. The fore -edge (pronounced exactly as
the stuff horses eat) is the first to be cut,

Fig. 7.-Making the
cover. The cloth is
roughly cut to size,
and the book with its
boards is put in posi-
tion.. The mull and
two pieces of broWn
paper are shown, also
glue pellets and a

bone folder.

so arrange the top bar and top board to lay
along this guide line. Make sure that the
book has its top and back all square. Screw
the bars as tight as possible without damag-
ing the paper.

For cutting, a pocket knife makes a pass-
able job ; razor blades will not do at all ; and
the best of all is a shoemaker's leather knife
costing about two shillings. A sharpening
stone will be necessary and also a " firestick,"
which is a piece of medium emery paper glued
to a board (about coin, by tin. is a suitable
size). The knife must be kept sharp during
cutting and about half -a -dozen whettings
on the firestick will be needed while cutting
the fore -edge. To whet, hold the knife flat
on the stick with a slight pressure on the
cutting edge, and draw it along the stick
blunt side first, giving it a heel -and -toe
motion at the same time. Don't hurry the
stroke or the knife will heat and the cutting
edge lose its temper. The toe needs most
sharpening, especially the thickness of the
toe. The stone is used for more drastic
action and for thinning away the toe. A
knife can easily be inspected for sharpness
by glancing down the edge: if the edge
shows a white line it is blunt and needs
whetting.

Cutting Technique
For good cutting the pressure holding the

paper together must be more than that on the
knife. Here the press provides pressure, but
even so, it is as well to start by cutting
lightly and find out by experience how much
pressure on the knife the job will stand.
Start by cutting a page or two at a time and
increase gradually up to about half -a -dozen
pages. Too much pressure on the knife will
cause a crooked cut.

Start cutting along the pencilled line, guid-,
ing the knife 'by the top bar, the flat of the
knife against the bar, and the length of the
knife as nearly horizontal as possible, so that
it slices through the paper. Guard against
raising the handle end at the finish of the
cut, and use the tip of the knife to flip the
waste away. As cutting proceeds a small
cliff of cleanly cut paper will form. At the
beginning of each cut make sure that the
knife starts at the foot of this cliff following
exactly the trace of the previous cut; it is easy
to start the knife a hair's breadth away from
the previous' cut, and in this way miscuts
are made. Once a cut is properly started the
knife tends to follow its nose and keep right.

After the first few cuts, about a quatter-of;
an -inch down, the top bar will no longer
serve as. a guide. (Fig. 5). If the knife
were to be kept pressed against it each time,
its cutting edge would stray outwards and
the edge of the book would slope outwards.
After the first few cuts the knife must be
guided by the " cliff " so as to keen the cut
vertical.
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After cutting the fore -edge, do the top
and the bottom in the same way. It does
not matter whether you cut towards or away
from the spine. The thickness of the back
due to the stitching makes the book lie slant-
wise in the pre.4, but this cannot'be helped.

Gluing
Gluing up the book comes next. Put

the book back in the press between two pieces
of board with about sin. projecting. Use
ordinary glue, weakened with water for all
bookbinding purposes. Thoroughly brush
up and down the back, working the glue into
the spaces between the sections and the end-
papers too, the objeft being to glue the
sections together. Then put the book aside
for some hours to dry.
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the way round. Pencil in on the cloth the
shape of the underneath board as it lies so
that it can be quickly replaced in its proper
position. Now heat up the glue and brush it
all over ,,the cloth, having first cut it to'
shape, -coufse, with an inch to spare all
the way round. Use watery glue, or it will
dry too quickly.

Lay the glued cloth on the table, very care-
fully assemble the book with the boards in
place, and lower it on to the glued cloth with
the under board to the pencil marks. Once
the lower board is in position it stays there,
and there is no need to jiggle it about to,
get it exact. Now pick up the cloth by
the left end and, slightly stretching it, draw
it up over the book till it lowers on to the
top board, to which it sticks. Now fold

When dry to the touch, but before drying
completely, take the book out of the press
and shape it with a round back. To do
this lay the .book on the edge of a table
and push and pull it till it gets the round
shape on the back and a similarly concave
fore -edge. A practical bookbinder -would use
a hammer to beat the book into shape, and
there is no reason why the handyman should
hot do so as well. A shoemaker's hammer
with, a broad, flat pane is the best to use.
This rounding is not strictly necessary ; it is
only a matter of looks but helps the book
to look ordinary and not amateurish. The
fan -shaped splaying out of the sections at the
back cannot be done without a heavy press,
but its absence is not very noticeable.

Making the "Case"
For the " case " there will be required

cloth, boards, glue, mull and a " folder." The
boards are cut from cardboard, and old car-
tons and boxes provide suitable material.
The size is such that the bare board's will
cover each flypaper, overlapping *in. on the
cut sides, but coming up the same amount
short on the back side to make a hinge. As
for the cloth to cover them with, a special
bookbinding cloth is naturally best,- but a
variety of household off -cuts can be made to
serve. American cloth left over from the
kitchen table was used for The -Readers'
Digest, the second volume down in. Fig. Co.
The material from which blinds are made
is also good. Messrs. Aero Spares, who
advertise in this magazine, often haVe pieces
of real bookbinder's cloth at a shilling a piece
in their Holborn window. In addition to
the cloth, two pieces of ordinary brown paper
cut to the width of the spine and about in.
longer will be required.

Lay the book on the cloth on the table,
with the boards in position, being careful to
place them lin. from the spine, leaving
a strip of fly leaf showing. Arrange the
cloth so that it can be drawn over the top
board, leaving about an inch of margin all

Fig. 8 (Left).-
The finished cover
and the volume
with mull and
brown paper glued
on, but the ends
not yet trimmed

with scissors.

Fig. 9 (Right).-
The book pasted
into its cover and
drying under a

heavy weight.

back the cloth flat on the table again and
remove the book, leaving the two boards
sticking the cloth. With a pair of scissors
cut off the four angles about a iin. Jahn
the beards, so as to make folding the cloth
easy (see Fig. 6).

Take one of the pieces of cut brown paper
and -lay it- evenly down the spine of the cloth
(with a gap each side showing cloth) between
the boards, and rub it down with a " folder."
The folder is a piece of hone like a paper
knife ; an old toothbrush cut -and filed to
shape makes a good one, 'but it, is more
proper to take a bone that the dog has done
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with and shape one end to that purpose --
such a folder is shown in Fig. 7.

With the folder smooth down the brown
paper on the spine and turn the edges of the
cloth over the boards, being careful about
the folder work at the corners. Then turn
the whole thing over on the table (there will
be no exposed gluey parts that matter now)
and rub down all parts with the folder ; the
ridges and pimples will easily smooth Out
With the folder rub down the creases where
spine joins the sides, gluing the cloth to the
edges of the boards ; rub very well here.
Now the cover can be put aside to dry.

Back Covering
While the cover is drying, the back of the

book is covered with a layer of " mull " and
the other piece of brown paper glued on.

" Mull " is a kind of coarse net, and although
very cheap is not easy to come by ; but any
kind of light, strong material will do. An
inch of mull either side is left free, and the
ends trimmed up with scissors when the
glue is dry. (Fig. 8.)

Then the book and its case, or cover, are
brought together. The fly leaves, tapes 'and
mull are thoroughly pasted (but not the back)
and all pressed together, then placed between
boards, so that the spine is free, under the
very heaviest weight that can be mustered.
(Fig. 9.) Apart from a neat label pasted
on, the volume is finished.

BOFFIN

"I've been retained by the Mercedes-Benz people to build a successor to the B.R.M."
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Silvering Clock Dials
Methods of Waxing, Silvering and General Finishing of Dials for Clocks and Instruments

THE silvering and resilvering of clock
and other instrument dials, and of
nameplates of various kinds, is usually

regarded as a complicated and exacting
process suitable only for the experienced
trade worker, and hedged all round with
numerous " trade secrets " which make the
whole procedure impossible of adoption by
any amateur manipulator. So, also, is sup-
posed to be the re -lettering of the engraved
figures and other characters which are
usually present on such nameplates and
dials.

The fact is that, given reasonable skill
and a little prior practice, the art of silvering
and waxing dials and engraved or incised
plates is an easily acquired one, thus making
it possible for a careful amateur worker at a
minimum of expense to turn out work which
may compare favourably with even the best
of professional efforts.

Instrument plates and dials are usually
of brass or copper, particularly when they
are to be surface -silvered by the chemical
method, the reason being that only these
metals take the white, matt, silver deposit
well. When the plates are not required for

The cleaned, desilvered brass circle from which
the old wax in the engraved numerals has been

removed.

silvering, they may be of any metal, ranging
from aluminium to stainless steel or even
common lead. Brass and copper dials and
plates, as well as those of bronze, are the
more usual because these metals permit of
ready and accurate, clear-cut engraving,
stamping or other means of forming the
incised characters which are afterwards to
appear in black against a plain, polished or
silvered background. The traditional
example of the old-time workmanship is to
be seen in the well-known silvered " chapter "
or numeral circle on the dials of old clocks,
on old barometer dials, and on other instru-
ments of various descriptions. It should be
understood, however, that it is possible to
produce a passable imitation of these old and
often very beautiful silverings merely by a
process of printing in black on an alumin-
ium, or on an anodised aluminium back-
ground.

In order to illustrate the correct method
of working the matt silvering process, let
us' take by way of example, one of the
silvered dial rings or circles of a domestic
clock which, in the course of time, has become

By J. F. STIRLING, M.Sc.

more or less badly abraded, discoloured and
tarnished, or even, perhaps, actually black-
ened. The many " brass -faced " clocks of
the grandfather type which are seen nowadays
usually have other silvered circles, too-the
seconds ring, the calendar ring, and, often
enough, the maker's nameplate, which, in
these days, is coming more and more to
constitute a valuable feature of the clock.
The silvered dial plates of the old domestic
barometers are all similarly made-up, so that
the procedure herein described and illus-
trated can be applied to any type of dial or
nameplate, old or new, provided that it is of
copper or brass.

The four illustrations given below show
successive stages in the waxing and resilvering
of the seconds circle of a grandfather clock
dial.

Preliminary Cleaning
First of all, the dial or plate must be

detached from its support on the instrument
which carries it and then immersed in a
solution oft part of caustic soda in 6 par s

The brass circle surface coated with hard
engraving wax, a portion of which latter has
been removed by gentle abrasion, revealing the

filled engraving.

The complete circle as it appears before silver-
ing but after the removal of the wax. The
numerals are now filled with the hard wax

which is flush with the surface of the metal.

of water contained in an enamelled tray or
other suitable non-metallic vessel. The tray
is placed over a large pan of gently -
simmering water in order to warm up the
caustic solution. On no account should any
article of zinc or aluminium be submitted
to this treatment, since such metals are dis-
solved by the solution. After some to -15
minutes' immersion, the part is withdrawn
from the solution and gently scrubbed with
a soft brush. This will remove the existing
lacquer on the silvered part, together with
the black wax paint or filling in the engraved
numerals or other characters. For obstinate
cases, two or three treatments of this nature
may be required. Remembzr that warm
caustic soda solution will readily remove the
skin from the fingers, so that, after much
manipulation of the parts immersed in such
solution, the fingers should be rinsed con-
stantly in cold water and dipped from time
to time in strong vinegar or in weak hydro-
chloric acid.

After the silvered part has been stripped
in the above manner, it should be
thoroughly well rinsed in warm water end
laid down on a flat table or bench top on
which it can be dried properly.

Waxing the Dial
The article is now laid face upwards on a

clean iron sheet which is gently heated by
being placed over a gas ring, the object being
to heat the component gently and uniformly.
If the object carries any soldered parts (the
relics, perhaps, of former repairs) great care
must be taken during this process not to
melt or soften the solder. All that is
required is that the object should be heated
uniformly and to a temperature which
makes it too hot for handling. Excessive
heating is quite unnecessary and should he
avoided.

Take a stick of black engraving wax
(which is usually obtainable from dealers in
clockmaking materials). Hold it between the
fingers and rub it vigorously and forcibly
over the surface of the heated article so that
the entire surface is blackened. This done,
increase the heat slightly so that the applied
film of wax becomes more fluid and sinks

The finished result. The wax -filled seconds
circle.of a clock dial after its final silvering
and lacquering, showing the characteristic
contrasts between the black waxed numerals

and the matt -silvered background.
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down into the engraved characters. Rub a
hot flexible steel spatula blade over the
blackened surface in order to press down and ,
to consolidate the wax into the incised
figures or letters. Then turn off the ,heat
and allow the article to cool down itself to
normal temperature.

Removing Surface Wax
The next operation is the most tedious

of all. It consists in removing the surplus
wax from the surface of the plate without,
at the same time, pulling it out of the en-
graved hollows or other markings which the
wax has filled. There are various methods
of doing this. You can, for instance, try
gently wiping over the wax -filmed surface
with a soft cloth saturated with petrol,
paraffin, white spirit, benzene or some other
solvent. Usually, in this instance, it will be
found that the solvent, whilst readily and
quickly dissolving the unwanted wax coating
on the surface of the plate, will also remove
some of the wax from the engraved char-
acters, so that when the surface of the plate
or dial has been finally cleaned the filling
of the characters will look poor and uneven.

The surface cleaning -off of the wax with-
out affecting the fillings should preferably
be done by abrasive methods rather than
by solvent ones. It is best, in the long run,
to go over the entire wax -coated surface of
the component with a soft cloth charged
with a paste of fine pumice powder and
water, or, better still, -silica flour and water.
Keep the surface well swilled with plenty of
cold water and keep the rubbing in one
direction only. Given patience with the job,
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Precipitating pure silver Chloride by adding a
common salt solution to a solution of silver
nitrate. The heavy white insoluble precipitate
of silver chloride rapidly sinks to the bottom of

the vessel.

mon salt. Note here that silver chloride is
stipulated, not the more readily available
silver nitrate. Silver nitrate is obtainable
from most pharmacists, but not silver chloride.
The nitrate, however, can be converted into
the chloride by dissolving one part of silver
nitrate in about four parts of warm water,

and then by adding to the

Pressing the applied layer of wax filling into the engraved
surface by means of a hot spatula blade.

this procedure will remove all the surplus
wax from the surface of the component
without tearing any of the wax out of the
" fillings," however fine the engraving may
be. What is more, the abrasive treatment
imparts a finely matted surface to the plate
or dial which is admirable for silvering or
for direct lacquering. Moreover, the wax
in the fillings will not stand up with an
objectionable gloss. Still further, as a result
of this treatment the surrounding metal sur-
face will be made chemically clean and free
from tarnish.

If the plate is not required to be silvered
it may be lacquered by brush or spray
methods, care being taken to choose a trans-
parent lacquer in which the wax filling is
not soluble. Usually, the average clear
cellulose lacquer suffices for this purpose.

Making Silver Chloride
If the plate has to he silvered, this opera-

tion wit be found quite simple and rapid.
Various silvering powders can be bought
ready-made from dealers in clockmaking
requisites or the amateur can make up for
himself quite a good silvering powder by
grinding together equal parts (by measure)
of silver chloride, cream of tartar, and corn -

resulting solution, drop by drop,
a solution of one part of com-
mon salt in four parts of water.
This will precipitate the silver
chloride as a white, curdy mass
which is insoluble in water. It
should then be filtered off
through blotting paper, washed
by pouring cold water through
the mass, and then spread out
to dry without heat.

Be careful not to add too
much common salt solution to
the solution of silver nitrate, be-
cause the precipitated silver
chloride is soluble in excess of
common salt solution and, in
this way, some of the valuable
silver chloride would be lost.
The correct procedure is to add

the common salt solution drop by drop to the
solution of silver nitrate and to stop adding
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it when it is seen that no more of the white
silver chloride is being formed.

Just another precaution. The handl4ig
of silver nitrate solutions indelibly st ns
the skin black, and also destroys it) for
which reason this salt is much used for the
removal of warts. Silver chloride has not
this effect, although it will blacken if exposed
to strong light. But if silver nitrate solution
is splashed on to the Skin it should be washed
off at once.

In the operation of silvering, a little of the
above silvering powder, either ready-made or
home -produced, is taken up on a wet, soft
woollen pad; and is rubbed gently but firmly
over the cleaned surface which has been pre-
viously waxed in the manner above described.
The film of white, matt, metallic silver
appears almost immediately. It may be
thickened and whitened a little with continual
rubbing with the pad. If the under metal
surface has been nicely and very finely matted
the new silver surface will have the same
character. This appearance is usually aimed
at in the best work, but if the under surface
has been polished the silver layer will like-
wise tend to acquire a polished and lustrous
appearance.

All that now remains is to rinse the silvered
article well in cold water, and then to wipe
it roughly dry with a soft cloth, allowing it
afterwards to dry completely in the air and
without heat.

Lacquering Necessary
If left in this condition, the newly silvered

or re -silvered surface would quickly tarnish
under ordinary atmospheric conditions. It
must, therefore, to complete the job effect-
ively, be given a thin coating of a clear
cellulose lacquer, this being applied either
by spray or by means of a soft brush. If
this particular type of lacquering is overdone,
or if the lacquer is too thick it will impart
an objectionable glaze or shininess to the
silvered part. In order to guard against
this, it is usually advisable to use the latter
in a diluted state, employing, say, two parts
of a standard cellulose lacquer thinned down
with one part of either acetone or toluene.

New brass and copper parts can be silvered
in precisely the same way as the parts which
require to be stripped before the work is
commenced, but it should be noted that only
copper and brass articles are amenable to the
process. Articles made of other metals must
be brass or copper -plated (preferably the
former) before they can be matt -silvered in
the above manner.

It is possilble when dealing with purely
letter nameplates to fill in the lettering with
coloured waxes.

" With the new Boffin independent suspension you seem to be riding on air, eh ?"
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See iaaide M.E. EXHIBITION

PHONE:
BEES TON

54222(3 LINES)

SI-a n d Nos 23  24 25  26
New Horticultural Holl,Westminster,London S.W.I.

Oci- 20 - 29 Renowned ML7 3.',in. Lathes are there
for practical demonstrations, with one
machine specially set up for repetition
work. The NEW Myford-Burnerd
Chuck is there with screwed body for
direct mounting. ML8 Woodworking
Lathes are on display and the NEW
ML8 Bandsaw makes its first appearance.
See also the NEW Myford Bench Planer,
featuring top quality and outstanding

value.

MYFORD ENGINEERING CO. LTD.
BEESTON NOTTINGHAM

GRAMS; 'Willy
MYFORD 4.41

BEESTON NOTTS.

tr.

A Perfect Model for

211
That's all it costs for a
complete kit of materials
(No. 2147) to build a
really first-rate 15 -inch.
model of the famous
galleon " Mayflower."
A perfect model for the
discriminating crafts-
man.

There are many other
Hobbies Galleon Kits,
too-all equally good

value for money. For example, there's the miniature-
the galleon depicted on the back of the present-day halfpenny
-" The Ha'penny Galleon." The complete kit costs 6/3. Among
the larger models is Kit No. 235 Sp. with which you can build
the " Revenge," a really colourful galleon. The cost of this
Kit is 23/9. All Hobbies kits are easily made with a fretsaw and a
few odd tools.

From leading stores, Hobbies

Branches in London, Glasgow,

Manchester, Birmingham, Leeds,

Sheffield, Hull, Southampton and
Bristol-or post free from Hobbies
Ltd., Dept. 7, Dereham, Norfolk.
Free illustrated two-colour booklet of
complete range on request.

HOBBIES HANDBOOK. This
famous annual, full of things
to make and do, is now on sale.
Price 2/- from newsagents, etc.,
or 2/3 post free from Hobbies,
at Dereham,

DRAWING INSTRUMENTS

PIC SLIDE RULES
We are the largest manufactu rers
of high-grade Drawing Instruments

and Slide Rules in the British Empire,
and our Kinwest Drawing Materials

have gained a reputation throughout the
world for superb quality and accuracy.

Insist on using only Thornton's for complete
satisfaction.

Our illustrated Catalogue, which includes par-
ticulars of Drawing Instruments, Drawing Boards,
Tee and Set Squares, Scales, Curves, etc., is sent
Post Free on request.

A."G THORNTON LTD
pea..m..n.,- 9724Olt iat.edit Spectai.141e

WYTF-4-N./14AWE, 6.01 A N Cf-f-EITER,
Tel WYThenshawe 2277 (4 lines)
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Develop Your
Latent Talents
Pelmanism is Your

Best Investment
YOU must have often asked

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

Then why are you not always
confident ? Over 750,000 men
and women have proved that
confidence can be increased by
Pelmanism and that inferiority
complex can be conquered for
ever.

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

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

All qualities of the utmost
value in every walk of life.
Reduced fees for serving and ex -Service

members of Her Majesty's Forces
(Apply for Services Enrolment Form)

Practical Psychology
applied to your own needs

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

The Pelman Course is fully
described in a book entitled
"Vie Science of Success" which
will be sent to you, gratis and post
free, on application to :-

PELMAN INSTITUTE,
(Er!abtiAett over 50 year:)

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

Co,iers weltom.d.
POST THIS COUPON TO -DAY

To the Pelman Institute,
130, Norfolk Mansions, NVigmore

St., London, W.I.
Please send me, gratis and post free,

" The Science of Success"

Name

Address

Pr' MAN (OVERSEAS) INSTITUTES. DELHI
10 Alipore Road. MELBOURNE 396 Flinders
Lane. DURBAN : A'ata 1 Bank Chambers (P.O.
Bor 1409). PARIS : 176 Boulevard House-
man. ANISTE.RDAAI Prinserrnnrht la21
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DUAL RANGE POCKET
VOLTMETER

0-12 v., 0-240 v. ACIDC

Robustly constructed in Black Lacquered
Brass Case, this accurate and well -
finished instrument has many uses in
the workshop and the home. The
Dual Range makes possible the accurate
testing of Car, and all L.T. and H.T.
Batteries, and house and workshop
wiring. The moving Iron System permits
considerable overload without damage
to the instrument. Particular attention
has been paid to Scale Clarity.

D'AMETER tins. DEPTH lin.

PRICE 19/- EACH
Post 4d.

BI -METAL THERMOSTAT
Here is an opportunity for the amateur
engineer to acquire a precision Bi-metal
Thermostat controlling A.C. currents of
I Amp. within the temperature range 50
degrees to 200 degrees Fahrenheit. The
range of application is wide and includes :
Temp. warning devices, control of small
ovens, incubators, Electric Blankets, etc.
ASBESTOS FLEXIBLE HEATING
CORD. II- per yard. In the following
resistances : IS, 25, 200, 400 Ohms per
yard. For Electric Blankets, Small Ovens,
experimental heating.

Towlensirei

Price 3/9 each Post 3d.
DRAWING AND INSTRUCTIONS for the construction of 60in. x 30in
Electric Blanket. 216 each.
ASBESTOS SLAG WOOL. II- per lb.
THREE HEAT SERIES PARALLEL LINE -CORD SWITCHES. I Amp.
250 v. 716 each.
din. FINE SILVER TIPPED CONTACT SCREWS. 6d. each.
BI -METAL. x 316" .036in. 6d. per Strip.
Send S.A.E. for lists,

THE TECHNICAL SERVICES CO.
SHRUBLAND WORKS BANSTEAD, SURREY.

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.
" V1NAMOLD" is the flexible mould employed by
leading industries, including the big film studios. Trade
enquiries are invited.

Write for full details and instructions.

VINYL PRODUCTS LTD. (Dept. P.M.2), Butter Hill, CARSHALTON.

MASON MASTER
You can drill all building materials in half the time with a
Mason Master, the drill that ensures effortless and rapid
penetration without wear or abrasion.
PLASTIC RYNPLUGS and " Mason Master" Drill Bits form
an ideal combination. Easily cut with penknife. Moisture
and chemical proof. Send for free samples. See demon-
strations at our Stand No. 16, Model Engineer Exhibition,
20-29 October.
Write for illustrated booklet 'L Agents in most countries

JOHN M. PERKINS & SMITH LTD.
LONDON ROAD WORKS, BRAUNSTON, NEAR RUGBY; ENGLAND
Telephone : 6raunston 238 Telegrams : Drills, Sraunston, Rugby

October, 1952

SPECIAL OFFERS
I amp. BATTERY CHARGERS

New and fully guaran-
teed 200-250 volt A.C.
for charging 2, 6 and 12
volt batteries. Gives
1 amp. output On all
voltages.
Usually 95'- 58/6
Also De Luxe Model 97'8
Post and Packing, 19.

NEW SMITH'S 8 -DAY CLOCKS
Ex-R.A.F. Complete Kitt
TRIP Hands. Made to Air
Min. specification. Model
A. 2in. dial, in metal case :
Model B, 211n. dial, in
bakelite case. Both with
2I in. base. (Worth Double.)

Post & Packing, 1.6 37/6

NEW ALTIMETERS
Ex -Govt. Single Arm
0-20,000 ft. IDEAL FOR
CONVERSION TO
BAROMETER. 6/6Special reduction.
Post & Packing,

I2v. KLAXON MOTORS
New Ex -Govt. Motor.
size alin. x 231.n.
Driving Shaft tin. a
tin. Complete with
mounting 10/6
bracket.
Post & Packing, 113.
Ideal for driving mode's, etc.

NEW THERMOMETERS
Ex -Govt. 0-100 deg. C
241n. dash -fitting, will,
approx. 20ft. tubing.
Suitable for WATER of
OIL. 24/6Union 1/8 extra.
Post & Packing, as.

Send 3d. stamps for Free New illus.
Catalogue.

PRIDE & CLARKE Ltd.
(Dept. P.M.) ST 0 CKW ELL ROAD

LONDON, S.W.9
atilaton 6251.

...amowsitAgrvmrN-

SCOTCH BOY
THE ORIGINAL

aedade TAPE

for 1,001 sealing, mending
& fastening jobs

Scotch Boy Tape mends books,
plastic materials, toys and
models, broken tool handles
seals parcels ... holds snapshots
in albums.

When buying, look for the
Scotch Boy Trade Mark and the
handy red plastic Dispenser.
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Gas Firing Pottery Kilns
How to Convert a Small Solid Fuel Burning Pottery Kiln to Gas

WITH modern developments in insulating
materials, this easily controlled method
of firing becomes a practicable and

not expensive proposition. Three or four
visits during an eight -hour firing are all the
attention needed. In addition, a muffle can
be dispensed with, increasing the capacity of
the kiln and reducing the mass to be heated.

Gas Supply
A kiln with an interior capacity of one cubic

foot can be brought to the desired temperature
by the consumption of 8o to 160 cubic feet of
gas per hour depending upon the efficiency
of the insulation and the internal construction
of the passages which remove the waste gases.
Not less than a in. gas supply is needed.
The following information relates to what is
commonly known as town gas to distinguish
it from natural gases and bottle " gas, for
which different provision must be made.
I have found it helpful to connect the burner
to the gas tap by means of a stout flexible hose.
This enables the burner to be withdrawn
for lighting, which is a great advantage from
the safety point of view.

Burners
As will be seen in Fig. r, burner bars are

taken off the main stem from the gas supply.
They are constructed of ordinary gas barrel,
using caps, collars, and T -junctions. These
can be cut to size and threaded up by a
plumber if facilities are not available in your
own workshop. The part of the burner
actually in the kiln may burn to such an
extent that the burner -port area needs
replacement, and it is for this reason that a
collar is placed at A. It is a great advantage
to use heat -resisting steel for this length.

Injectors
A thin stream of gas must be injected into

the burner bar drawing with it, through
openings in the side of the bar, the right
amount of primary air to secure maximum
heat liberation. It is possible to make up a
primitive kind of injector by rolling a copper
cone, brazing it into the mouth of the burner
bar and drilling out the required hole in the
narrow end. (See Fig. 2.) Alternatively,
where a lathe is available a jet can be made
up as shown in Fig. 3. The efficiency of the
jet will depend upon the accuracy of centring
of the jet aperture. The commercial product
of a firm specialising in the manufacture of
jets will give the best result. In addition to
the accuracy of the jet aperture, the placing
of a venturi tube immediately after the intake

TABLE OF JET ORIFICES
Gas consumption in
cubic feet per hour

40
6o
So

Diameter of jet
orifice

.'48in.

.17zin.

iniiiiijiijij

Copper cone _,
'---- as Inlet

111111111111111111111111111

air intake' external barrelPrimary -I Threaded to fit Make

By D. A. YOUNG

for primary air ensures that the stream of gas
picks up and mixes with the proper amount
of primary air.

Burner Ports
The first burner port must be not less than

six times the diameter of the burner bar away
from the injector orifice. You may find that
the pressure builds up towards the ends with
the result that there is a longer flame at the
sealed ends. To counteract this the burner
ports can be made to vary in size provided
the total area remains constant. A rough rule
is to allow a *in. hole for every cubic foot
of gas consumed per hour. A more accurate
method is to calculate the total burner -port
area by allowing .015 sq. in. for every cubic
foot of gas, and devising a suitable number
of holes with suitable diameters. Make use
of the following formula.

Where .015x= y x
x = consumption of gas

in cubic feet per hour
y =number of burner

ports
r =radius of burner

ports
By fixing any two of these

factors the third can be
readily obtained.

For example, to find how
many burner ports of -A in.
would be required where 6o
cubic feet of gas is consumed
in the hour.

60 x .015=--y):3.141x 33 - --3
2 32

.9 x 32 X 32
Y=3.141 x 3 X 3

32 x 32
Y- 31.41

Or 32 approx.

Capn

ensure that all the gases are consumed and
the maximum heat liberated within the kiln.
Flames coming from the chimney are
spectacular but wasteful !

Exhaust Gases
Provision must be made for the removal of

burnt gases. A nice balance must be preserved
between the need for a clean atmosphere and
the retention of the hot gases to enable the
heat to be transferred to the ware and the
lining of the kiln. Generally speaking any
construction which will cause the hot gases
to circulate within the kiln or behind a thin
lining will keep the heat in the kiln where it
is wanted. An aperture of r sq. in. for every
ro or 15 cubic feet of gas consumed should
be made in the kiln leading to a length of
drain pipe which will act as a chimney.
Three or four feet of chimney will be enough.
More will create too big a pull and draw the
gases through before they have released their
heat to the ware. Less chimney may result

Primary ail- intake

Collars

Vot less than
6 diameters

Flexible hose
to .1,1" 9as supply

Fig. 1.-Showing the method of connecting the burner bars to
the main stem of the gas supply.

Burner
area

Cap

C.

The resulting flame should be a row of
tight, blue-green flames similar to those of the
domestic gas stove. Soft, woolly flames of a
yellow appearance indicate insufficient primary
air, which in its turn is due to too slow a rate
of gas release over the burner -port area,
i.e., too few holes. If the flame, on lighting,
runs back to the jet orifice, there are too many
holes in the burner -port area. In this type of
kiln the ware is heated by .the flow of hot
gases and not by contact with the flame itself.

Secondary Air '
Secondary air is the air required by the

burning gases to complete the process.
Suitable arrangements must be made for the
admittance of sufficient secondary air around
the burner -port area of the burner bar to

Fig. 2.-Showing injector made by rolling a copper cone and brazing into mouth of the burner.
Fig. 3.-Jet turned up on the lathe.

in pressure being built up inside the kiln,
retarding the admittance of secondary air and
resulting in a reducing atmosphere. If the
kiln is indoors and the gases have to be led
out of the building by means of a long
chimney, a break should be made about
3ft. above the kiln to prevent the updraught
becoming too fierce.

Kiln Atmosphere
The atmosphere inside the kiln is of great

importance to the potter. A reducing
atmosphere is one where there is no free
oxygen. Thus in a biscuit firing carbonaceous
matter may be left to burn out later, in a
glost firing, spoiling the glaze. In a glost
firing the reactions of the glaze are quite
different in a reducing atmosphere. The
colour of the metal, e.g., copper red, is obtained
instead of the colour of the oxide of the metal,
e.g., copper green.

GEARS AND GEAR -CUTTING
Edited by F. J. Camm.

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

London, W.C.2.
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Atevorta of MODEL
By " MOT I LUS "

Modern Motorship Model Model Half-timbered Village
T is not very often that I hear of a

model of a modern cargo ship built
to the free-lance design of the model -

maker. Free-lance models are, I find, gener-
ally of old-time sailing ships or, if modern,
then they are usually model yachts. In the
main, however, ship modellers are ship lovers,
so they often build to a favourite prototype.

Earlier this year I was very interested to
receive, from a correspondent in the United
States, photographs and particulars of a ship
model which he had not only made but had

also designed himself. Mr. John D.
Hungerford, of Seattle, Washington, is the
ambitious modelmaker who, during 1951,
designed and built the model cargo and
passenger motorship illustrated in Fig. a.
Mr. Hungerford informs me that his design
is on the lines of a modern Scandinavian
diesel-engined cargo ship.

Mr. Hungerford's prototype would have
an overall length of 314ft., breadth 46ft.,
DW capacity 3,15o tons, and a service speed
of 18 knots. The model is to a scale of
kin. to ifs, and thus measures 3ft. 34in.
from stern to stem.

The model is built in the traditional style
of a full -hull display model and is mounted
in a glass showcase. The hull is red below
the waterline and white above, with a broad
black boot -topping. The superstructure is

mainly white and also the masts, while the
funnel is buff. Particular attention has been
paid to comprehensive deck detail and, as a
result, Mr. Hungerford has produced an
excellent and interesting modern ship model.

A Model Half-timbered Village
An attractive, coloured model of a half-

timbered village, displayed by Messrs. Bassett-
Lowke, Ltd., in their London shop in High
Holborn, tempted me into making further
inquiries. I found that this model has been
made from the set of three " Puffin Building
Books," published by Messrs. Penguin Books,
Ltd., earlier this year. This is the second
of the series, the first having been a model
Cotswold village.

This simple card village was so effective
that before I left the shop I purchased a
set of Building Books (13s. the set or 4s. 4d.
each book), and spent a few hours making
up the models. No glue, pins or paint are
necessary: just a pair of scissors, pencil and
ruler, and a good, sharp blade for cutting
slits. (I used an X-Acto knife for this last
operation and found it an admirable tool for
the job.) I was impressed by the accuracy
with which the printed parts fitted together
if cut with care and precision.

When completed, the individual buildings,
such as farmhouse and barn, manor house,

Fig. 1 (Left).-A view of the
decks on Mr. Hungerford's model
ship, showing the careful detail
work, as befits a display model.

Fig. 2 (Above).-This realistic
model of an English half-timbered
village was built from " Puffin
Building Books." All these cut-
out models are based on authentic
prototypes and are ready for
assembly when cut from the pages

of the books.

guildhall, etc., can be arranged to suit the
owner's taste, and, incidentally, they would
be admirable for use as village scenery on
a gauge oo model railway layout.

The illustration (Fig. 2) shows my own
model village when I had finished it.

An American Railroad " Old-timer "
Mr. H. Balimann, of Zurich, Switzerland,

has sent me a photograph (Fig. 3) of the
latest addition to his collection of models
of old-time American steam locomotives.
This is the 1890 " Jupiter " of the Baltimore
and Ohio Railway, and it is similar to the
" Commodore Vanderbilt " of 1885,
featured in my article last March. All
Mr. Balimann's old-time models are
gauge o scale and electrically operated.

Fig. 3.-A Swiss -made model of an 1890 locomotive of the U.S.A. Baltimore and Ohio
Railroad. This model is in the collection of Mr. H. Bhhlimann of Zurich.



HICHSTONE UTILITIES
Crystal Sets.
Our latest Model
is a real radio
receiver, which
is fitted with a
permanent crys-
tal detector.Why
not have a set in
yOur own room ?
52m. post 8d. Be
Luxe Receiver
in polished oak
cabinet, 1816.
post 1:-.

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., 151-,
23/-, and super -sensitive. 30/- a pair. soot 1i,
New Headphones, 101- a pair. Balanced
armature type (very sensitive), 12'6 a pair.
Both post 1/-. New Single Fprnieeeq,
3:6. Bal. armature type, 416 ex-R.A.F
earpiece. 218, post 4d. Headphones, in
good order. 6/- (better quality, 7/6). all
post 1/-. Headphones with moving coil
Mike, 15/-. Similar phones with throat
mikes, 12/6, post 1/-. Headphones Cords,
113 a pair, post. 3d. Replacement Bands,
1/3. post 4d. Wire Bands, 6d.Headphones listed are suitable fur
use with our Crystal Sets.)

Bell Transformers.
These guaranteed
transformers work
from any A.C.
Mains, giving 3. 5.
or 8 volts output at
I amp., operate btilb,
buzzer or bell. Will

supply light in bedroom or larder, etc.
PRICE 9,'-, post 8d. BELLS for use with
either the above or batteries, 6/6. Post 6d.
" Big Ben " Chimes. Housed in Cream
Plastic Case. ' Easily connected to giveTwo -Note Chime from Front Door, and
Single Note from Rear. Operates from 8-9
volt Batteries' or Transformer (shown
above). 23/-, post V-.
Ex-R.A.F. 2 -valve (2 -volt) Microphone
Amplifiers as used in 'plane inter -corn..
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, 10/, One -valve amplifier, complete
with valve. 10/6. post 1/6. -
Hand Microphones, with :switch in handle
and lead, 416. Tannoy, 6/-. Similar instru-
ment, moving coil, 7/6, post
Sparking Plug Neon Testers with vest-
pocket clip, 3/3, and with gauge, 3/6, post 3d.
S.B.C. Neon Indicator Lamps. lot use on
mains showing " live " side of switches,
etc., 3/6, Post 4d. Neon Indicator, complete
with condenser (pencil type), with vest-
pocket clip; indispensable for electricians,
etc.. 7/6,*post 5d.

Soldering
InieWns.stresaMr-

lined iron isfitted with
Carved Pencil Bit. 200/250 v. 50 watts, 11/6,
post 6d. Standard Iron with adjustable
bit. 200;250 v., 60 watts, 13:6, post 6d. Heavy
Duty Iron, 150 watts 16/6, post 8(1. All parts
replaceable and fully guaranteed. Small
Soldering Irons, for use on gas, D4, post
4d. Resin -cored solder for easy soldering
6d. packets or 11b. reels, 8/-, postage extra.
Microphones. -Just the thing for im-
promptu concerts, room -to -room communi-
cation, etc. Bakelite table model, 6/9
Suspension type. 8/6. Post 6d. Mike
Buttons (carbon), 2!-. Moving Coil, 4/6 ;
Transformers, 5/-. All post 4d. each,
Rotary Transformers, 24 v. input ; Output
1,230 v., .2 amp. In case with suppressors,
etc., easily converted to run as a high
voltage motor, 25,c, carr. 5/-. Also 12 v.
input ; Output 6 v., 5 amp.: 150 v., 10 mA. ;
and 300 v.. 20/240 mA., 22/6, carriage
Morse Keys. -Standard -size keys wired to
work Buzzer or Lamp, 3/ -, post 6(1. slightly
smaller keys, 2/6. post 4d. BUZZERS,
3/9, or heavy duty, 4/6. Post 5d.
Terminals, brass, 2BA, mounted on strip:
6d. pair. .0005 Airspaced Variable Con-
densers, 216, Post 4d. .00003 twin gang with
trimmers. 2/6: Post 4d. 24 volt, 15 =m.,
M.E.S. Bulbs for model railways, etc.,
1/- each. 101- doz., post 4d. Wander Plugs,
Brass, 116 doz., post 4d. Fuses. -1 amp.,
I lin., packet of 10, 213, post 3d. Also 150 mA.
and 230 mA.. same price Hydrometers,
Standard Type, 6'-. post 6d.
Bargain Parcels of really useful equip-
ment, containing Switches, Meters, Con-
tlensers, Resistances, Phones, etc., lir-,
or double assortment, 17/6 ; treble 25/-.
All carriage 2/, This country only.
Field Intercommunication Sets, complete
with ringing hand generator, bell, signal
lamp, morse key, relay, in strong metal
case with circuit diagram, 301- each, carr.
2/6: 57:6 pair, carr, 316. Ex-G.P.O. Tele-
phone TWin Bells, with box. 5/-, post 9d.
Telephone hand generator, with handle, 9/6,
post 1/6 ; Bell. 3/6, Post 6d. -

Meters. - 10 v., 211n. Rectifier (A.C.), in
wooden carrying case, 14/6 ; 15 v.. 2lin.
m/c., 9/6 ; 150 v., ain., nfic., ; 3.5 amp-,
21n., T.C,, 6/-; 4 amp., 21in. T.C., in case
with switch, 9/6 ; 100 mA., 2in., mre: 7;6 ;

Meter Units containing 2-500 microamp.
Movements, 43/-;

.
1/- "

All meters post extra.
Money refunded if not completely satisfied.

HIGHSTONE UTILITIES
58, New Wanstead,. London, E-11.

Letters, only.
New Illustrated List sent on request with

lid, stamp and S.A.E.

511 SANDER -POLISHER 19.17.6

Imagine! One sturdy HANDY -UTILITY power
tool, a selection of HANDY -UTILITY accessories
and attachments, and you're ready for anything
-sanding, grinding, wire brushing . . buffing,
waxing, polishing ... and the same magnificent
tool can be used as an electric drill, with IA
capacity in steel ! There are two robust Stands
to increase the usefulness of your 5" Sander -
Polisher still further. Full particulars from your
HANDY -UTILITY dealer.

Other HANDY -UTILITY tools include: -

H. U. IA DRILL £6.19-6

H. U. Vi" DRILL £121.6

6" HEAVY DUTY LECTRO-SAW ' L17-5.0

and a wide range of useful accessories

/414* 4Ct
/ANDY -UTILITY

TOOLS

Made by BLACK & DECKER LTD Harmondsworth Middlesex

OBTAINABLE FROM YOUR LOCAL ELECTRICAL
DEALER, TOOL SHOP, IRONMONGER OR STORE

Smee's H.U.40

GALPINS
ELECTRICAL STORES

408 HIGH St., LEWISHAM, S.E.I3
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

EX-U.S.A. W.D. ROTARY TRANS-
FORMERS, 12 volts D.C., input 500 volts,
50 mlamps., 275 volts 100 mlamps D.C.
output. Complete with smoothing switches,
fuses, etc., as new, 1716 each, carriage 216,
can be run on 6 volts, giving half the stated
output.
MAINS TRANSFORMERS (NEW),
2001250 volts input, in steps of 10 volts,
output, 0, 6, 12, 24 volts 6 amps, 42/6 each,
post 1/6. Another as above but 10-12
amps, 55/- each, post 115 ; another, as
above but 25130 amps, 75/- each, carriage
3/6

'

another, input as above, output
0118130136 volts 6 amps, 4716 each, post 116.
EX -NAVAL ROTARY CONVERTERS,
110 volts D.C. input, output 230 volts
A.C. 50 cycles, I phase, 250 watts capable
of 50% overload, weight 100 lb., price
410/101- each, carriage forward,
ROTARY CONVERTERS, 24-28 volts
D.C. input, 1,200 volts 70 mimes, D.C.
output, Ill- each, P.F.
SWITCHBOARD METERS, 4in. scale
moving coil (D.C.) only 0 to 14 amps, 1716
each, post 116.
MAINS TRANSFORMERS (NEW),
input 200/250 volts in steps of 10 volts,
output 350/0/350 volts 180 mlamps, 4 volts
4 amps, 5 volts 3 amps, 6.3 volts 4 amps,
451- each, post 116 ; another 350101350
volts 180 mlamps, 6.3 volts 8 amps, 01415
volts 4 amps, 451- each, post 116 ; another
500101500 volts 150 amps, 4 volts 4 amps
CT., 6.3 volts 4 amps, C.T., 5 volts 3 amps,
4716 each, post 116 ; another 425101425
volts 160 mlamps, 6.3 volts 4 amps, C.T.
twice 5 volts 3 amps, 4716 each, post 116.
MAINS TRANSFORMERS (NEW),
input 2001259 volts in steps of 10 volts,
output 350/0:350 volts 300 mlamps, 6.3
volts 8 amps twice, 4 volts 4 amps, 5 volts
4 amps, 701- each, carriage 316 ; ditto,
450101450 volts 250 mlamps, 6.3 volts 8 amps
twice 4 volts 4 amps, 5 volts 4 amps, 70/ -
each, carriage 316 ; another, input as above,
output 500)01500 volts 250 mlamps, 63
volts 8 amps twice, 6.3 volts 4 amps, 4 volts
4 amps, 5 volts 4 amps, 751-, carriage 316.
Another, wound to (electronic) specifica-
tions, 350101350 volts 250 m/amps, 4 volts
8 amps, 4 volts 4 amps, 6.3 volts 8 amps,
01216.3 volts 2 amps, 701. each, carriage
paid ; another, input as above, output
50013501013501500 volts 250 mlamps, 6.3
volts 6 amps, 01216.3 volts 2 amps, 01415
volts 4 amps twice, 751- each, carr. 316.
MAINS TRANSFORMERS (NEW),
suitable for spot welding, input 2001250
volts, in steps of 10 volts, output suitably
tapped for a combination of either 2141618110
or 12 volts 50170 amps, 951- each, carriage
716.
MAINS TRANSFORMERS, 230 volts
input, 150101150 volts 200 amps, 6.3 volts
8 amps, 5 volts 2 amps output, 231- each.
AUTO WOUND VOLTAGE
CHANGER TRANSFORMERS, tapped
0111312001230 volts 350 watts, 551- each,
post 116 ; as above, but 500 watts M-
eath, carriage 316 ; as above, 200 watts,
401- each, post 116.
EX -RADAR MAINS TRANS-
FORMERS, 230 volts input 50 cycles I

phase, output 4,50015,000 volts approx.
80 mlamps, 6.3 volts 2 amps, 4 volts It
amps, 2 volts 2 amps, these transformers are
new, immersed in oil, can be taken out of
the oil and used as television transformers
giving output of 10 mlamps, overall size of
transformers separately x 4I in x 4in.
and 3in. x 3in. x price 751- each,
carriage paid.
ELECTRIC LIGHT QUARTERLY
TYPE CHECK METERS, all for 2001250
volts A.C. 50 cycles I phase, 5 amps load,
1716 each, post 116 ; 10 amp 211- each, post
116 ; 20 amps load, 251- each, post 116.
EX-R.A.F. ROTARY CONVERTERS.
24 volts D.C. input 50 volts, 50 cycles,1

phase at 450 watts output, complete with
step-up transformer 50 to 230 volts, 49110/ -
each, carriage 101-.
EX -NAVAL ROTARY CONVERTERS,
230 volts D.C. input, 230 volt 50 Cys.
1 phase output, 250 watts, LIS each, carriage
101, Another 110 volt D.C. input 230
volt 50 Cys. I phase output at 850 watts,
E2S each, carriage 201-.
IN STOCK -Meters, Chargers, Rheo-
stats. Transformers specially made to
order. Please forward your enquiry.
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EXTENSION SPEAKERS
New type baffle stand with
metal fret, Sin. Price 2.519.
Tax paid. Post. 1/9. Other
types and sizes in stock.

SALVAGE RADIO -GRAM CHASSIS
END DRIVE £7/17/6.

FRONT DRIVE L9/1716.
S Valve S'het. ' 1952 Model.
Made to sell at three times
this price. Latest pin -type
midget valves (BRA series)
reconditioned, tested and guar-
anteed. Write for details without
obligation. Record changer
units also available. Single Speed
(£7 /17/6) and Three Speed
(610!17/6).
PERSONAL RADIOS.-Price E6/7/6, 4 v. T.R.F. receiver with choice of walnut
brown or ivory plastic cabinet. Complete instructions for budding this popular
set, including point to point wiring instructions, are supplied with the kit of parts.
There is no other comparable set available to -day at this price. When ordering,
please state whether you require A.G. model or A.C./D.C. model. Postage and packing
3/6 extra. Assembled ready for use, 35/- extra.
VALVES.-Salvage and surplus. Tested. EF9I, EF92, EB9I, 6F15, EF36, EF50, 6K7,
1T4, IRS, all at 8/9. SU61, ECLBO, at 11/9. 8D2, 9D2, 15D2, SP2, KT32, PEN383,
at 619.
PANNIER BAGS. New. 14in. x 10in. x 51in. Tough vulcanised canvas, lined tin.
sponge rubber. Webbing straps with buckle and snap clasp. 7/6 each. Postage I
STEEL BOXES.-Sheet steel, with locking lid, 101in. x x 5lin. With webbing
shoulder straps. 2/-. Postage If-.
SOLDERING IRONS.-Many as new, but some faulty (repairable). Most sizes and
shapes of bits available. 9/9. Postage 9d.
SOLDER.-Salvage stocks of Ersin Multicore Solder. 12/6 per lb. reel or 4d. yard.
WIRE.-Spring Steel in reels of 25 yds. (.032in.) and 50 yds. (.014in.). 1/- per reel.
5 for 4/-. Postage 6d. each. Nickel chrome resistance wire, same sizes, 4/6 per reel.

C.VV.O.

SALVAGE MAINS
TRANSFORMERS

Guaranteed for three months.
260-0-260, 6.3 v., 3 a., 12,19. Post 2/-.
Also Standard O.P. Transformers.
Salvage, unused, tested. Will match
all normal O.P. valves with 2-5 ohm
Speech Cods, 3,9. Post 1/6.

Or LODUKE'S 621, ROMFORD ROAD,
NDON, E.12.

MONEY
BACK

C.O.D. (GRANGEWOOD 6677) GUARANTEE
STAMP FOR 1952 LIST.

SAKE MT TIP- insist on

WODEN
Atow

and be sure of
Craftsmanship
and Quality

126. '6' CRAMP

189.
WOODWORKERS' VICE

186. E
FITTERS' VICE

1 86. B.
MECHANICS' VICE

No workshop or handyman's bench s

complete without a quality vice. When
seeing your dealer, ask for WODEN Tools
by name. He will be pleased to sell you
"WODEN " because, in Ms experience, he
'mows that they
are second to none
for accuracy and
perfect finish

104. STEEL SASH CRAMP

11110

THE STEEL NUT & JOSEPH HAMPTON LIMITED
WODEN WORKS WEDNESBURY PHONE DARLASTON 331

su q4SSIVI,

E I
MARCONIPHONE

COLUMBIA &

Mechanical Engineering

Gen. Mech. Eng.

Diesel Engines

Refrigeration

Metallurgy

Workshop Practice

Maintenance Eng.

Machine Tools & Metrology

Marine Eng.

Draughtsmanship

Eng. Crowing & Design

Tracing

Jig & Tool Design

Also Examination Courses for: -
A.M.Briti.R.E., A.E.R.Ae.S A.M.I
Also CITY and GUILDS Certificates

Heating & Ventilation. Courses
of Commerce and Business Mans

THIS VALUABLE
BOOK

which details the wide range of Engineering and
Commercial courses of modern training offered by

E.M.I. Institutes-the only Postal College which is part of
a world-wide Industrial Organisation. Courses include: -

Radio & Television

Gen. Radio & T/V Eng.

Radio & TN Servicing

Radar

Sound Recording

industrial Electronics

Advanced Radio

P.M,G. Certificates

Radio Amateurs Licence

Electrical Engineering

Gen, Elect. Eng.

Installations & Wiring

I.E.E. Theory

Civil Engineering and Building

Civil Eng.

Building Construction

Heating & Ventilating

Sanitary Eng.

Surveying

Clerk of Works

Carpentry & Joinery

Builders Clerks

Allf01110bi:e Engineering

Gen. Motor Eng.

High Speed Oil Engines

Garage Management

Production Engineering & Management

Gen. Prod. Eng.

Industrial Abdo.
Works Management

Production Planning

Personnel Management

Time & Motion Study

Costing

Office Practice

Aeronautical Engineering

Gen. Remo. Eng.

A.R.B. Licences

A,R.M. Certificates

General Certificate of Education, B.Sc. (Eng.), Common Preliminary, A.M.I.Mech.E., A.M.I.C.E., A.M.I.Strucl.E.,
.P.E., A.M.I.I.A. A.M.I.M,L. & A.M.I.San.E., A.M.I.Munc.E., A.M.I.E.D.,
in Mechanical, Electrical, Aeronautical, Automobile, Telecommunications and Structural Engineering; Refrigeration,

also provided far all branches
I POST NOW

gement.

INSTITUTES
associated with

N.M.V.
(His

Master's

Voice)

COURSES
FROM

gl
PER MONTH

Please send, without obligation, the above FREE BOOK.
E.M.I. Institutes, Dept. 144, 43 Grove Park Rd., London, W.4

Subject(s) which interest me

Address

IMOD
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Amateur Telescope Discs
S I R,-With reference to the

correspondence pub-
lished on rage 358 of your
July issue concerning the
making of a telescope re-
flector, your readers may be interested to
know that we can -supply amateur telescope
makers with the necessary blanks made in
the finest quality white optical glass. They
can be supplied in 6in., 8in., join., Izin.,
14in., 16in. and 18in. diameter, both in
white crown glass and in low expansion glass,
with or without the edges machined. We
can also offer discs in well annealed green
plate glass for grinding " tools." Any of
the above sizes are usually held in stock, but
we can accept orders for non-standard sizes
at slightly increased prices. In either case
we are happy to deal direct with the telescope
make:.

It might also be of interest to know that
we can supply blanks for crown and flint
combinations for object glasses, also material
from which eyepieces can be constructed.-
CHANCE BROTHERS LIMITED, 28, St. James's
Square, London, S.W.I.

Tramway Exhibition

SIR,-With
reference to the notice in

PRACTICAL MECHANICS concerning our
recent Tramway Exhibition.

We had a very successful show, and were
very agreeably surprised at the public's in-
terest in Tramway History. Most of our
models were up to Science. Museum standard,
and all in Jin. scale representing cars from
Colchester, East Ham, West Ham, Erith. and
London County Council. Smaller exhibits
ranged from " oo " to " o " gauge, and com-
prised S.M.E.T., Croydon, M.E.T. and
Blackpool.

I should also like to mention that
PRACTICAL MECHANICS WaS the means of
a very early relic coming to light, to wit, an
early brass Token, given in exchange for the
necessary cash, before the introduction of the
paper ticket dating back to 1864. This was
sent to me by one of your readers named
Mr. Miles, of Stoke-on-Trent. One side
portrays in relief, Francis Train's Marble
Arch Tramway, and the other side Stafford-
shire Potteries Street Railway Co., Limited,
" Train's Patent." Many thanks are due to
the journal and to Mr. Miles.-F. J. ROCHE
(East Ham).

Boat Engine Problems
SIR, Here are a few suggestions regarding

boat engine problems mentioned in an
inquiry from J. Lappage published in the
August issue of PRACTICAL MECHANICS.

I would like to point out that conversion
kits can be obtained for Ford, Austin and
Morris engines (to convert from car to marine
engines) from a number of firms including
A. C. Whitehorn, Ltd., Ito, Ashley Rd.,
Bristol, who would probably suggest the best
propeller for the converted engine and hull.

Also, a closed -water circuit is better in
muddy water, in order to prevent the jacket
silting -up. It is comparatively easy to make
a heat exchanger for the cooling water -and.

fit it under the hull in contact with the river
water.-A. BROWN (Cardiff).

Westminster Chimes
SIR,-I wish to submit an idea which I

think improves " Westminstsr Chimes."
The same arrangement is useful for rewind-
ing and setting the chimes, and can be
adapted very simply to the specification given
in PRACTICAL MECHANICS for May, 1952.
I have had this idea working very efficiently
in the set I made some while ago.

Instead of having the grooved wheel (in

Extra collar to take
thrust from weights wheel

Spring

includes a 4oz. fuel tank made of copper
tubing 2in. diameter added since the photo-
graph was taken.

The rudder is the same size as fitted to
the metre boat, as the smaller one originally
fitted allowed the boat to wander off course.
She is too fast to handle comfortably, except
on a line.-NORMAN I. S. CROSSLEY (Hazel
Grove).

Tropical Aquariums
SIR,-I read with interest the article in the

August issue by H. R. Hodgkinson on
making a safety device for tropical
aquariums. I would like to point out that
unless the author is concerned with the
requirements of the rarer and more delicate
species of tropical fish he is mistaken when
he states that the water temperature of a
tropical aquarium must be maintained within
2 deg. of 75 deg. F. and that should the
heater fail the fish will die in a few hours.

The majority of tropical fish which have
been hardened, by being accustomed to a
temperature which varies by 3 or 4 deg.,
being higher in summer than in winter, and
lower during the night than during the day,
are unaffected by a temperature as low as
68 deg. F., and only when the temperature
drops to 65 deg. F. is there imminent dan-
ger of the health of such fish being imperiled.
However, fish which are accustomed to a
water temperature continually kept at 75
deg. F. are very susceptible to a sudden
slight drop in temperature, caused either by
the failure of a heater, or by the aquarium
being in a cold draught from an open door
or window.

The important point is, that should for any
reason the temperature be allowed to fall,
it must be restored to its normal value very
gradually if no ill effects on the fish are to
be experienced.

It would take much longer than a few
hours for the water temperature of an
averaged sized tank, kept in a living room, to
fall below the value required by hardened
fish.

I mention these points to try to prevent
the potential aquarist from getting the
impression that he must become a slave to
his thermometer, if his fish are to be
healthy.-P. R. C. STANDEVEN (Bradford).
Interplanetary Space Travel

SIR,-With reference to Arthur C. Clarke's
book, " The Exploration of Space," also

to letters from readers Dennis Urch and
H. H. Porritt in a recent issue.

Einstein's theory of Relativity is incorrectly
and optimistically used to save time in space
travel to the distant stars. Stating that
time in a rocket near light speed is slower than
Earth's time is only half the picture.

According to Einstein's theory, absolute
motion (speed) cannot be measured or
detected, and only relative motion can be
measured.

If we take an object A and say that it is at
98 per cent. light speed, we must ask relative
to what ? Then A is at 98 per cent. L.S. to
object B ; also it is equally true to say that B
is at 98 per cent. L.S. to A. We can take
our choice. Another point is that the speed
of light will remain constant to both A and
B, no matter what their speed or direction.
This is a fundamental of the relativity
theory.

Now as we can only measure relative
motion, the speed of our.- rocket must be
measured relative to some other body, such
as the Earth. But if the rocket speed is
relative to the Earth, it is just as correct to
say the Earth is travelling relative to the
rocket. And in this case it is the. Earth's
time that is slower than the. rocket's.

This leaves us with a situation which
depends on our point of view. Is it the rocket

Mr. N. I. S. Cros,/ey's model launch. (Continued at foot of page 38).

- Wheel on which
weights traverse

End of cam shaft
sweated to rachet
cog

Method of rewinding
chin:ing mechanism.

which the weights are suspended) the wheel
on which a rachet is fixed revolves freely
on the camshaft. Engaging the ratchet is
a cog -wheel which is sweated to the cam-
shaft end.

The operation for rewinding is, therefore,
to pull down the light weight (as in winding
a clock) until the trigger in the relay just
clicks and it is then ready for a further
period of chimes.-T. A. DEIGHTON,
(Cottingham).

Model Diesel -driven Launch
SIR,-The enclosed photograph shows a

two-thirds of a metre model launch
I have built similar to streamlined construc-
tional details of which are given in your
book " Model Boat Building." The engine is
an E.D. Mark II diesel and the propeller is
cast in aluminium and hand finished. The
boat weighs 4lbs. in sailing trim, and this
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"Handicrafts with X-acto"
TRIX LIMITED, of t t. Old Burlington

Street, London, W.r, have just issued
the second edition of their comprehensive
handbook bearing the above title. Written
by W. A. G. Bradman, F.R.S.A., the book,
which is well illustrated, is intended to show
how the well-known X-acto tools can be
used for a variety of purposes including chip
carving, inlay stringing, intarsia work, wood
joints, pictorial marquetry, paper sculpture.
scraper board work and lino -cutting. Further
information concerning this useful hand-
book (priced at 4/6) can be obtained from
l'rix Ltd.. at the above address.

Water -bottle Tops
A NEW water -bottle top was recently intro-

duced to the motoring trade by Creators
Ltd. It is manufactured from P.V.C., and
will fit most bottle necks up to dia-
meter. It is ideally suited for the motorist
who wishes to keep his own supply of dis-
tilled water in an old oil or mineral water
bottle. The cap is resistant to acids, grease
and water, and is supplied in two colours-
red and green.

Retail price is 1/- each (supplied to the
trade in display cards of eighteen, and sub-
ject to full, retail and trade discounts).

Further information can be obtained from
Strand Publicity Ltd., TO, Stanhope Row,
Mayfair, W.I.

The new water -bottle tops, by Creators Ltd.

October, 1952

Johnsons Photographic Apparatus and
Accessories Division

WE are informed by Johnsons of Hen-
don Ltd.. that the progressive expan-

sion of this section of their business has
necessitated a move to much larger premises
in Hendon. As from Monday, Septem-
ber t5th, the address of the photographic
apparatus and accessories division of the
company will be : Apparatus House, 35 and
37. Brent Street, Hendon, N.W.4. (Tele-
phone (unchanged): HEN 7671.

The head office, laboratories and works
remain, of course, at 335, Hendon Way.

It would prevent delay and help con-
siderably if orders and correspondence refer-
ring only to apparatus and accessories were
in future addressed to the Brent Street
premises.

"Gryphon" Fractional H.P. Motors
AS a result of continued research in the

Brook laboratories, since the intro-
duction of their fractional horse -power motor,
they have now developed a new type embody-
ing many improvements in design and per-
formance. The stator is housed in a heavy
steel shell with a strong, detachable cast-
iron foot. End shields, too, are of sturdy
design with reinforcing rings and ribbed
openings, all of which contribute to quieter,
vibrationless running and consequent lessen-
ing of strain on the bearings.

Further particulars arc obtainable from
Brook Motors, Ltd., Empress Works,
Huddersfield.

BUILDING A TAPE RECORDER
(Continued from page 13)

(earth) pin on the plug used on the chassis.
If it is found that there is a slight residual
hum a separate wire must he connected to
the chassis and taken to a good earth con-
nection. A length of standard 8o ohm coaxial
cable is joined to the soldering lugs of the
recording head, and a coaxial plug attached
to the other end for insertion in the socket
on the top of the chassis.

Operation
To use the recorder, place an empty spool

on the right-hand spindle and a spool of
tape on the left-hand spindle, with the end
leading off from the left, so that it may be
taken across the table to the right, t,nd
attach the adhesive end of the tape to the
centre of the right-hand spool. Looking
down on the deck the tape should come
down from the left-hand side of the ;eh -
hand spool across the deck to the
right-hand side of the right-hand spool,
this revolving in an anti -clockwise
direction when switched on. The right-
hand spool should be rotated by hand
anti -clockwise until two or three turns of
tape have been taken up, and then the
length of tape between the spools should be
carefully lifted and placed across the copper
face of the two heads, and round the cap-
stan top, and the slack taken up. Turn the
tape -deck switch to its centre position
(" play "), and the main panel switch to
" record." Set the record volume control
about half -way on, and turn the play -back
control until the mains switches click to the
" on " position. Do not turn the control
any farther. Wait a few moments for the
valves to attain maximum temperature, plug
a microphone into the Input t socket and
then close the tape -drive control which will
switch on the motor and cause the tape to
be slowly wound off the left-hand spool on

to the right-hand one. As soon as it is
seen to be moving smoothly, speak a few
words close to the mike, stop the tape by
opening the tape control and turn the record
volume control back to zero.

Now lift the tape clear of the heads 'Ind
turn the tape -deck switch to the left, which
is the position of rapid re -wind. Holding
the tape drive control knob carefully, close
it until the motor starts and as soon as a
few inches of tape have been wound hick
(approximately as much as was wound off to
make the test recording), open the switch,
replace the tape and you are ready to play
back the recording. Turn the tape -deck left-
hand switch to its central position again, and
turn the main switch to " play -back." Turn
up the volume control (VR2) to maximum,
and start the tape. You should hear the
test recording, and if heard but not clear,
a slight adjustment should be made to the
slotted control on the bias unit. This will
probably have to be about one -quarter of
the way on in a clockwise direction. Fhe
correct setting of this bias control depends
upon the tape used, and too high a bias will
give a weak signal as it will partially erase
it, and too little bias will give a distorted
signal. A few test recordings should be
made to find the best setting, and once
adjusted this will not have to be touched
again unless a different make of tape is
used.

The play -back volume control may be
set to about a to 1 way on and used as
a monitor when recording, provided hat
care is taken to keep the microphone facing
away from the speaker, as otherwise micro -
phonic feed -back will take place and a howl
will start which will be difficult to stop. For
testing the recording section when first .et-
ting up a pair of headphones may be
connected by means of a suitable plug to
the socket on the top of the chassis, dis-
connecting the lead from here to the record-
ing head.

MODEL OF HYDRO -ELECTRIC
POWER STATION

WITH reference to our " World of
Models " article in the September

issue, concerning model hydro -electric power
stations, " Motilus " writes to us as follows:

" I was given wrong information and I
must apologise to the North of Scotland
Hydro -electric Board and the firms con-
cerned. I have now ascertained the correct
information which is as follows :

" The model is to illustrate a pipe -line for
a hydro -electric scheme. It is not full length
to scale, as it would have been too long for
general purposes, but it does include every
essential detail. It was constructed from
drawings and photographs of the Grudie
Bridge installation, to the order of Messrs.
Mechans, Ltd., of Glasgow, who supplied
the pipe -line for the prototype."

LETTERS FROM READERS
(Continued from page 37)

or the Earth at 98 per cent. Light Speed?
We make our choice and it is that one's time
which is going slower.

One other point which seems to have
been overlooked : at near light velocity, to
an observer (if that were possible) there
would be a space time continuous expansion,
i.e., slowing of time and increase of space
(distance) for the pilot of our rocket. This
means that the pilot would gain nothing
from the slowing of time, as the distance to
a star would increase by the same factor.

Also, to our pilot's point of view, space
and time would be normal. To him it would
be the observer's space time that had ex-
panded.

So there is nothing to justify the view that
light velocities would shorten the time or
distances to the stars. It will still take too
years to travel too light years at the speed
of light.-A. J. Butt, (London, W.6).
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GREATEST INVENTION
SINCE THE ALPHABET
Gives the RIGHT word at a

glance !

ega IDEA. , n?!°!?c=Te
il`g=
NV:VI
SPAM',
OAZ /W.

IGNORANT
ILLITERATE
UNEDUCATED
UNINFORMED uttan.
UNLEARNED
UNSCHOOLED 6veL.

UNTUTORED

Every man or woman who uses
words, will find this Idea and
Word Chart a priceless boon. It's
a godsend to all. It gives the word
you want when you want it.
Words and ideas leap into the
mind -vitalise the message -grip
the interest - sway - convince -
compel. Easy -quick -sure.
Have you always at immediate
command just the word you need ?
You can have. It's easy with this
amazing Chart. Send for a free
specimen copy embodied in a
descriptive brochure. Enclose

stamp for postage.
PSYCHOLOGY PUBLISHING CO., LTD.
(DEPT. PR, HV20) MARPLE CHESHIRE

INTELLIGENT
I EARNED
LIT ER ATE
PROFOUND
SC IIOLARLV
VERSED

You Can Become a
HANDICRAFTS
INSTRUCTOR
EXPERIENCE NOT ESSENTIAL

Men who enjoy making things in
wood or metal can turn their hobby
into a permanent and interesting
Career Short hours, long holidays,
and security in a job you would
really enjoy, can be yours if you
become a Handicrafts Instructor.
Let us send you details of the easiest
and quickest way to get the necessary
qualification.

We definitely Guarantee
" NO PASS -NO FEE "
If you would like to know about

our unique method of preparing you
for one of these appointments, write
today, and we will send you an
informative 14.4. -page Handbook -
FREE and without obligation. Mark
your letter " Handicrafts Instructor."
British Institute of Engineering Technology

591,
Shakespeare '"e. BIET17;19, Stratford Pl., London, W.1

Ballpens le
refilled for

AL2

IYour ball point pen has an ink
container which YOU can refill in
two minutes. Fifteen average size
ball pens can be refilled from one
3/1 tube of

ALL PEN INK

Five Colours. Post free with full
instructions on receipt of P.O.
MODERN INKS LTD. (Dept. 725),

82, Centurion Road,
Brighton, Sussex.

GAIN FIVE PLACES IN THE
FRENCH INTERNATIONAL
& A FIRST AT BRUSSELS

Ia

The French International held at

Cormeilles-en-Vexin on Sunday, 29th

lune, 1952. Placings :

Dr. C. Gobeaux (Belgium),VE.D.E

1stEngine.

H.

Queen " & E.D. Mk.
Radio

H. J. Taplin (Britain), E.D. " Radio

2nd Queen," E.D. Mk. IV Engine & E.D.

Mk. II Radio.

h
E. Ballard (Britain), E.D. 2.46 c

4t & E.D. Mk. ill Radio.

G. Honnest-Reddlich (Britain),
6th Veron Skyskooter, E.D. Mk. I Engine &

E.D. Mk. 111 Radio.

J. D. Taplin (Britain), F.D. 4. Radio

7th
Queen," E.D. Mk. IV Engine & E.D.

Mk. 11 Radio.

(Out of 18 competitors.)

in control line world championship

1st (2.5 c.c. class), held in Brussels on

Sunday, 6th lull.

P. Wright (Britain), Engine, E.D. 2.46,

Glo-plug head. Speed, 98.54 m.p.h.

TIKE E.D.
"RADIO QUEEN"

Specially designed for remote
control by the E.D. Radio
Control Unit and to be
Powered by the E.D. 3.46
Mk. IV Diesel. Radio Queen
Kit Set. Price E4 5s. Od.

E.D. Mk. Ill 2.46 RACING
ENGINE

Can be used as a diesel,
glo- plug or spark ignition
engine. Develops over
b.h.p. at 14,000 r.p.m. plus.
Two ball -race crank shaft
and exhausts as an integral
part of the crank case.
Total weight 5 oz. Price
E4 2s. 6d.

Diesel engines, kit sets, radio control units and accessories. Your nearest model shop
will give you full details.

SEE US AT STAND No. 30 AT THE
MODEL ENGINEER EXHIBITION

E. N .ELECTRONIC DEVELOPMENTS (SURREY) LTD.DEVELOPMENT ENGINE Egs
1223 18,VILLIERS ROAD. KINGSTON -ON -THAMES, SURREY. ENGLAND.

The "LANE " MICRO -LATHE
I (in. Centre Height.
61in. Between Centres.

Any Item sold separately.
STOCK DELIVERY.

C. LANE & SON, Dairy Lane,

PRICE L I 0-3-2 (Carrrageiage e)tra-Ave '

COUNTERSHAFT (less
large pulley), E2/4/0.
DRILL CHUCK, " O "
Shank, 8/3.

ELECTRIC MOTOR, I

Ph. 230,25 V. h p.
Constant Speed, E5/0/0.

Neat Portable Home
Workshop built from
"LANE" components,
Photo shows " LANE "
Micro -lathe reducing
(in. mild steel bar down
to lin. IN ONE CUT.
GENUINE REPEATABLE

PERFORMANCE.

21in. x 4 Jaw Indep.
Chuck, 38/6.

Houghton -le -Spring, Co. Durham

THE "TWIN "
ONE VALVE

POCKET RECEIVER
This interesting circuit Is designed
around the famous " twin " valve now
available as a British midget type
operating from midget dry batteries.
By the use of midget components and
the elimination of tuning coils the
set, when not in use, is small enough
to slip into the jacket pocket.
This set requires no aerial or earth,
and can be used indoors or out, giving
powerful headphone reception of many
stations on the medium waveband.
Full instructions, circuit, point-to-
point wiring diagram, and component
list.

PRICE 3,3 POST FREE.
SWIFT RADIO (P)

137, Cotham Brow, Bristol, 6.
ORDERS BY POST ONLY

TELEPHONE SETS, comprising 2
G.P.O. hand -phones, 2 bells, 2 pushes
and 80ft, twin wire. Price 651- post
free. Makes an excellent inter -office,
works or domestic installation. Really
professional instruments. Brand new,
not rubbish. Single instruments, 18i6.
BATTERY CHARGERS for A.C.
mains. For charging 2 -volt accumu-
lators at l amp. Parts with diagram,
176. Complete, 21/6. Postage 10d.
FOR TRICKLE CHARGING CAR
CELLS, parts with diagram. Output
11 amps. for 6v. or 12v. cells. Price 42/6.
Post 1/-. 3 amp. output, 50!-.
POWERFUL HAND ENGRAVER
for all Metals, Plastics, etc. Operates
from 6 v. battery or through trans-
former from A.C. mains. Engraver,
2276. Transformer, 12/6. Post 1..C.
Instrument Wires. Ebonite, Metals.
Workshop Materials. Illustrated List 2d,

ECONOMIC ELECTRIC Co.
64 London Rd., Twickenham

WILCO ELECTRONICS
ZOL LOWER AD D ISCOM BE ROAD,
CROYDON. ADDiscombe 2027

"INEXPENSIVE TELEVISION." Re-
vised and enlarged edition giving circuit of
111055, etc., also 451,10,s Pye Strip, 2/6,
post 3d.
RECEIVER 8.135: as specified for " In-
expensive Television." Complete with 10
valves, 45/, Cge. 7/6.
45 Niels PYE STRIP. A ready-made vision
receiver for London frequency. Complete
with 6 EF50 valves and ,an EA50. 57/8,post and pkg..1/6.

ICROAMMETER. D.C. 100-0-100, 21in.
flush. 40/, Post 1/6.
MOVING COIL METER with 1 MIA
movement, 21in. flush, rectifier type, scaled
0/100 volts A.C. Resistance 100 K. ohms.
A vary useful basic meter 301- post free.
EF50 VALVES. Red Sylvanian or British.
Guaranteed unused. Ex new equipment.
7:6, post 6d.
PORTABLE TEST METER. Just the
job [or the home constructor, in neat case.,
Sin. x 5in. a 9in., reading 1.5, 3, 150 volts, 6
and 60 m/a. D.C., 5 k. and 25 k. ohms. 17/6.
post 1'6.
CLOCKWORK Al ECHAN ISM. -Precision
made movement with contacts making and
breaking twice per second, can be used for
switching on and off lamps. etc. Brand
new in sound -proof cabinet with thermostat
temperature control. Ideal for dashing
signs. 17,6. postage 1/6.
HEADLAMP complete with Eattery
Case. Fits on forehead. Leaves both hands
tree, 101-, Post 1/-.
VEEDER COUNTEll 0-9090, lin. x fin. x

Very useful, 101- each, post 8d.
BROMIDE PAPER -Glossy grade, soft,
5lin. x 5lin., 7,6 per gross, poet 6d. Normal,
Ogin. x 7fin., 11/- for 50 sheets, Post 11-
12in. x Eg in., ME for 50 sheets, post 1'-.
PHOTO FLOOD LAMPS. -1,005 watt,
230 volt. 10'- each, post L. --
RESISTANCE MATS. -Make ideal heating
mats for Aquariums, Photographic solu-
tions, Print dryers, etc. Mains voltage,
150 or 620 watts. Black heat, size 10in. x 6in.

211/6p'os It tfrIeeENElA CT !FIE RS. Bridge Types.
6 v. 1 a. 10/8 12 v. 1 a., 12/6 ; 24 V. 75 mA.,
0/- : 36. v. 2.5 a., 30/- ; 48 v. 75 mA., 7/8
48 v. 150 mA., 10/- ; 06 v. 2.5 a., 75/, Post 11,
AERIAL RODS.-12in. long, iin. diameter.
Any number of sections can
gether. 2/6 dozen, 6/- for 3 dozen, 11/- half
gross, 20/- gross, £6 per IMO.
SLOW MOTION DIALS.-6in. Scaled
0-100, reduction 200 to 1 or direct, ideal for
wavemeters, signal generators, etc. Ourprice, while they last, 5/6 each,. post 1,,
THERMOSTAT SWITCH. -Bimetal typo
in sealed glass tube, 2lin. x din. 30 deg.
Cent. Ideal for Aquariums, Wax and Oil
Baths, Gluepots. etc. Will control I amp.
at 240 v., 5'- each, post 6d.
THERMOSTAT.-Satchwell 12in. 'stem,
0/250 v. A.C.; D.C., 15 amps. A.C., .1 amp. D.C.,
10 to 90 deg. Cent., 35/-. post 1/6.
FLASHING SWITCH UNIT with 6
contacts. Fun rotation 60 seconds, operated
by a Sangamo Synchronous Motor. 230
volts A.C. 2 watts. In metal case, 3fin. a
22in. x 22in. 15/-, post 1/-.
ACE IL PUMPS. -These pumps enable
you to fill all accumulators on the bench
with the carboy at floor level. Brand new.
only 30,-, Post 110.
INTERESTED IN FISHING ?-Then send
for one of our tapered whip aerials and
make yourself a fine rod worth pounds.
Consists of three tubular steel, seamless
copper plated sections 4f t. long, which screw
into each other and are well finished, 7/6,
carriage 2/-. (Eire, 6/6.)
CUTTER HEADS.-" Recording " high
impedance. A bargain at 55/- each, post 1/-.
CUTTER STYLI!, 6/- per doz., large
quantity available at special rates.
PORTABI.E ELECTRIC BLOWERS. -
220/230 volts 220 Watts. Completely en-
closed, 8ft. flexible hose and nozzle, 7 yds.
C.T.S. Flex, Many uses where clean, dry
air is required. 28/15/,
ACCUMULATOR CHARGERS in black
crackle case with fuses and meter, 6 and
12 volts at 4 amps. Bargain Price, £4/1916.
Pkg. and carr., 5/-.
" ELF " CIRCUIT BREAKER, 220 volts,
2 amps., size 3in. round, 10/6, poSt 1/,
KLAXON GEARED MOTORS No.
IK5SB3-W7. Torque 15 lbs. ins.'175 r.p.m.,
220/240 V. A.C. Induction type, £10 each.
24 -VOLT D.E. MOTORS with double ended
shaft tin. x 3in., 8/6, Post 1/-.
TWIN FLEX in black braided covering,
approx. 25 -yd. coils, 716, post1/-.
PRE -AMPLIFIERS for T.V., including
EF50 valve, 15/- each, post 1/0.
HAND TELEPHONE. Brand new with
cord, 15/- each, post 116.
INERT CELLS, 1! volts, size tin. x 2in.x
5in. Just add water, last for years, ideal
for Electric Bella, Telephones, Models, etc.
Only 21- each, post and pkg. 1/-, ei" 4 for

1 9/ -11,TAGE,
post free'

%0 REGULATOR.-Input 230
volts A.C., 21 amps. ; output. 57.5 volts to
228 volts in 16 steps With current limiting
reactor. Ideal for welding, 515.
MASTS, TELESCOPIC. Extending to
12ft. in 7 sections. 15/6, post 118.
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NEWNET

Engineering
Works

Practice

An entirely
New Work

for
Ambitions
Engineers

SENT TO YOU
FOR FREE EXAMINATION

Fifty top-ranking specialists give you

the fruits of their lifetime's experience

This latest Newnes' technical work has been planned in particular
to aid the ambitious engineer. Written by the foremost specialist
engineers in the light of post-war development and experience,
it sets out to equip you with knowledge vitally necessary if you
wish to gain a higher position. You can e.ramine the complete
work in your own home free of charge and without obligation.

Basic Processes and Machines
Modern Methods and Materials

Production Engineering
Installation, Operation & Maintenance

Here is what you receive for Free Examination

2 022 pages of invaluable infor-
mation written by skilled

engineers, many of them executives
of world-famous engineering firms.

2,000 instructive works photo-
graphs, diagrams, per-

spective and working drawings, etc.
A Volumes strongly bound in Rich

Maroon Canvas Cloth.
24 Unique Data Sheets, contain-

ing facts, figures, engineering
drawings, special photographs, etc.

JUDGE THIS
NEW WORK

FOR YOURSELF
without cost or obligation

You are invited to examine it in
your own home for 7 days. No
cost-no obligation. You are the
sole judge of its value to you.
Simply complete and post coupon
below. DO THIS TO-DAY-
NOW-it is to your advantage.
If von do not wish to cut your" Practical
Mechanics." apply on own notepaper
to George Newnes Ltd. (PME.1).66'69,
Great Queen St., London, 14'.C.2.

Ir
To : GEORGE NEWNES Ltd.. 66-69 Great Queen St.. London, W.C.2.

YES, send me post paid for seven days' FREE examination Newnes'
ENGINEERING WORKS PRACTICE.

It is understood that I may return the work within eight days with no further
obligation. If I keep it I will send you a first payment of 10s. 6d. eight days after
deliver) and 10s. 6d. monthly thereafter until the sum of £7 17s. 6d. has been paid.
Cash price within eight days is £7 10s. Od.

12 Instructive Wall Charts, pre-
senting technical details -in

convenient form.
1 Strong Chart Case, with pockets

for Data Sheets and Wall
Charts. Bound in cloth.

1copy IVorkshop Calculations,
Tables and Formula, a time-

saving and work -saving pocket
book for engineers.
2 Years' Free Technical Advisory

Service.

- FREE EXAMINATION

Name

Address

Occupation Householder 9

Signature Date
(Parent's if under 21)

I

I

I

I

I

Unsurpassed for
QUALITY
REPRODUCTION,.:`

*.O.TSrown
"K"
TYPE

MOVING COIL
HEADPHONES

The increasing appreciation
and importance of High
Quality Reproduction accounts
for S. G. Brown Type " K "
headphones being used in
Laboratories. Sound Studios
for acoustic research, monitor.
ing. DX work, etc.
D.C. Resistance : 47 ohms
impedance : 52 ohms at 1,000
cis.
Full details of the wide range of S. G. Brown Headphones
for specific purposes ore available in Brochure " P.M."
-sent on request.

*A. TOrown ftb.
SHAKESPEARE ST., WATFORD, HERTS.

Telephone: Watford 7241.

CONICAL BAKELISED
PAPER DIAPHRAGM.

SPEECH
COIL

1111.1am
ALCOMAt

POLYTHENE
MAGNET

MEMBRANE

12.

FRANK'S of GLASGOW
EX -GOVT. PRISMATIC BINOCULARS
Best British makes, 6 x 30. Eyepiece focusing.
Complete with web case. Guaranteed 17.19.6
condition. Post 2 - extra.

U.S. ARMY LENSATIC COMPASSES
Incorporates lens system and sighting vein, thereby
enabling bearings to be taken. Card diameter Qin.
Weight 2t oz. Unused and perfect. Complete
in waterproof case.

including postage. 22/6

BRITEX MICROSCOPES
A soundly designed and well constructed microscope with built-in illumination. Specifica-
tion: height 9in.; stage, 22in is 2in. ; magnification. X50 to X150. .e5.1 5.0

Postage 1/6 extra. Ole

MSE OPTICAL UNITS
This is an optical locating device for fitting to own Jacob's Chuck of gin. or tin. It is
totally enclosed and a sight can readily be taken down the spindle centre, through the
chuck on to the workpiece markings. Available in shanks of No. 2 or No. 3
Morse taper, Unused and perfect at almost half makers' price. 16-15-0including postage.

EX -GOVERNMENT BARR & STROUD RANGEFINDERS
Coincidence type. 80cm. base. Range from 250yds. to 20,000yds. Can be read directly.
quickly and accurately on measuring scale. Magnification 10 X. Nett weight 13Ibs. Overall
length 35Ain. Each instrument tested and guaranteed to be in perfect condition. Original
cost approx. £100. Complete with wood transit case.

Carriage free U.K. 112

SATISFACTION GUARANTEED ON
ALL PURCHASES OR FULL REFUND

A few oddments in precision measuring tools available. Unique and interestinz stocks of
Astro Telescopes and Binoculars; Drawing and Surveying Instruments; Navigational
Equipment. Photographic Goods. We specialize in apparatus for the home constructor.
Lists available

CHARLES FRANK Phone: BELL 2106
Grams : BINOCAM. GLASGOW.

Instrument makers and Dealers. since 1907.

67-73, SALTMARKET GLASGOW, C.I
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QUERIES and

ENQUIRIES
A stamped, . addressed envelope, three penny
stamps, and the query coupon from the current
issue, which appears on page 8 (THE CYCLIST),
must be enclosed with every letter containing a

. query. Every query and drawing which is sent
must bear the name and address of the reader.
Send your queries to the Editor, PRACTICAL
MECHANICS, Geo. Newnes, Ltd., Tower House,
Southampton Street, Strand, London, W.C.2.

Paper Making at Home
T WOULD like to carry out an experiment at

home of trying to make a rough or crude
type of paper. Is it at all possible and, if so, could
you give me any information on how to proceed ?
-E. Minshall (Northwich).
10 make even the crudest of papers you must have
" some sort of " beating engine." This consists
of a wooden drum with nails around its periphery.
This drum is revolved under water so that the peripheral
nails come into close contact with a series of nails
driven in the side of the vat. Whilst the drum is
revolving paper is pushed down on to it so that the
paper is forced into contact with the nails on the side of
the vat. Between these nails and the nails on the drum
it is gradually shredded. Gradually, paper fibre will
be suspended in the water and it will give a white,
milky appearance to the latter. When the water has
attained a full milky appearance it is run off through a
fine metallic gauze. This retains the shredded fibres
of paper and enables them to be laid out on the gauze,
thus bringing into being a sheet of paper -like material.
The thinner the paper used for shredding, the better
will be the latter process and the better the quality of
the paper prepared. For an experiment, ordinary tissue
paper shredded into, and boiled up with, hot water will
give quite passable results, although the newly -made
paper would be much more enduring if it were passed
through a size bath containing 5 parts soap, 3 parts
alum and 92 parts water.

Modernising Old Picture Frames
T WISH to give a modern finish to a number of

old picture frames, and would be very grateful
if you could advise me in this matter. I have
seen various finishes, some smooth and some
rough, but they are generally off-white in colour.
-K. Bachmann (Hove).
THE following is the usual procedure for giving a
" modern finish to old picture frames of the average
type, contour, surface and colouration :

Obtain from any artists' colourman about t oz.
each of Flake 'White (white -lead), Yellow Ochre,
Raw Umber and Terre Vcrte, all these being in fine
powder form. You will also require a pot of gum or
paste, a good table knife or a suitable steel spatula
together with a sheet of glass of suitable dimensions.

Place some of the Flake White on to the glass sheet
and add to it cold water, a small amount at a time,
mixing the white pigment with the table knife or
spatula to the consistency of a thin cream. When this
cream has been prepared work into it a very little of
the Yellow Ochre and a similar quantity of the Terre
Verte. Remember always that the Terre Verte, being
of a greenish hue, will give a colder colouration, whilst
the Yellow Ochre will give rise to warmth and lightness
of colour. A darker colouration can be obtained by
substituting Raw Umber for the Yellow Ochre. In
fact, by the judicious admixture of these pigments and,
if desired, by their dilutiofi or thinning out with ordinary
whiting, quite an extensive range of frame cole5rations
can be obtained.

When the frame distemper has been prepared in
shade to your satisfaction, stir into it a little of the gum
and it will be ready for use. Apply it to the frame with a
brush and allow it to dry. It will dry, usually, several
shades lighter. When dry rub the distempered frame
with a damp soft, cloth (one which is almost dry)
and if the original decoration of the frame has been in
gold, the gilding will show through on the high spots.
Wax polish may then be applied and rubbed lightly in,
but this treatment is not always necessary.

This decorative treatment of picture frames is quite
a straightforward procedure. It can be done at relatively
low cost and, with very little practice, some exquisite

-and charming effects, as well as very novel ones can be
obtained with comparative ease.

If by any chance you find the result not satisfactory,
the whole of the frame can be wiped over thoroughly
With a wet soapy rag and the procedure recommenced.

If you have any trouble in obtaining a suitable gum
you can make this for yourself by dissolving about t5
parts of cooking gelatine in 85 parts of water and by
stirring into the clear solution about 5 parts of Lysol,
the function of the latter being to prevent the formation
and development of mouldy growths in the gelatine
ibediurn.

By obtaining the colours in quantity and by making

the gelatine binding medium yourself, the whole cost
of the picture decoration can be reduced to an absolute
minimum.

'Dental Waxes

I
The enclosed sample of wax is used for
sticking artificial teeth in boxes and on dis-

play cards. Could you give me the composition
and any idea of how it is made, and what ingredient
would raise or lower its melting point? I will
need to make it into strips of in. x in. Could you

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

with their enquiries.

suggest a way of doing that and a lubricant
for the mould employed ? Please give the names
of suppliers of the ingredients.

2. The enclosed wafer is part of a "base plate"
which is used for reinforcing wax " try ins."
Could you tell me its composition, where the
ingredients may be obtained, and a suitable mould
lubricant for it ?-M. Behan, L.D.S. (Drogheda).
T. It would take about two weeks of an analyst's

time to investigate the composition of the -two
wax samples which you have submitted for examination,
particularly (in view of the complexity of the modern
dental waxes. We feel sure, therefore, that you will not
expect our query service to undertake this specialist
and professional work for you.

There are, however, innumerable wax mixtures
which you could make up for yourself fairly easily.
Here is one of an average, simple composition :

Paraffin wax ... go parts (by weight).
Ceresin ...     39 xt lf
Beeswax
Japan wax ... 1 7
Prime yellow Carnauba wax ... 3 "
Venice turpentine 33 ,,

Melt the waxes in a pan heated on a steam or water
bath. Add a little wax or oil -soluble dye to give the
shade and colour required, or, in place of this, stir in a
small quantity of rouge or finely -ground iron oxide.
Finally, stir in the mixture,
whilst still warm, into narrow wooden channels made
by nailing wood strips together, using a strong paste of
soap and water as the mould lubricant.

THE P.M. BLUE -PRINT SERVICE
I2FT. ALL -WOOD CAN 0E. 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, Ss.*

SYNCHRONOUS ELECTRIC CLOCK. New
Series. No. 6, Ss.*

ELECTRIC DOOR-CHIMa. No. 7, 3s. 6d.
ASTRONOMICAL TELESCOPE. New Series.

No. 8 (2 sheets), 7s.'

CANVAS CANOE. New Series. No. 9, 3s. 6d.'

DIASCOPE. New Series. No. 10, 3s. 6d."

EPISCOPE. New Series. No. I I, 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.

The above blue -prints are obtainable, post free,
from Messrs. George Newnes, Ltd  Tower House,

Southampton Street, Strand, W.C.2.

An * denotes constructional details are available, free
with the blueprints.

- Any ordinary pharmacist should -be able. to supply
the above materials and thus save, you the cost of
carriage. If not, apply to a good London firm of

 laboratoryrsuppliers, such as Messrs. Baird and Tatlock,
Ltd., 14-x7, St. Cross Street, Hatton Garden, London,
E.C.t,. or Messrs. Hopkin and Williams, Ltd., St.
Cross Street, Hatton Garden, London, E.C.1.

2. The 'wafer" which you mention is built up
on the same lines as the above, but is softer and more
adhesive. You can lower the softening -up point and
increase the plasticity of these waxes by increasing the
amount of Venice turpentine which is incorporated, by
increasing the amount of the white waxes (paraffin and
ceresin) or by adding one or two parts of a plasticising
liquid, such as tricrescyl phosphate. You can harden
the wax mixtures by reducing, the proportions of the
above ingredients, and, also, by increasing the amounts
of the Carnauba wax, which is the hardest of all the
waxes.

It would, in our opinion, be far better for you to
obtain these particular waxes from a dental manufactur-
ing firm, rath .r than to attempt to make them up on your
own initiative and without adequate exp.rience and
" know how."

Formula for Flexible Moulding Com-
pound

POULD you supply me with a formula for- making a flexible moulding compound for
plaster casting ?-P. Reed (Greenock).
VOU will find yourself very much restricted in the
" small-scale making of the flexible moulding

compounds which you require, because most of these
have to be processed from ingredients such as rubber
compounds and synthetic resins, all of which are most
difficult to deal with on a small scale, although they
can now be obtained commercially.

In your case, the best flexible moulding compound
which you can prepare for yourself will consist of a
mixture of equal parts of glue and gelatine dissolved
in water. The actual amount of water used will depend
upon the degree of stiffness and also the flexibility which
you require of the moulding compound. This will call
for some experimental work on your part. We suggest
that you begin by dissolving 3 parts of a 50-50 mixture
of glue and gelatine in 7 parts of hot water. To this
solution you should add about x part of glycerine, the
more glycerine the greater the flexibility of the compound
will be, and in this respect you will have a very fine
control cn the properties of the material. It is most
necessary that you add about r part (or even less) of
carbolic acid dr Lysol to the liquid solution, otherwise
it will turn mouldy and will become unpleasant to deal
with.

For use, the stiff product should be placed in a basin
and surrounded by hot water, or even merely warm
water. It will quickly become as flexible as rubber.
and when allowed to cool will rapidly set stiff again.
We take it that this is the sort of thing which you desire.

Frosting Electric -light Bulbs
PLEASE tell me how to " frost " clear electric

light bulbs (230 v.). The type of bulbs I have
had to use can only be obtained in the clear state
and they give too brilliant a light. -G. W. Eyre
(Cleethorpes).
THE only method of permanently frosting the

outside of clear electric -light bulbs is by means
of the fumes of hydrofluoric acid. This substance
actually corrodes the glass surface and thereby renders
it opaque very effectively. Place a small quantity of
powdered fluorspar at the bottom of a lead or iron vessel
and cover the substance with strong sulphuric acid.
Place the bulb to be frosted in the upper part of the
vessel and then put the whole assembly in a pan of hot
water. Under the influence of heat, the fluorspar -
sulphuric acid mixture will generate free hydrofluoric
acid which will pass off as a gas and thereby make
contact with the glass of the bulb above. When the
bulb has become frosted sufficiently it is merely rinsed
in water and dried.

A still simpler method of effecting this result is to
dip the .bulb for a few minutes in a warm dilute solution
of hydrofluoric acid which latter can be obtained in
special containers from Messrs. Oswald M'Cardell &
Co., Ltd., Sudbury Hill, Harrow, Middx.

If you use the alum solution method of superficially
frosting the bulb dissolve the alum in a 5 per cent.
solution of gelatine. This will have the effect of
keeping the alum crystals on the glass and of retarding
their flaking -off.

Damp -proofing Window -sill
T AM experiencing dampness beneath a bay

window, and believe that rain is seeping
through the rough concrete window -sill on the
outside. Can you advise me how to render this
weatherproof or if I should "fill" in rough
surface and finish with hard gloss paint ? I
would prefer the sill to be its natural colour if
possible. -T. Whale (West Bromwich).

THE trouble is probably due to the fact that the lower
wooden window frame is resting directly on the

brickwork underneath without any damp -insulating
membrane, such as slates or bituminised felting between
the two. This is a common defect these days. We note
that you wish to retain the natural colour and a rough
surface of the window -sill surround and yet, at the same
time, to render it damp-proof.

There is one good way, although a ratoer expensive
one, of doing, this. It consists in making -up a thin
" paint " of stone -dust (of the required colour) and
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hydrolysed ethyl silicate (a transparent liquid) and
brushing this on to the surrounds of the window, par-
ticularly outside, but, if necessary, inside the room.
Choose fair weather for the job, when all the dampness
has disappeared. Within a week the silicate mixture
will have become rock hard, in which condition, it will
be insoluble and damp -resistant, and will act as a binder
for the powdered stone which has been mixed with it.
When hard, the area can be brushed over with paint or
treated in any other manner which you may desire.
Hydrolysed ethyl silicate is not a very stable substance.
It must be used within one month of its delivery. It
seeps into the stone or brickwork and slowly relebses
silica within the pores of the work, which silica form-
a sort of continuous film which is impervious and
completely damp -resisting. Hydrolysed ethyl silicate
can be obtained from Silicaseal, Ltd., Westgate Hill
Grange, Newcastle -on -Tyne, 4, which firm will no
doubt send you particulars of this substance in response
to your inquiry.

As an alternative, the stonework should be brushed
liberally with raw, hot linseed oil. After one or two
applications of this, the area should be given a good
coating of any white or red -lead paint, which, when dry,
may be given a surface coat of paint as required. The
most suitable substance for your use in this case is
undoubtedly the hydrolysed ethyl silicate, since it gives
efficient damp -resistance without materially altering
the colour or appearance of the treated area. Only its
initial expense is against it for this class of work.

Covering Damp Walls
T HAVE recently moved into a house, built in
.1 1939, and have started interior decorations.
The wall covering, instead of being the usual
plaster, appears to be a very hard, smooth and
impervious cement. The walls are inclined to be
damp, due, I think, to condensation, as interior
partition walls are as bad as exterior walls, but
the condition soon clears up when the weather
allows plenty of ventilation. My difficulty is in
renewing wall covering. Wallpaper bubbles and
soon becomes loose, and unless distemper is put
on so thick that the brushmarks spoil the finish
it just runs down the wall.

How can I treat this surface so that ordinary
distemper and wallpaper can be applied, and
also what should be used for filling cracks ?-
K. L. Peers (Hayes).
YOUR trouble is that your walls have been rendered

with an impervious coating of material. If the
walls had been of plaster the trouble would not have
arisen and it is difficult for us to see why, in fact, the
walls were not originally so plastered. An ordinary
plastered wall absorbs a small amount of damp or
moisture which is deposited on it by condensation from
the atmosphere or from other sources. When the
room becomes warmer the absorbed moisture is again
given off from the plaster and it is not noticed therein.
But when the wall is not able to absorb moisture, the
latter collects on the wall surface and, in the end, begins
to trickle down the wall in an unpleasant manner.
To make a really good job of your walls the impervious
material would have to be chipped off down to the brick-
work or, at any rate, for about one inch of depth and
then replaced by ordinary wall plaster, this latter
being given a skim coat of Keene's white cement.
This would provide a very excellent " eggshell " finish
on which any colourwash or distemper could be coated.
Wallpaper could be then laid on this, either with or
without the intervening of distemper or colourwash,
but, usually, when a room is apt to give rise to a good
deal of condensation, it, is better to do without paper
on the wall and to have merely a plaster or other
rough -surfaced absorbent coating.

For the same reason a plaster surface should never
be painted, nor should any treatment be applied which
will destroy the essential porosity of the plaster surface.

An alternative treatment open to you is to remove
the paper from the wall and then to apply several
coats of an ordinary distemper in the hopes that this
layer will effectively be sufficiently absorptive to deal
with an excess moisture which may be present in the
air of the room.

A further alternative is to use the " Murac " flat
distemper paint which is manufactured by Messrs.
John Hall & Sons, Ltd., Hensgrove, Bristol, which,
although rather expensive, is, we think, sufficiently
absorptive to deal with variations of moisture contents
in room atmospheres.

For filling cracks in wall plasters there is nothing
better than wall plaster itself, ordinary cement or
Keene's white cement. The edges of the cracks should
be thoroughly wetted before the new filling material
is put in, otherwise the dry edges of the cracks will
absorb moisture too rapidly from the fresh filling
material and will, in the end, result in the filling material
becoming loose and falling away.

Blooming Lenses
PLEASE supply me with details of the process

used in blooming optical lenses. I have
considerable experience of camera and instru-
ment repairs including binoculars and the
removal and reassembly of the lenses present
no difficulty.-M. Barden (Sutton Coldfield).
THE " blooming " or " coating 7 of lenses and other

optical glass surfaces is, in general, a fairly
straightforward process, but it necessitates costly
apparatus, for which reason it is not generally under-
taken by individual workers.

Essentially, the optical components are stripped of
all their metal work and placed in a special holding -
frame in which they are enclosed within a dome -shaped
stout glass vessel which is then highly evacuated. A
mineral fluoride, usually maznesium fluoride, is then

electrically heated within the same evacuated enclosure.
By this means the fluoride is, as it were, evaporated
and a " mist " or " rain " of the fluoride is thus created
within the enclosure. The mist of fluoride subse-
quently condenses on the glass surfaces, with the result
that a very thin layer or coating of the fluoride is
deposited thereon in a more or less uniform layer.
The coating is obtained in the crystalline condition.
As such, it is perfectly transparent and it does not
interfere with the direct transmission of light, merely
hindering the passage of oblique rays of light. It is
these properties which render so valuable the deposit
on the glass surface.

To be of greatest efficiency, a lens, such as a camera
lens, should have all its glass -to -air surfaces, at which
reflection of the light rays may take place, bloomed,
but more usually only the front and back lens surfaces
are thus treated, because it is found that this " semi -
blooming " gives fairly adequate results. The same
applies to binoculars. Thus, if you want the highest
degree of efficiency in any of these instruments, you
will have every glass -to -air surface systematically
bloomed. If otherwise, merely the first glass -to -air
surface of the objective lens will be sufficient for such
treatment. If you find yourself unable to undertake
this optical work, it can te done for you by a firm such
as Messrs. C. J. Whilems, Ltd., Ilford Optical Works,
Forest Road, Barkingside,Essex. Equipment for the
blooming process can be btained from The Cambridge
Instrument Co., Ltd., 13, Grosvenor Place, London,

or from Messrs. Philip Harris & Co., Ltd.,
544-146, Edmund Street, Birmingham, or from most
firms of laboratory dealers specialising in optical work.

A Simple Periscope
T WISH to make a simple periscope (to be used
+ on land, of course) and should be obliged if
you would kindly forward details.-W. Carter
(Birmingham, 23).
A SIMPLE and

efficient periscope
can be made of thin
wood, such as plywood,
boxed up as shown in
the sketch. The top
and bottom ends can
be either square or
bevelled, as shown, but
in either case the two
mirrors, M, must be
fixed at an angle of 45
deg. Openings are
arranged on opposite
sides and at opposite
ends of the box for
collecting the light rays
which form the pic-
ture L.

For small periscopes
the mirrors such as are
carried in ladies' hand-
bags would be suitable.
Obviously the height
of the viewer and the
height of the obstruc-
tion to direct vision
must determine the
length of the periscope.

Making a Dress-
making " Judy "

IWISH to make a
dressmaking form,

or " Judy," at home.
This, apparently, will
entail two processes ;
(a) making the mould
of myself ; (b) using
the mould to cast the
" Judy."

Can you please tell
me what materials to use, and the cheapest and
easiest method?-Marie Moore (Co. Sligo).

IT is very difficult to make for oneself the dressmaking
forms or " Judies " which you describe. The

simplest method (which requires the services of an
assistant) is to strip to below the waist and to cover the
skin. -ell over with olive oil or Vaseline. Then take a
length of stout tape about tin. broad, secure the end
of it to a point low down at the back by means of
sticking plaster. Bring it tightly but comfortably over
the shoulder and secure the other end of the tape to a
point low down on the abdomen in a similar manner.
On each side of the body secure two of these vertical
tapes. Cross tapes must then be very carefully applied
between the vertical tapes, being stitched to the latter.
At times the vertical tapes may have to be secured in
places to the skin by means of sticking plaster, and it is
here that the necessity of oiling or greasing the body
will be appreciated, since the oil or grease film on the
skin will enable the sticking plaster points of attachment
to be varied and altered without painful pulling.

Having thus taped and criss-crossed the whole of the
body between hips and neck, the entire structure is
carefully cut into two longitudinal halves. Each half
is then tried on to make sure of a comfortable fit.
Whilst the tape structure is in position, it is lightly
covered by stitching or pasting with a thin fabric or
even with paper. One by one the tapes are cut away
and replaced by stout wires so that, gradually, a sort of
wire frame conforming more or less accurately to the
contours of the figure is brought into being. The
opposite side of the body is similarly treated. It will

not be difficult now to join the two frame halves together
to form a complete form for the body, and from the
wire " skeleton " thus resulting, a papier-mache mould
may be prepared by pasting or gluing newspaper sheets
over the wires until an adequate thickness of paper has
been built up. When dry, the newspaper form may be
surface painted to give it protection and great stiffness.
In this manner you will be able to create a " Judy "
replica of the figure using a minimum of materials.

Modern establishments which do this work use a
synthetic resin moulding material which is placed over a
rubber -like, skin-tight garment worn by the "subject."
Moulding material of this type is " Vinamold," manu-
factured by Vinyl Products, Ltd., Butter Hill, Car-
shalton, Surrey, but we do not think that you, even with
the aid of an assistant, would be successful in working
this method.

Soft Bromide Paper
T HAVE some soft bromide paper which is of

little use to me unless I can get it to give
similar results to normal paper. Is it possible
to make it more contrasty, either by a treatment
before exposure, or by an addition to the de -
developer, or by an after -treatment ?-F. R. Nunn
(Derby).
WE presume that you are referring to the " soft"

bromide papers of ex -Service origin, of which
there are large quantities on sale. These materials are
quite unsuitable for printing or enlarging from ordinary
negatives, and it is quite impossible to alter the printing
characteristics of a bromide paper. For example, you
cannot by any simple immersion treatment obtain hard
or contrasty or even a normal printing paper from one
which has been coated with a soft emulsion. This is a
fact which many people have found to their cost, and in
our opinion these ex-W.D. " soft " papers should not
be sold without some assessment and statement of their
characters and potentialities. They require heavy,
dense and contrasty negatives-the sort of negative
which would be ideal for the old type of carbon or
platinotype printing.

In the circumstances; all you can do is to give the
paper a minimum exposure and a forced development
with a strong M.Q. developer, but if the development
is forced too greatly, the entire paper will " veil " with
a greyish sort of chemical fog. Alternatively, you can
print the paper as well as possible in the ordinary way
and then reduce the greyish prints in a weak hypo-
ferricyanide solution which will have the effect of
increasing the contrasts. Such a solution is :

Potassium ferrocyanide, 5o grains; water, Ioz.
This is added to an ordinary solution of hypo (about

ao per cent. hypo solution) until the hypo solution is
coloured a pale yellow. The greyish " soft " prints
are placed in this solution and gently rocked therein for
about 15-2o minutes until their contrasts improve. But
by any of these expedients you will never get the good,
clear results obtainable on contrastier grades of bromide
paper.

Painting and Re-covering a Car Sunshine
Roof

T WISH to re-cover the sunshine roof panel of
J. my Standard 8 car and I also wish to change
the colour to another shade of fawn to match the
present finish. What kind of paint should I use
for this purpose and where could I obtain a small
quantity ? A paint which would also improve the
weatherproofing would be preferred. - C. J.
Northam (Swindon).

THE car roof covering fabric consists of a stout
fabric base surface impregnated with a transparent

synthetic resin which has probably been heat -treated by
running through hot rollers in order to give it greater
stability and insolubility. We take it that you do not
wish to apply a mere stain to the surface of this material
but an actual paint. This would, of course, cover up
the grain or surface pattern of the material, but, as you
say, it would certainly improve its water -resisting
qualities. You have a very free choice in this matter.
Having got the material well fastened down, you can
apply almost any type of paint, but it is most advisable
that the paint should be of good quality, having good
drying properties. We recommend two thin coats of -
any gloss paint of which latter there are numerous
proprietary makes. It is not advisable to endeavour
to cover up the grain of a fabric with thick paint applica-
tion, because a thick paint coating would only tend to
crack and to craze under the heat of the sun and, in
consequence of sudden temperature changes. Start
with one thin layer of good oil paint, as above recom-
mended, and only give a second coat when you think
the fabric is really in need of it. In other words, keep
the paint coating down to a very minimum. No priming
coating is, or should be, necessary.

A Correction
WITH reference to the query by W. B. Gilmore on

reflecting telescopes which appeared in the July
issue.

In the reply to (3) Is it possible to use a convex para-
bolic mirror in place of the usual prism arrangement,
the answer should have read, " In both Cassegrainian
and Gregorian types of reflecting telescopes, per-
forated primaries and small convex or concave secondary
mirrors are used. . . ."

In the published sketches, for the Newtonian (left,
read " t/4oth of mirror area silhouetted by prism"
not one -quarter. For the Cass. or Greg. (right) read
" Convex or concave secondary mirror ' nor convex
parabolic mirror. In neither case would the figure of
the secondary be parabolic.
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ELECTRIC WELDER
AND COMPLETE KIT
Fore Welding,
Soldering, Bras,- ,
Mg. effecting all
metal repairs In
the (ionic and on
the ear or cycle.
Instant heat, 6.000
F. Works from 6v.
or 12v. car battery or
transformer. Complete
kit of Welding Tools. 9ft.
cable, clip, carbona cleans-
ing fluid, fluxes, filler rods,
goggles. instructions.
hints. Thousands of these
amazingly low priced -but remark-
ably effective -Electric Welders are
In daily use in workshops, garages, fac-
tories, throughout Britain and
Et, to One eighth gauge. 53/6
Overseas. Welds all metals.
C.O.D. IF REQUIRED. Post Free.

GREAT OPPORTUNITY

attic.
with 3 in. saw blade and 41 x 31 saw
table, 19 In. bed, 14 in. between Centres,
4 in. face plate. 3 speed pulley. Lowest
price in Great Britain. Take advantage
of this opportunity NOW while stocks
are still available. Operates from d h.p.
motor. Beautifully constructed and
inished. Send money now For only
plus 4/6 for packing and
carriage.

C.O.D. IF REQUIRED in
HARRIS ENGINEERING Co.
( Dent. P.M.). 269. KINGSLANI) It D..

I ONDON. E.2.

EITHER IT IS
t etisit?o

JUBILEE has been our registered trade name
for 30 years, and may nor be used to

&Teri,. any other clip.

THE FINEST CLIP in die walla
L ROBINSON .1 CO., (GILLINGHAM) LTD.,

London Chambers GILLINGHAM KENT PHONE 5282
L3262, R1

--GENERAL
CERTIFICATE
OF EDUCATION EXAM.

THE KEY TO SUCCESS AND
SECURITY

Essential to success in any walk of life.
Whatever your age, you can now prepare
at home for the important new General
Cert. of Educe Hon Exam. (you choose
your own subjects) on " NO PASS -NO
FEE " terms.
SEND FOR FREE 136-P AG E 1100K

Full details of how you can obtain this
valuable Certificate are given in our
136 -page Guide -FREE and without
obligation. Write to -day.
B.T.I., 160, AVON HOUSE. 356-366,
OXFORD STREET, LONDON, W.I.
NO PASS -NO FEE

RADIO. TELEVISION.
Components for Radio.
Viewmaster Kit of Parts. Service
Aids. Pickups. Loudspeakers,
Amplifiers. Write for Free List.
RADIO EQUIPMENT COMPANY

(Dept. P.M.)
Castor Road, Brixham, Devon.

1.046 Flat Twin. TRS, 2314- : 3.029
ditto, £41-/- ; 7.029 ditto. £6/816: 100
yds. All sizes and types of TRS avail-
able. PVC Single Red/Black 1.049. 18/9 :
3.1529, 26'- ; 7.019, 48/- ; 100 yds. 5A
Shuttered SOckets, 2'9. Ceiling Roses.
11/6 dot. Switches. 1916 doz. 2 -Way.
25/9 doz. Lampholders, 10.- doz,
Junction Boxes, 15/- doz. Stamp for
lists. Get our quotation for anything
electrical.
HUNT ..IL CO.. STEPCOTE HILL,

EXETER

CHEMISTRY APPARATUS
Send 2/d. stamp for

COMPLETE PRICE LIST

BECK

Booklets :
" Experi-
ments " 1010

" Formulas "
'old

' Home
Chemistry "

2/3
foul paid.

(Scientific Dept. A)
60 HIGH STREET,

Stoke Newington, London, N.16

LAWRENCE SPOTLIGHT on 00 and
O Gauge Equipment. PIXIE I Power
UNIT for 12 v.. 21 amps. D.C. TRA INS
Input A.C. 230 v.. £2110.0. Extra for
overload cut-out, 10/-. Safety Thermo-
stat, DV-. Postage 21-.
Heavy Duty Transformer for Soil
Heating, Chargers, or Small Cold
Frames, 230 v. A.C., 6-4 v. 8 a., 01/5/0
Postage 2/-.
Ball Bearing ROTARY Converters.
23() v. D.C. to 12 v. D.C., 2 a., from £1/10.0
Postage 21-.

Pam.nns List, S.A.E.

LAWRENCE
FRANKEL MAIL-ORDER

134, Cranley Gardens,
London, N.I0.

DEPT. P.M. Tudcr 1404

PRECISIO N I yul. 51/

CASH C R TERMS

4a5/
1-(c.,vy Duty
S.S.S.C. Lathe

BUILT FOR
FRODUCT ION.
Dept. 1'.51.,

Portass,
Itu t termer('

Road,
Sheffield, 0.
Tel: f13.53.

£144
MAKE IT YOURSELF WITH OUR
"READY TO ASSEMBLE KITS "
TEA TooLLEas. (With plywood
trays.) Two Tier, 35/- each ; Three
Tier. 45'- each.
FOOL' STOOLS. 121n.. 10/9 ; 15111., 12/6.
STANDARD LAMPS. 5ft. high, 42:8
each.
TABLE LA MPS. 91in. high, 9/6 each.
CANDLESTI(7KS. Stn, high, 4/ -each.
All the above finished in wbitewood
ready for assembling, staining and
polishing.
COFFEE TABLES. Veneered in oak,
walnut or mahogany, 62;9 each
with Ball and Claw Legs, 6743 each.
FOLDING RED TABLES. Veneered
in oak, 301- each.
TEA TRAYS. With Plastic base.
Fawn or green, 181n. x 12in., me each.
WALL LIGHTS. Two arm, 20/- each.
All Carr. Pa4. Post Orders Only.

G. I. HARRIS
15, HAZEL GARDENS, EDGWARE,

MIDDLESEX.

Price
t9 Is. Od.

Carr. Extra

Machine
Vice 25i-

The SUPERThe ' Adept ' Bench '

Length of stroke 0,

No.2B. II Shaper, 611n.

Hand Shaper l',i,..b e:rtitT,e ti:..

ram Vs.

ADEPT ' LATHE

centres.

choke. Price £5 15s. K. Ra ngeFree 916 rt. ed. Postage and packing 3/6 (U.K.). The o
Af AGood ,,,,,,,,

A A 1051 dealer. - Adept " 21 in. l' B.S.E. 4 -Jaw inde- is availab'e.
illattlifadared by iendent Child:. Reversible Jaws, Abe.

F. W. PORTASS. MACHINE TOOLS. LTD.
Al1E1.'1' WORKS, 3.

WORKSHOP EQUIPMENT
Complete range of Vee and Flat Pulleys.
Vce Belts, Bearings, Shafting. Collars.
F.H.P. Motors.
Multi -purpose Sawing, Grinding and
Drilling Machines from 42/9. tin.
Sawbonchen. 11219. Circular Saws.
Spindles, Log Sawing Machines. Send
8d. for fully illustrated catalogue.

BEVERLEY PRODUCTS,
Ranskill, Notts.

IMPETUS Precision PLANERS
Circular safety type cutter -head High
quality tempered steel knives. 'fables
mounted on machined inclined ways.
Ground table -surfaces. Fences
adjustable to 95 deg. ea in ci

in. MODEL,.."luo,'
Motorised. £18.10.0. 0 in. MODEL
028.10.0. Motorised £94.0.0. Send for
Catalogues of outer Impetus' Products.
JOHN P. M. S. STEEL, Dept. 80.

ISINGLEY, YORKS.
Phone : BINGLEY 3561(4 Lines,

THE

MICROMETER tr-r
USEFUL TO ALL TRADES 17/6
SATIN CHROME FINISH

Post
JAMES CHAMBERS & SONS Free
78. JUNCTION RD., LONDON, N.19

SPECIAL OFFER A.C. MOTORS.
THIS MONTH ONLY. ALL PRICES

S I. ASH ED.
1/6 h.p. Crompton Parkinson, New,
£3/18/6, carriage 516. 1/4 h.p. B.T.H.
Capacitor, £5, carriage 5/6. 900 Other
Motor Bargains. Wholesale & Export
Enquiries Invited. Send S.A.E. for list.
L. C. NORTHALL, 16, Dolly Road,

Quinton, Birmingham, 32.
Retail: 416, High Street, Sinelhwieh.

'Phone : WOO 3160.

BATTERY CHARGERS
2-6-12 volts one amp.

Brand new In steel case with Ammeter
for 200-255 volt A.C. mains.

Only 59/6
(delivery 2/6) guaranteed.

THAMES VALLEY PRODUCTS (P)
"Or. r Ver nor Rd. Chalfont St. Peter, Bucks.

RATCHET & REVOLUTION
COUNTERSe

Ask for
Lea/net No. 18/7

Speed up to
6,003 r.p.m.

B.& F. CARTER
& Co., Ltd., Bolton 5

Members of B.E.S.T.E.C.Oroantsatten.

REFILL YOUR OWN BALL PEN
MEOW REFILL KIT
Post Free 3/8 inc. tax

COMPLETE WITH TOOL AND
ILLUSTRATED INSTRUCTIONS

Contains Ink for Blue, Red or Green
15 Large Refills Trade supplied.
51800113 MKS :PM), 6, Sherlock Mews,

Baker Street, Lo-ido W 1

X-W.D. AIR COMPRESSORS
Twin cylinder, 8 cubic toot output,
1;in. and 3in. bore by Mn. stroke. New
condition. £8.10.0. S.A.E. full details.
Slitting Saws, 11.S.S. 5 assorted up to
3in. dhoti., 11,9.
Air Filters designed for spray plants.
106
steel workshop cabinets with 12 sliding
drawers. Overall size llin. high x Tin
x 5in.. 18/-. LIST FREE
D. M. ROGERS. 2. Matlock Avenue,

South port -

`Aft -THE INSTITUTE OF EXECUTIVE ENGINEERS AND OFFICERS
IS OPEN TO THOSE BOLDING, OR EX-

PERIENCED IN, APPROPRIATE ADMINISTRATIVE
EXECUTIVE, PROFESSIONAL and/or TECHNICAL APPOINT-
MENTS or POSTS.
PARTICULARS OF THE WIDE INTERESTS COVERED BY

THE INSTITUTE MAY BE OBTAINED BY SENDING THIS,
DULY COMPLETED. TO THE SECRETARY. EXECUTIVE

CHAMBERS. 241. BRISTOL RD., BIRMINGHAM, 5.
FULL NAME (in block letters)
ADDRESS (In block letters), INDUSTRY -APPOINTMENT and AGE

XMAS BUILDING
BEGINS WITH A

MODELCRAFT

WOODPACK

IN MODELCRAFT WOODPACKS,
wood is supplied ready cut to main
outline shape and is very easily built.
Woodpack are not complete kits, but
provide the basis for successfully build-
ing a fine galleon. Accessories have to
be added. MODELCRAFT WOOD -
PACKS are basedon MODELCRAFT
PLANS, start building for Xmas now

" Golden Hind " 25/8
(Plan 12./6)

" Santa Maria," 21/5
(P/on 15/-)

" Joseph Conrad,"
153

(Plan 12/6)

" Catty lark,"
18,4

(Plan 15)-)

" County," 11/7
(Plan 4)6)

" Victor'," 21/5
(Plan 10/6)

Postage add l/- per pack ; 1/3 with plan.

Modeleraft Ltd
77(L), Grosvenor Rd., London, S.W.I

TARGET BLOWPIPES

The " Target " FINE
FLAME. Gas Blowpipe
(self -blowing) is ideal for
all those small and deli-
cate soldering and brazing
jobs essential to model mak-
ing. Fine, intense flame easily
melts small copper rivets. Sold-
ering and small brazing jobs done
in no time. PRICE 2s. 9d. each.
POST FREE.
The "Target" FIERCE FLAME Gas
Blowpipe (self -blowing). For soldering
and brazing LARGER jobs.
Gives a fierce roaring 4 -inch
flame. Guaranteed to melt

in. copper tube. PRICE
(with full instructions),

8,1. each. POST FREE.
Retailers' Enquiries Welcomed.
TARGET MFG. CO.
Wollaston,WellIngborough

(Dept. P.M.)

New edition free
on approval to
Practical Mech.
readers ! Prin-

ciples, upkeep, maintenance, repair of
every car part. Standard work for draughts-
men, mechanics, garages, motorists, etc.
Nearly 500 illustrations. A grand book.
SEND NO MONEY - POST COUPON
ics a N'it S. RRRRRR n I I MMMM L L fl L.11_11
To : A. THOMAS & CO. (M)

III, Buchanan Street, Blackpool
Send me PRACT. MOTORIST'S ENC. I will
return book within 5 days or send 19/3.
If cash sent with this order : 18/3 only.

Name

Address
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r-CLYDESDALE
Bargains in Ex -Service Radio and Electronic Equipment

WIRELESS REMOTE CONTROL UNIT D
No. 2, Mk. 2. -Consists of a wooden box 71 x 6.1 x
51in. with hinged lid, containing three relays I of I

make with 500 ohms coil, I of I make with 20 ohms
coil, and heavy duty contacts, 1 of double coil type.
1,750 ohms coil makes, 200 ohms coil breaks with
QMB switch and 8 brass terminals. 4/6 Post1Ask for No. A/H803 Paid

MOTOR GENER-
ATOR, TYPE 30
Ref. 10K/21. Input
9.3 volts, 23 amps.
Output 7.2 volts.
13 amps. 255 volts,
110 mA. Size 12 x
51 x Sin. Can also
be connected as an

Ask for 0 Carriage A.G. or D.C. mains
No. A/1-1488

5/paid
200/250 v. motor,
data supplied.

A.C. MAINS SHADED POLE
INDUCTION MOTOR. -120/240
volts. Ideal for models, recorders,
etc. 4 -hole fixing (with fixing screws).
Spindle dia. lin., length I lin. Speed
approx. 2,800 r.p.m.
Ask for Post
No. A/H798 27,/6 Each Paid

Also available for use as

UNIVERSAL ELECTRIC
MOTORS
Motor Generator, Type 28 32/6

Type 29 32/6

NEW LIST OF EX -
SERVICE ITEMS, BC

Price 116
Price credited on first pur-
chase of 10/- value or over.

PUMP DESICCATOR ADM
PATT. 12128 FOR TELE

SCOPES AND
BINOCULARS

Hand operated complete with
spare gel cell and conn. tubes.
Stroke cap 480 c.cs., fitted
humidity gauge, reads 10/100
per cent. vacuum gauge 0/30M.
In wood transit case, 19,1in. x
I2in. x 9in.
Ask for Carr.
No. A/H358 i5/10/- Paid

Order direct from: -

ROTARY TRANSFORMER. Type 44. Ref.
10KB/409. Input 18 volts 3.13 amps. Output 450 volts,
005 amps. with extension spindle both ends. Length

x 31in. x 31in., finish grey. 271a Post
Ask for No. A/H845 / I". Each Paid

A.C. MAINS 200/250 Volts
GRAMOPHONE MOTORS

Ask for No. A/H320

Fitted with 9in. Turn-
table and mounted on
8in. metal plate, for
crystal pick-up. Mfg.
special line.

58/6 Each PPVI

15 amp. 3 -PIN SOCKET with foot -operated switch.
Safety type, in black moulded plastic, box size Sin. x
4in. x I1in. Mfg. surplus. Regular price 23/-.

6 Post
Each 1/ -

Ask for No. A/H841 7/

SUPPL 2, BRIDGE STREETC ,YDES1PA LE CO. LTDY. GLASGOW - C.5
Phone South 2706/9 Branches in Scotland, England and Northern Ireland

EVERYTHING
for the

HANDYMAN
SHEET PLASTIC

Timber, Wood Mouldings,
Dowelling, Table and Chair
Legs, Lamp Standards, Coffee
Tables, Foot Stools, Sea -grass,
Plywood, Hardboard, Veneer,
Maquetry Veneers, Balsa Wood,
Stains and Polishes, Wheels,
Cabinet Handles and Knobs,
Cabinet Fittings, Sheet Strip
and Tubular Metal, Hinges,
Screws, Transfers, Dolls' House
Fittings, Electrical Accessories,
Saws, Planes, Vices, Drills, etc.,
and Hundreds of Other Lines.

Picture Frames and Cabinets
made to order. Call or send
Drawings for Quotation. Please
mention this advertisement when
calling.

B. KOSKIE
72-76, LEATHER LANE,

HOLBORN, E.C.I
Open 8.30-5.30.

Closed 1 o'clock Saturday.
Phone : Holborn 4777

THE NEW "KING" RANGE

MAJOR - MINOR - SPORTS A

'nun illliililllliplll

Prepare for those

DARK NIGHTS-
ROTATING HEAD FLASHLIGHTS

* Only 14/6 post free
Allows powerful 400ft. beam to be rotated in any direction. Inter-
mittent and permanent safety switch.
Safety clip for belt or pocket leaves both hands free for use. Head
Swivels in any way desired.
Chrome -plated, brass -ribbed body with polished and plated reflector.
Complete two British batteries and bulb.
Length overall 71in., head dia. 2lin.

Type K. Spares available.

LIFTING TACKLE cVAORURNyTIINNGGHOANRDLE

* Send only 20/-. WINDING
SPINDLE

A brand-new Worm -driven hoist with reduction
of 187.5 to I. Can be motorised. Quick no-
load wind. 6ft. steel Hawsers capable of lifting
almost I ton. Weight I 31bs. Overall size
8in. x 6in. x Sin.
20/- Deposit and 6 monthly

payments of
cost at least £15 to manufacture.

I5/6 CLUTCH

ECHO SOLDERING PENCIL
* For Model making.
* Radio work.
* Instrument repairs and all precision soldering

Weight 2lozs. Length 7ins.
Pencil point control.
Spares available from stock.

Solder heat in 50 secs.
Low power consumption.
For use on 6v. or I2v.

(Please specify which)

STEEL
HAWSERS

CONNECTING
BLOCK

21 /-
Post & Pkg. 1/6

E & G MAIL ORDER SUPPLY CO., The Radio Centre,
33, TOTTENHAM COURT ROAD, LONDON, W.1

"KING" MINOR

Three models so outstanding in
their conception and construc-
tion that they will excite the
enthusiasm of every cyclist.
You are sure to want one of
these " King " sets when you
see their modern styling and
brilliant new features. Ask your
local cycle deafer to show them
to you.

Price 34/6 to 47/6
(Minor illus. 34/6)

741 ite Road"

CYCLE DYNAMO SETS
JOSEPH LUCAS LTD BIRMINGHAM I 9

Good Investments
CRYSTAL SETS. -The Lesdix new 1952
Model in Bakelite case, Bin. x 3in. x Sin.,
fitted litz-wound coil, var. cond.,' everset
Diode Detector, telephone transformer
headphones with headband, cord and plug,
aerial and earth terminals. All aerial
tested. Black, Maroon or Mottle Brown
finish, 30/-, postage 2/6.
MORSE PRACTICE SET.-A.M. Morse
Key with twin -coil buzzer, space for
battery, all on base and wired, 6/6, post 1/,
MORSE SIGNAL LAMP. -Metal body,
6in. long, tin. dia., crackle finish, fitted
lens and slide with three -colour filters,
key and lampholder to take flash lamp
bulb, 7/6, post 1/-.
CHOKES. -125 watt Chokes for Osira
Lamps, 12/6, post 1/6.
HEATER ELEMENTS. -24 volts 75
watts, flat copper clad with insulated
connector, 1/6 ea., post 6d.
MAGNETS. -Swift Levick S.L.S.36 Horse-
shoe Instrument type, Ilin. dia., lin. thick,
Dn. polar gap, drilled poles, weight 2 ozs.,
lift 3 lbs., 2/6. Alni Disc Magnets, 3in. dia.,

thick, 3/I6in. centre hole, 3/6, post
6d. D.C. Electro Magnets, 6 volt twin -
coil type, weight 10 ozs., lift 4 lbs., 5/-,
post 6d.
MAGNETIC RELAY. -Type 85, twin -
coil magnet, large relay contacts of
Tungsten 5 C.O., 1 make -I break, new and
boxed, arranged in bakelice mounting with
three fixed resistors, 10/, post 1/-.
LIGHTING PLANTS.-D.C. Petrol
Electric, 12/18 volts 350 watts, Briggs and
Stratton ; 12/18 volts SSO watt, Lyon
Norman ; 36 volts 1,260 watt, Villiers
and others. Send for special list.
AUTO TRANSFORMERS. -Met. Vick.,
enclosed 230/110 volts 500 watts, ES.
Open type. 230/110 volts BS watts, 27/6 ;
150 watts, 40/- ; 200 watt, 42/6. Other
sizes made to specification. Send for list.
TRANSFORMERS. -230 volts input,
12 volts 8 amps., 35/-, for soil warming.
105/230 volts 50 c/s input, 12 volts 3 amps
output, 21/-.
NIFE BATTERIES. -Type F4H Steel,
Cells, 8.4 volts 45 A.H., seven cells in wood
crate, few only, 18/101-, carr. extra at cost.

ELECTRADIX RADIOS
Dept. H.

214, Queenstown Road, London, S.W.8
----7--- Telephone : MACaulay 2159
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Comments of the Month

Mininium Charges for Cycle Repairs
THE National Association of Cycle

Traders- has recently produced a -
schedule_ or minimum charges for

cycle, repairs. These charges relate to labour
only, for it is clearly stated that " all goods
supplied will.be charged extra." The object
behind this list is to ensure that all cycle
traders conform to the standard charges
and do not cut prices. The only method of
ensuring this would be to publish the list of
charges or to have them prominently displayed
in every cycle shop. There could then be no
possibilities of one dealer overcharging, which
is far more important to the cyclist. Whether
a dealer undercuts or not is a matter of trade
policy, but in the long run will benefit the
cyclist. There is nothing like free competition
to keep prices down.

Some may think the charges perhaps a
little on the high side. For example, a com-
plete overhaul of cycle, taking down, examin-
ing bearings, small new parts where required,
correctly adjusting, greasing, lubricating
thoroughly and completing will cost the
cyclist £t 17s. 6d., or, say, 124 per cent, of
the cost of his machine. The basis of the
charge is set out to make it appear to be a
major job, but in reality the cyclist will find
other charges tacked on such as replacing
cone bearings and cotters. There is no
definition as to what are " small new parts."
To clean a bicycle costs 9s. 6d., and to dis-
mantle it completely ready for frame repairs
and enamelling, LI its. 6d. If a gear case
is fitted there is an extra charge of 6s. 3d. ;
straightening the pedal spindle costs 2s. 9d.,
whereas straightening a crank (ordinary), " not
removing," costs Is. 3d. Surely no cycle
repairer worthy of the name would straighten
a crank without removing it because of risk
of damage to the bottom bracket, etc.

To fit a new chain and adjust the rear -
wheel and brake would cost 3s., and to fit
a new connecting link Is. 3d. Some of the
charges seem exorbitant, and will be honoured
more in the breach than the observance ;
whilst in general we are in favour of standard
prices for parts and for labour, we think
the public should be made aware of those
prices. The Ford Motor Car Company have
had such a system in operation for years and
owners know precisely what labour and spare
parts will cost. Merely to publish a schedule
of prices and not put it into the hands of the
user, which is the best means of enforcing
it, is to defeat its very object.

The World Buys British
NOTWITHSTANDING the competition

of the Germans and the Japanese,
bicycle exports have increased by over
£2,000,000 during the first seven months
of this year as compared with the corre-
sponding period in 1951. The number of
bicycles exported was 1,738,005. This is
151,666 more ,Ian during the first seven
months of 1951, Bicycles alone brought in

By F. J. C.

£14,518,426. The total value of the industry's
export was £28,109,485.

The Tour of Britain
THE Tour of Britain passed by without any

untoward incident, as was naturally
to be expected, except by those carping
critics who have been attacking it for years,
and refuse to acknowledge that they are wrong.
The two national bodies have been trailed at
their heels, but now that the race is over the
results must give them their quietus, for the
race brought a large amount of publicity to
the sport, and the trade is at long last veering
round to the point of view that road sport of
this type is better for it than secretive time
trials. Let the time trialists run their sport in
the way they like, and let others run theirs as
they wish.

One has only to read of the enthusiasm for
cycling sport in the early part of the present
century to realise what can be.done. The trade
then took a great interest in road racing, and
no doubt open road sport would have persisted
but for the shamatuerism, trade rackets, and
patent frauds which were practised in connec-
tion -with it. Gradually rules were framed to
clean up the sport, and if these have not entirely
succeeded they have gone
a long way towards it. Un-
fortunately' in obliterating
the rackets they have
largely erased interest in
the sport, which has been
driven underground and
remained there all these
years.

The public is now
becoming cycling con-
scious, and if spectacular
road sport continues - to,
develop it must, in the -
passage of years, do to
time trials what trade
rackets did to road sport
in the early part of the
present century.

Time trialing will always
have its followers, but now
that there is a choice we
fear that the young, eager,
up and coming generation
will prefer spectacle to
secrecy. They will not
wish to hide their light
beneath the bushel of the
R.T.T.C. with its plethora
of rules which give the
impression that every
cyclist is a potential cheat. 40400r+

A morning newspaper the other day allowed
one of its columnists to deal with cyclists-
always a good topic when there is not a
fruity murder to fill the space. This particular
columnist does not break forth into rhap-
sodic encomiums about cyclists. He thinks
that they are pests apparently because they
get in his way when he is motoring. Because
of this he thinks that motorists should be
allowed one cyclist a year. He thinks they
constitute one of the major hazards on British
roads, and he labels the female cyclist as
the most pernicious, although he does lay
tribute at the feet of the pulchritudes by
referring to them as " the tasty dish with
bright eyes, pink cheeks, ruby lips, and golden
hair, wearing a pair f shorts and a light
shirt." The Parthian shot is that they should
be " banished completely, for she makes you
take your eye off the road and your mind
off the serious business of operating your
motor vehicle."

This represents motorists as an impression-
able and salacious lot. That there are cyclists
worthy of criticism, as with all other types of
road user, no one will dispute, but a genera
lambasting of the sort to which we haw
referred is unjustifiable.

/1%"fr'',/r-')/
%.-gret&

Cyclists --By One Who Doesn't Know
THESE are the days of columnists, a

stupid practice which we have copied from
America. To be a successful columnist  you
pick on any old topic, make an Aunt Sally of
it, shy verbal brickbats at it and generally
show how knowledgeable and clever you are.

Helston.,
Corawalt

Looking down Coinagehall
tee .main throughfare of

this ancient Cornish town.
Here on Play V'eyery year the
famous Furry Dance takes
pore through the decorated
streets.
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Cycle Racing Gossip
A Monthly Summary By W. J. MILLS

Entrance to Dovedale. The old bridge over the Dove by Thorpe Farm. The turning into
the lovely dale is just past the bridge by the old Izaak Walton Hotel.

THE National Cyclists' Union's handling
of international teams has come in for

criticism year after year, as far back as I
can remember, and this year is no excep-
tion. For the Olympic Games, all for the
sake of four pounds to pay for insurance,
the track team were sent out without a
manager, to fend for themselves. Result --
no gold medals for Britain. True, even a
skilled manager may have made no differ-
ence, but the fact is that we had the raw
material in the shape of riders and a good
manager might have turned that into some-
thing better.

Then, in August's world's championships.
the British road team were quartered
26 miles away from the racing circuit. The
only time they went round the course before-
hand was in a car-fine preparation for a
25 -miles -an -hour world's championship race!
At the finish, Brian Robinson, of Hudders-
field. was convinced that he had finished
eighth. British officials agreed. International
officials. after studying a film of the finish,
failed to mention Robinson at all.

Why no N.C.U. protest and a full
enquiry?

* * *

UCCESS of the Daily Express "Tour of
Great Britain," the 1,470 miles road race

which finished last month (September 6th)
has been the last straw which has tipped
the N.C.U. scales into full -out support for
road racing, and, they hope, an amalgama-
tion with the " rebel " body, the British
League of Racing Cyclists.

Obviously, we cannot tolerate a " split "
for ever, and all that remains is for a " face-
saving " formula to be evolved so that both
sides can say, " we've won."

The rank and file of cyclists are heartily
fed up with the ten years' old war between
the rival unions ; the Daily Express has
proved that road racing is not only safe and
practical, but also, properly presented, a
major attraction. The N.C.U. wants to get
in on the band wagon, the B.L.R.C., having

proved their case, want to stay in supreme
command.

A clash of personalities does not help ;
after all, major officials of both bodies are not
prepared to relinquish their jobs. But a
solution must be found, and found this
winter.

* * *

WOMEN cyclists, if we are to judge from
their " chief," Mrs. Evelyn Stancer,

president of the Women's International
Cycling Association, are demanding inter-
national recognition.

At the present time, this is rather a cry
in the wilderness. There are no women's
cycling events in the Olympic Games, or in
the world's championships, and, until there
is a flourishing women's branch of the sport
in many countries there never will be.

Here in England we have a small, but
highly organised, women's section of cycle
sport. We have riders of the calibre of
Eileen Sheridan, the Hercules professional,
who is, on time alone, not far behind the
major male professionals. But, numerically,
the women are very much in the minority.
Japan and Russia have full strength in
women's cycling, but the European coun-
tries who control the international voting,
are not so interested.

The W.I.C.A., formed in England, has
not yet achieved world-wide recognition. The
girls have some remarkable performances to
their credit, especially in long-distance road
records, but as a public spectacle-well
Herne Hill promoter, Johnnie Dennis,
summed it up when he said, early in 1952,

No women's races at any major meeting."
* * *

OCTOBER is the month of cycling hill
climbs. As you know, these are mostly

dashes of a few hundred yards up a I in 6
slope. Does this really prove anything?
Why not hill climbs of a mile or two, for
example, the climb up the south western
slope of Hindhead?

That enterprising club, the Charlotteville
C.C. of Guildford, once tried to lay on such
a hill climb, only to have it rejected by the
controlling board, the Road Time Trials
Council. But I maintain that a mile long
climb is the real test of a cycling hill
climber . . . a 400 yards dash means nothing,
and when you add in the hazards of a patch
of wet leaves just in the wrong place on
" agony corner," winning a hill climb is just
as much a matter of luck as strength.

Of course, the ideal would be a ten miles
steady climb up a real mountain pass . . .

but we have no such climbs in this country.

Johnnie Dennis, the ex -journalist, who
took over command of Herne Hill track, on
behalf of the N.C.U. is by no means satis-
fied with 1952 attendances. He has worked
hard to build up a steady public, but the
crowds just decline to come.

The season as a whole will show a profit,
he thinks, but this is not enough. He wants
to see a regular to,000 crowd, instead of
the usual 3,000. Solution? A mid -week
meeting, he thinks, instead of the customary
Saturday afternoon. This means an evening
fixture, and inevitably, floodlighting. Now,
artificial lighting always enhances the thrill
of any sport . . . but floodlights would cost
at least £3,000. Would it pay ?

I agree with Dennis when he says that
Saturday afternoon meetings have had their
day. The average cyclist prefers to spend
his week -end away from London. A first-
class evening meeting, with floodlighting,
would, I am sure, pull in the crowd.

With floodlighting, why not a revival of
the Polytechnic 24 hours tandem paced race?
This was a big draw in pre-war years. Motor
racing at Goodwood, as in the recent 9
hours' race, has proved that crowds like
their sport in the dark.

Japanese cyclists who came to Europe for
the Olympic Games and the world's cham-
pionships, went back empty handed, as far
as titles are concerned . . . but with brief
cases packed full of detailed specifications of
continental racing bicycles. M. K. Kitazawa,
vice-president of the Amateur Cycling
Federation of Nippon, spent more time
photographing racing bicycles than he did
in snapping the efforts of his team!

Jap threat to world markets is already,
admitted by the leading British makers, in
so far as the utility cycle is concerned. If
the Japs start turning out racing bikes up
to a sufficient standard then we can really
start getting worried!

As riders, however, the Japs were no worry
to any competitor. Surprising this, because
cycling is quite a major sport in Japan.
Their principal races are the Japanese
championships, on road and track, the
University championships, and the Tokio
to Osaka road race, t,000 kilometres (620
miles) in five stages.

Their two best riders are K. Tomioka,
road champion of the Asiatic Games, and
T. Kato, a 17 -year -old sprinter.

Expert copyists that they are, the Japs
can be counted on to turn out replicas of
our best racing machines. Fortunately you
can't duplicate, by machinery, riders such
as Reg Harris!

FOURTH ED IT ION.

REFRESHER COURSE
IN

MATHEMATICS
By F. J. CAMM
8/6, by post 9/--
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AROUND THE WHEEI WOW D
" What is a Musette?"
IT was too much to hope that my reference

to the use of the word " Musette " as
referring to a cycle bag would pass unnoticed.
In general, I am averse to importing into the
English language foreign words when there
is a word in our own language which would
suit. I dislike the modern tendency towards
so-called " Continental " fittings and bicycles,
the presumption being that they are supefior
to British which they certainly pre not.
English bicycles and English fittings are
superior to any others in the world, and the
fact that the " Continental " fittings may be
different does not make them better.

However, several readers have written to
me regarding the musette. Apparently the
word is derived from the Greek Muse, the
goddess of song, music and poetry. The
musette by continuation became the word
used to describe the container of musical
sounds such as the bagpipe, if we admit
that the bagpipe is a musical instrument.

A French dictionary gives several definitions,
one of which is " a cloth bag which is hung
on a horse's head to serve as a nose -bag for
food ; a cloth bag carried by soldiers to hold
their provisions ; a cloth or leather bag in
which tools or different instruments are
carried ; a child's school bag."

From this it is clear that the word can be
used to describe a cycle bag. But why do we
wish to use it ? It has only recently crept into
use over here. Is it only used by those
cyclists who like gaudy bicycles, with
Continental fittings ? Of course, an English
word would hardly do for them. However,
my grateful thanks to Mr. S. J. Sears, of
Algiers, to Mr. Thomas A. Lewis, of the
Thorne Paragon C.C., and others, for writing
to me on the subject.

A Japanese Bicycle
THE photograph on this page, which has

been sent to me by Mr. G. S.
Campbelton, of Singapore, shows a bicycle
made in Japan, and which is being sold in
Singapore. It is adjustable for juniors or
adults to ride, and it is also made to fold up
so that it can be easily carried on bus or train
or packed into a stitcase. It weighs 3o1b.,
using 54.in. wheels and I gin. tyres. The price
is 120 dollars less lo per cent. for cash. German
junior cycles sell at too dollars less to per
cent. ! Of course, the idea a the folding
bicycle is not new ; it was first introduced into
this country many years ago and was resusci-
tated by B.S.A. during the last war for military
purposes. These machines will not, of course,
reach the English market. Incidentally, those
who are most anxious to press for higher
wages in the engineering industries, of which
the cycle trade forms a part, should not buy
foreign goods, not even Continental fittings.
They should buy British, which are higher in
price because we pay proper wages in this
country.

A Britisher who wants high wages and
then buys foreign goods is helping himself
along the road to unemployment.

Stallard Resigns from B.L.R.C.
PERCY STALLARD writes to say that

in resigning as a founder and life
honorary member of the B.L.R.C. some
explanation is necessary. His explanation
dikes the form of a criticism as well as an
apologia. He thought that following last
year's Tour of Britain when riders ran off the
course some attempt would be made to

By ICARUS

prevent a recurrence and to institute control
of the following convoy. He says that his
hopes have not materialised, " as complete
control of everything appertaining to the
event was placed in the hands of one person.
He had supreme power, even to the extent of
inviting foreign teams, making rules for the
event, and nominating officials. It was the
exercising of these powers that brought about
my decision to resign. After the ' Warsaw -
Berlin -Prague' I was asked by the President
of the East German Cycling Body if I could
obtain an invitation for them to compete in
the Tour of Britain. This information was
conveyed immediately upon my return to
Mr. D. Peakall, promoter of the Tour,
on behalf of the B.L.R.C. He informed me
that an invitation had already been given to
West Germany and therefore East Germany
could. not be entertained. I suggested that
in view of the hospitality we had, received

The Japanese twin -purpose bicycle.

from East Germany in the ' Warsaw -Berlin -
Prague ' his action was in exceedingly bad
taste and detrimental to the League's interest,
and to avoid political implications it would be
much better to invite both or none.

" Based upon my experience of cycle racing
in nine different countries, I submitted 16
recommendations for the consideration of
Mr. Peakall, but not one of these was con-
sidered worthy of being adopted in the form
submitted.

" Although I had already spent three and a
half weeks on the ' Warsaw -Berlin -Prague,'
I felt that in view of the importance of this
year's Tour of Britain to the B.L.R.C.
it was my duty to volunteer my services for a
further two and a half weeks in an effort
to prevent a recurrence of last year's
Scarborough -Nottingham stage. My offer
to act as Assistant Director of the Course
was accepted without enthusiasm, and under
these circumstances it was not surprising
that instead of the two open cars and four
motor -cycles which I insisted were essential
to control the race efficiently, I was offered a
saloon with no guarantee of motor -cyclists.
As I consider it quite impossible for any
person to control a race on the scale of the
Tour of Britain under such conditions, I
was forced to withdraw the offer of my
services.

Every Cyclist's Pocket Book
By F. J. Camm.

400 Pages. 84pp. Indexed Road Routes
7/6 (by post, 7/10)

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

" Whilst I regret having to resign from the
organisation, my resignation means nothing
beside the disaster that can come to the
B.L.R.C. by its refusal to use the experience
available, or learn anything from last year's
mistakes."

" I think Stallard has made a mistake in
resigning. If you believe in an organisation
and feel that something is wrong with it,
stay in and fight ; you cannot rectify the
trouble once you have resigned. Resignation
merely gives unwanted publicity to grievance
and achieves nothing, except to bring damage
to the B.L.R.C. at a time when its differences
with other bodies are likely to be resolved.

B.L.R.C.-N.C.U. Settlement Next Year?
AT the recent Congress of the Union

Cycliste Internationale there was very
little discussion about the B.L.R.C., but
considerable concerning the position of the
N.C.U. because of the admittance of unlicensed
Continental riders in the recent Tour of
Britain. The General Secretary of the
U.C.I. stated that the president of the N.C.U.
had made a personal appeal to the U.C.I.
not to allow discussion on the differences
between the two rival English bodies, and he
expressed the view that by the next Congress
there would be a final settlement between
the two.

Eileen Sheridan
EILEEN SHERIDAN continues to wipe

records off Marguerite Wilson's slate,
and her beating of the Liverpool -Edinburgh
W.R.A. Record shows her to be a superior
rider. It must be remembered that Miss
Wilson made or broke records at a time when
there was little to beat, and so in some cases
she achieved the records easily.

The Liverpool -Edinburgh route is un-
dulating but with many steep hills. Eileen's
time was to hrs. 9 min. Frank Southall in 1935
took to hrs. 12 min. over the route, so
Eileen has knocked three minutes off this
great rider's time. I expect Eileen to do
great things within the next year, and
eventually to corner all the records.

The N.C.U. and Cycle Traders
THERE are about 17,000 cycle traders in

this country, and each of them has
received an invitation from the N.C.U. to act
as agents for their Associate Traders' enroller
scheme. This scheme was originally formu-
lated in 1931 with the object of ensuring for
the utility rider the benefits of membership.
It is proposed in some of the more populous
areas to organise N.C.U. Centre Meetings
so that local retailers can be instructed on
the details of the scheme. The retailer, of
course, profits from the scheme. Associates
pay 4s. a year and in return receive legal and
third party insurance benefits. It is hoped that
once the Associate is introduced to club life
that he will become a full member and take
a greater interest in club affairs.

The Cycle Show
HER MAJESTY THE QUEEN has

graciously consented to be Patron
of the Cycle and Motor Cycle Show at Earls
Court from November 15th to 22nd. The
Duke of Edinburgh will open the Show on
Saturday, November 15th, at II a.m. The
exhibition once again spans two Saturdays, and
all the portents are that it will be well attended.
Although cycle sales in this country have in the
past year shown some decline there is
now evidence of a revival.



4 THE CYCLIST October, 1952

Headlamp

Battery

Motor cycle
dip switch

MASA
rectifier

Improved Cycle LiAhtinA

Dynamol

Rear
lamp

r1

Fig 1.-Stationary light for use with a dynamo.

THE ever-increasing cost of dry batteries
is compelling the habitual night cyclist
to look for some method of illumina-

tion other than the simple dry battery lamp.
The cycle dynamo is now the most

generally popular method of providing the
necessary power for lighting, but it also
requires a small dry battery for use when
stationary in towns and difficult traffic con-
ditions where frequent stopping without lights
would mean disaster.

The lighting problem is especially difficult
for the motor -assisted cyclist who requires
more powerful lighting than that available
with the cycle dynamo on account of his
higher speed and need for number -plate
illumination. It is also difficult for the light-
weight cyclist to whom the resistance offered
by a cycle dynamo is a serious hindrance.

The use of accumulators can overcome all
these drawbacks. Used in conjunction with
the ordinary dynamo to give a good light
for use when stationary, accumulators pro-
vide a battery which is powerful, which can
be charged from the dynamo while running,
and which will provide full power running
lights in the event of the breakdown of the
dynamo. For the motor -assisted cyclist the
accumulator may be charged continuously
while running, and used at night to provide
more powerful lights than those possible with
a dynamo alone. For the light -weight cyclist,
accumulators form a battery which will pro-
vide powerful lighting without the resistance
of a dynamo, and which can be maintained
much more cheaply than a dry battery by
occasional charging from the mains.
The Accumulator

For this kind of work the nife accumu-
lator has overwhelming advantages over the
more common lead -acid type. The most
important advantages here are: 1. The
nife accumulator is usually smaller and con-
siderably lighter than the lead accumulator
of the same capacity. 2. It is built to with-
stand vibration. 3. It is made of steel and
is very robust. 4. It is not harmed by over-
charging. 5. It will hold its charge for
long periods when idle.

The nife accumulator is unfortunately
expensive initially, although its length of
life and lack of need of attention make it
more economical than the lead accumulator
in the long run. They can, however, be
bought on the surplus market from a few
dealers in surplus radio components. The
most suitable ex -Service type of accumulator
is a unit made up of two cells connected in
series. The connection is made by means of
the outer case which is provided with a
rubber sheath to prevent short circuiting the
cells when several units are used together.
The voltage of each cell is approximately
1.3 volts, making the voltage of, the unit
2.6 volts. The capacity of each unit is about
15 ampere hours. Two of these units in
series, although giving only 5.2 volts, make
a battery which is quite suitable for running
6 -volt bulbs. The electrolyte used in nife
cells consists of a 1.19 specific gravity solu-
tion of potassium hydroxide (caustic potash)

A Method of Using Accumulators in Conjunction with
a Dynamo By P. J. PULLAR-STRECKER

in distilled water. This should be prepared
accurately and exposed to the atmosphere as
little as possible since it absorbs carbon
dioxide which quickly makes it useless. The
specific gravity of the electrolyte remains
constant and gives no indication of the state
of charge. It should be changed annually
and each cell should be well rinsed with dis-
tilled water. The level of the electrolyte in
each cell should be maintained by the addition
of distilled water from time to time. As
considerable gassing takes place during
charging, nife cells are nearly always fitted
with valves which allow gas to escape, but
do not allow carbon dioxide to enter. In the
type of ex -Service unit described, this valve
has been made simply by drilling a few holes
in the sides of the filled cap and covering
them with a rubber band. The filler cap

Headlamp

6V lq.
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rectifier

Dip switch

Battery

Switch
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Fig. 2.-Lighting system for a motor-assis ed
bicycle.

is incorporated in the terminal of each cell.
It is important to see that this rubber band
is seated correctly, and that no holes are
left exposed to the atmosphere.
A Stationary Light

The output of almost all modern cycle
dynamos is alternating current. To make
this suitable for charging the accumulator,
a rectifier must be connected between the
battery and the dynamo. This also serves
the purpose of minimising the discharge of
the battery through the dynamo without the
use of an expensive cut-out.

The circuit is arranged so that the full
power of the dynamo can be used for light-
ing when travelling at low speeds, and the
batteries can be brought into operation at
high speeds and when about about to stop,
for charging and lighting respectively. This
is effected by a single -pole double -throw
switch (e.g. a motor -cycle dip switch) on
the handlebars, which isolates the battery
when not in use. The battery supplies power
in place of the dynamo, i.e., to the head-
lamp and the tail -lamp. Where the head-
lamp is of the type designed to accommodate
a dry battery, a low power 6 -volt bulb may
be exchanged for the existing pilot lamp, and
the lead to the headlamp and the lead to
the dynamo joined together at the head-
lamp. The battery position of the headlamp
switch now provides a dip position which is
useful for saving the power of the battery
during long stationary periods.
For the Motor -assisted Cyclist

For the motor -assisted cyclist, accumu-
lators are used to augment the supply of
electricity from the dynamo, permitting the
use of larger bulbs in the head- and tail -
lamps. Since the batteries are charged con-
tinuously while running, it is preferable to
use a hub dynamo for this type, of lighting.

Full -wave rectification is used as it is
never necessary to supply the lamps directly
from the dynamo. A switch is fitted on the
handlebars to control the lights, and a second
switch is included on or near the battery
box to take the accumulators out of the circuit
while the cycle is not in use. This is
necessary because there is a slight discharge
(a few milliamps) through the dynamo in
spite of the fact that rectifiers are used.

For the light -weight cyclist, accumulators
are simply used as a rechargeable battery to
operate the lights. The lamps are controlled
by a switch on the handlebars which isolates
the batteries when they are not in use.

To charge the 'batteries from the mains,
a 6.3 -o -6.3 -volt radio transformer, may be
used together with a full -wave rectifier. The
filler caps should be loosened during rapid
charging to allow the gases to escape freely.
The rate of charging should be reduced if
the temperature of the cells rises above
95° F. Charging should be continued
until the voltage of each cell remains steady
at 1.75-1.8 volts for at least two hotirs.

A battery made up of two of the ex-
Service units described is used for all the
above lighting arrangements. The overall
measurements of the battery are 41in. high
x 31in, wide x Sin. thick. The battery can
be mounted in any convenient position, but
it should normally be upright, or almost so.
A good position is underneath the junction
between the crossbar and the saddle post, or
behind the saddle, e.g., in the saddle bag.
The rectifiers used should be of the selenium
metal type. These may be obtained from
most dealers in radio components. For the
circuit shown in Fig. t, the stationary light
first described, a 6 -volt, amp., half -wave
rectifier is used. The black or green terminal
is connected to the dynamo, and the red ter-
minal to the lead joining the rear lamp and
headlamp. For the circuit recommended
for the motor -assisted cyclist (Fig. 2) a
6 -volt bridge rectifier with a capacity of

amp. in each section shOuld be used. The,
green terminals are connected to the ter-
minals of the dynamo, and the two red
terminals are joined together and connected to
the battery. The two black terminals are
joined to the frame. In this circuit a dynamo
designed for a frame return system must not
be used. Only a dynamo which is insulated
(electrically) froin the frame can be used. In
the last circuit, Fig. 3, a radio heater trans-
former, centre tapped, is used. The secondary
of this has three terminals. The outside
two (marked " 6.3. v.") should be connected
to the two green terminals of a 6 -volt full -
wave rectifier. The red terminal should be
connected to the positive terminal of thebattery and the voltmeter. The centre ter-
minal of the transformer (marked "0 ") is
connected to the negative terminal of thebattery and voltmeter.

Fiji/ -wave rectifier

Mains
transfmi7

Fig. 3.-Circitit for charging the accumulator ,
from the mains.
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Day after day..

Lek eee week .

9leafe after year.. .
Dunlop cycle tyres keep on proving their
reliability - they are tough yet flexible to

give long, economical life plus real riding
comfort. For hack work, club riding or
racing . . . .

You'll ride more comfortably on

DUNLOP
they're more RESILIENT

31-1'311

67lifflee V' 

on

  
OUT AND ABOUT on B.S.A..Bicyclis. That's
the holiday programme for Britain's most
carefree and fare -free families. On their
comfortable, smooth -running B.S.A.s they
travel when and where they please. And
when holiday time is over, B.S.A.s mean
fare -free working days for Father, fare -free
shopping trips for Mother and fare -free
journeys to school for the children.

I ,1

But .. all the world wants
B.S.A.s. More and more go for
export. Hurry to your dealer!
He may still have the model
you want. Make your choice from
the fully -illustrated catalogue.
9 out of every to B.S.A.s produced
go to swell the export drive.

''''',,r-To B.S.A. Cycles Ltd., 12, Armoury Rearli
Birmingham, 11. Please send Bicycle Caralogue. I

I
1 NAME I

I I
ADDRESSIts tias:173 i

Post this coupon TODAY Iftail had a In unaesk4 entrlope &arm, I fd . seetnp, I

LOOK ! HIS PAL FORGOT TO FIT PALCO
SHOCK ABSORBERS

Motor -assisted
Cyclists-

YOU TOO' MUST
FIT PALCOS FOR

COMFORT-
SAFETY

PALCOS MINIMISE
MECHANICAL TROUBLES

Fitted Easily to
Any Cycle

25 Lightweight
for

per pair

for normal cycles

30/- Dutypair

for motorised cycles

Free leaflet on request

Ask your Dealer all about them, or write
direct to

PALCO (Dept. P.M.)
221 KNIGHTSBRIDGE

LONDON, S.W.7
Telephone: KNIght,bridge 1611 (2 lines)
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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

listed below knows it thoroughly,
And he knows how to apply it
Accountancy
Advertising
Air Conditioning
Architecture
Architectural Drawing
Boiler Engineering
Book-keeping
Building Construction
Building Specifications
Business Training
Business Management
Carpentry and Joinery
Chemical Engineering
Chemistry, I. & 0.
Civil Engineering
Clerk of Works
Coal Mining
Commercial Art
Concrete Engineering
Diesel Engines
Draughtsmanship
Drawing Office Practice

any one of the subjects
completely, practically.
in his everyday work.

Electrical Engineering
Electric Power, Lighting.

Transmission, Traction
Eng. Shop Practice
Farming (Arable and

Livestock)
Fire Engineering
Foremanship
Fuel Technology
Heating and Ventilation
Horticulture
Hydraulic Engineering
Illumination Eng.
Industrial Management
Machine Designing
Machine -Tool Work
Maintenance Eng.
Marine Engineers
Mechanical Drawing
Mechanical Engineering
Mining Engineering
Motor Engineering

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

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

Students intending to sit for examinations in Architecture, Quantities, Civil Eng.,
Mech. 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 most other Technical, Professional, Commercial,
and Civil Service Exams., including General Certif. of Education.

(I.C.S. Examination Students are coached until suecessful.)

Moderate fees include ALL books required,
GENEROUS DISCOUNT TO H.M. FORCES.

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

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

Dept. I69A, I.C.S., 71, KINGSWAY, W.C.2.
CUT HERE

INTERNATIONAL CORRESPONDENCE SCHOOLS LTD
Dept 169A, International Buildings, Kingsway; London, W.0.2.

Please send me the free booklet describing your Courses in

Name Age
(USE BLOCK LETTERS)

Address

Addresses for Overseas Readers
Australia : 140, Elizabeth Street, Sydney.
Egypt : 40, Sharia Abdel Khalek Sarwat Pasha, Cairo.
Eire : 13, Anglesea Street, Dublin, C.4.
India : Lakshwi Bldg., Sir Pherozsha Mehta Rd., Fort,

Bombay.
New Zealand : 132, Wakefield Street, Wellington.
N. Ireland : 26, Howard Street, Belfast.
South Africa : 45, Shortinarket Street, Cape Town.

ICS

MO S QU I T
THE KING OF CLIP-ONS

38 c.c. 20 m.p.h. 250 m.p.g.
2 to 1 Gear Reduction.

ALL SPARES IN STOCK.

MOTOR CYCLE
& CYCLE EXHI-
BITION STAND

NO. 168
"MOSQUITO, THE

ITALIAN MADE.
CURE FOR ALL HILLS

IMMEDIATE DELIVERY.

CARR. PAID 1E31.10.0 COMPLETE
SEND FOR LIST.

MOSQUITO MOTORS Lip. LIVOEORPOOL2.

THE "FLUXITE
AT WORK

Something's gone wrong !
Something's loose !

Fetch FLUXITE! And switch
off the juice

Our cooker's stone cold.
And no need to be told.

The fridge' is cooking our goose.-

For all SOLDERING work-you need FLUXITE-the paste flux
-with which even dirty metals are soldered and " tinned." For
the jointing of lead-without solder ; and the " running " of
white metal bearings-without " tinning " the bearing. It is
suitable for ALL METALS-excepting ALUMINIUM.

With Fluxite joints can be " wiped"
successfully that are impossible

by any other method
Used for over 40 years in Government works and by leading
engineers and manufacturers. Of all Ironmongers-in tins,

from 1/- upwards.

 TO CYCLISTS ! For stronger wheels that will remain round
and true, here's a time -tested tip. Tie the spokes where they cross

with fine wire AND SOLDER. It's simple-with FLU XITE-but
IMPORTANT.

FLUXITE
SIMPLIFIES ALL SOLDERING

Write lot Book on the ART OF SOFT SOLDERING and for Leaflets on
CASE -HARDENING STEEL and TEMPERING TOOLS with FLUXITE.

Also on- WIPED JOINTS... Price li.d. Each.

FLU XITE LTD., Bermondsey Street, S.E.I
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Wayside Thoug its
By F. J. URRY, M.B.E.

. _

4/1111;;'-"1100

o R o - o-er

Claremont House, Esher, Surrey. House and gardens are open to the public.

The Old Stagers
THE other week I looked on an old

bicycle with more than twenty years
of riding in it, and thinking what a shame
it was to neglect its excellence, I brushed
the dust away, gave it a dose of oil; blew
up the tyres and away we went. It is
perhaps a bit old fashioned in its outline and
equipment, its inherited lever brakes and
patched celluloid guards, but for running
quality there is nothing better in my owner-
ship. And it is remarkable how neat it
emerges from many months of neglect, due
I'm sure to the all -black finish quite popular
in the day of its building but now, I
suppose, gone for ever. It was made for
me in 193r and went on tour to Scotland
within a week, and goodness knows how
far it has been since. Being curious I looked
up the bill, which was £m, being a special
price charged by an old trade friend of
mine who has since retired. He has given
up work, but one of the results of that
labour still goes on, and so far as I can
determine goes on as purringly as when I

 first pressed its pedal; and remember, I have
the very best of the moderns with which to
compare it. The thought has entered my
head to give it to some deserving youngster,
but after this further association I think
selfishness will win; for after all I'm not
sure a gift of such a bicycle would be
appreciated as such a bicycle deserves to be.
No, we yearn for plate and colour, for
festoons of brake wire and flimsily built
pedals with scarce a foothold to them, and
if the generous mood overtakes me and the
deserving case arises, I think I would rather
part with a modern machine than this old
mile collector that has carried me so gaily
for many thousands of miles.

The Old Neglect
IT happened again in mid -May on a rough
I- morning with rain streaking into the
lap of my cape. I was on the way to work
quite happily contented with my slow pro-
gress when one of my numerous car owning
friends passed me, stopped until I had over-
taken and then very kindly wanted me to nark
the bicycle and go to town as his passenger.
I assured him I was quite happy, perfectly
dry, liked to feel the rain on my face, and
by so progressing had a vehicle on which to

return home in my good time. " You're
incorrigible," he said, " but I wish I. could
do it." If I like to ride a bicycle far more
than I like to drive a car, surely that is an
individual choice with which no one should
quarrel. I think many people take the line
of least resistance in the first instance
because car passage is more impressive and
flatters their sense of importance, and it is
only later in life they find out, the error.
Add to that notion the streak of laziness in
most of us, and fundamentally you have the
answer that cycling is " not the thing "
among the type of folk who can, or think
they can, afford a car. And yet these same
folk tell me-and I know dozens of them-
how lucky I am to be able to ride, and what
a fool I should be to give it up. I agree,
but to be able is the governing phrase, and
one which ought to be in the minds of the
younger generation. The certain way, per-
haps the only way, is to keep on riding no
matter how rich you become, and thus in
preserving vitality-gently, serenely and surely
-you automatically preserve health, and a
kind of individual happiness that wraps you
in satisfaction. Sometimes I feel it is shock-
ing taste to give such a testimony to my
own way of life, it smacks of the superior
in all but the ingredients; yet how else can
I promote the goodness I find in cycling?
For if a man writes of his interests in find-
ing them so excellent a way of life, he must
write from conviction and often wonder why
so few elderly people miss simple things that
are so good. I can only tell you this is so
from my own experience, and wish there
were more of us to publicise the genial
fascination of cycling.

A Change from Habit
WHEN I promised rather more than a

year ago to take my daughter tour-
ing in Ireland, if she came on a bicycle, I
had not reckoned on her enthusiasm for
the different scenes and characteristics at
that land and its people. She had been talk-
ing, so that at Christmas time another lady
member of my family asked me why she
was cut out-her words-of the pilgrimage.
" All right," I said, " get cycling fit and
we'll make the affair an occasion." Since
then little troubles have intervened due to
breakdown in bodily structure, and I was
reminded in early Spring that " a promise

was a promise so why not go in the car."
It was certain this lassie could not ride a
bicycle over the roads I wanted to travel and
-well, what would you have done? So I
have spent the greater part of June touring
Ireland in a car because I made a promise,
and the original conditions of it were altered
by illness. Yet in a way I'm not altogether
sorry at the upshot, for it proved to many
friends that car travel for me is not so much
prejudice as a means to take the lame over
ways and into areas I have .known as a
cyclist since my first visit to Ireland in
1898. I went cheerfully, the only way to
fulfil a promise, and at times tried to remem-
ber that motoring moderately may be the
next best thing to cycling.

Service for the Future
ELDERLY cycling means the kind of

travel that makes for ease without any
undue effort and is in no hurry to roll away
the hours. We are not all built this way or
the crowded cyclists on the road would be a
still greater " trouble " to other users thereof;
but there. must be many hundreds of thous -
sands who could be like this, if they would,
and be the happier and healthier for it. Many
don't want to now ; they are content to look
on and be wheeled around under power, but
the day will come to such when they will
regret their loss of genial activity and be
sorry. Some won't ride a bicycle because " it
isn't done "-they are the snobs with too
much money and too little sense ; but there
are thousands of others with a good bicycle
and the ability to ride it quietly for 6o miles,
who just do not take the trouble to make
a discovery for themselves and use it for
their joy.

Let us persuade the older folk at a loose
end to take up cycling, and urge the present

people never to give up their grip on
the pastime that can serve them so well when
the glory of winning or losing has departed.

The Right Bicycle
IF an individual decides to take to cycling

as an expression of genial travel under-
taken easily, then let him or her select a
bicycle for that purpose. Not a great
unwieldly thing hung about with gearcase
and odd gadgets, but a lightweight mount
modified to fit the rider. Eschew narrow
tyres for an. size, but let them be open -
sided and see they are fully inflated. Don't
despise a slightly dropped bar, it gives you
a restful position against a wind or on long
slopes ; and be sure the saddle is comfort-
able by being big enough to really lean on.
Those skimpy seats the lads revel in, mainly
for lightness, are not for the like of us who
need comfort as the first consideration. As
for gears, let the hub or derailleur be a four -
change with a normal ratio of 6oin.-yes,
6oin.-with a 75in. and a couple of lower
ones at about 5 in. or 39in., and then you
will discover how delightful it is to stroll
uphill. The art of cycling is greatly con-
cerned with pedalling, and if you can get
12 an hour out of a 6oin. gear and be com-
fortable you have gone a very long way
towards easy cycling. Twelve an hour is
all you need, except down hill, while if you
average nine to ten an hour on a riding
day it is remarkable how the miles pile up
without wearying and what you can sec on
the way. Cycling properly practised is not
the joy of the first hour, but the conserva-
tion of that joy at -the sixth or seventh hour
of riding, and when that is attained-and
it can be done by anyone of normal powers-
you are a cyclist, a freeman of the road, a
surveyor of the finest countryside under
heaven, and the owner of an enjoyment
unsurpassed.



8 THE CYCLIST October, 1952

CYCLORA
By H. W. ELEY

$trand Gate
Winc kelsea

This gate is one of twee
built thet4-6b.ent tocmanet
the town From ra ids by the
French.

October Charm
MOST out-of-doors men love this mellow

month of October. It is often grand
and lovely, and my records show that I have
had, in the past, some great rides during
this month, when the blackberries gleam in
the hedgerows and the woodland trees are
at their lovely best. What tints and hues
greet one in the English countryside now
that October is here ! Tawny browns, and
golds, and russets .. . all making a matchless
panorama on the hillside, and reminding us
that Mother Nature is still supreme with her
palette and brush.

In the silent wood there is a carpet of
brown leaves ; the grey squirrels slip quickly
up the smooth trunks of the beeches and,
as I enter a quiet glade, a gaudy jay darts
by, squawking with raucous note. And in
the warren over by Great Oaks Farm the
rabbits are at their best.

" The Cyclist " in California
RECENTLY I had a long and most

interesting letter from a gentleman in
far-off California. He is a regular reader
of The Cyclist-and tells me that he is a
" pen pal " of veteran F. J. Urry. My
correspondent, whose forefathers sprang from
English soil, plans to come to the " old
country " this " fall "-and plans also to buy
a bicycle so that he can travel the roads of
England and see some of the scenes and
places I have from time to time tried to
describe in these notes. If and when he
comes to Derbyshire he is assured of a
warm welcome, and I will do my best to
show him some of the beauties of this shire
where the stone walls intersect the fields and
where the gentle River Dove, most exquisite
of English rivers, flows amid the fern -
covered rocks and boulders. Maybe, in
some old church register, the " Man from
California " will discover traces of his
English ancestors !

our

," The Good Old
Days "

IN these times of
shortages a n d

rationing complica-
tions it is not infre-
quent that one hears
sighs for what are
usually called " the
good old days."
Well, I suppose that
in many ways they
were good, but not,
I am afraid, in every
respect! Along with
the plenteous food
(those noble sirloins
of beef are often
quoted!) there was
dire poverty, and
cheek -by -jowl with
opulence in our big
cities there was acute
distress and suffer-
ing. The punish-
ments inflicted in the
good old days -were
grim indeed, and I
was reminded of this
fact when I saw the
ancient " whipping
post " at Havering-
atte-Bower, in Essex,
recently. Still pre-
served in some of

villages are the " ducking stools " of
yore-reserved for poor wretches suspected of
" casting the evil eye " and other mysterious
forms of witchcraft; and do not for-
get the " Gallow Trees "-there is one
still to be seen at Inkpen Beacon in Berk-
shire. These grim reminders of the past
indicate that the " good old days " were not
all so happy and carefree as some would
have us believe.

The Big Bell

T WAS much intrigued recently to read of
-I- the success of a Birmingham manufac-
turer of bicycle bells in America. It appears
that this manufacturer is a great believer in
visiting export markets in person to ascertain
the precise requirements. It is an excellent
idea, and I suspect that in the past far too
many British firms have adopted the attitude
that the man overseas should be satisfied
with what the home manufacturer thinks he
should have and like. This Birmingham -
industrialist found that in the matter of cycle
bells our American cousins liked a big bell
and a loud bell. He set out to make such,
and the result has been a big volume of
orders to the benefit of export trade and to
the benefit of all the employees in this
Birmingham  factory. It is good to know
that the small accessories in the British cycle
trade are as welcome as the complete bike !
May more British firms succeed in " ringing
the bell " !

It's not ALL Black !
EVERYONE has heard of England's

" Black Country "-that scarred indus-
trial belt of South Staffordshire where the
grime of coal -getting spreads like a dismal
pall over the land, and where places like
Tipton, and Wednesbury, and Darlaston,
and Tividale, tend to repel because of their
murky grim faces. Yet all of South Stafford-

" Practical Mechanics " Advice Bureau COUPON
This coupon is available until October 31st, 1952, and must be
attached to all letters containing queries, together with 3 penny
stamps. A stamped, addressed envelope must also be enclosed.

Practical Mechanics. - October, 1952.

shire is not black and ugly, and' quite near
to the pits and slag heaps there are bits of
pleasant verdant land as green and inviting
as any in England. Kinver Edge, near
Stourbridge, is still lovely, and there are
other spots which I know have been left
unspoiled by the scarring hand of industry.
It may seem strange to suggest a " Black
Country " tour . . but why not ? He
knows not England who only knows sunny
Devon and leafy Warwickshire, and the
glories of the Lakes ; and these places in the
" Black Country " have a character all their
own. Tradition and craftsmanship are woven
into all the " trades," and it is quite'
fascinating, for instance, to visit the chain -
making industry at Cradley Heath. Yes !
In the very shadow of the red forges there is
green beauty and loveliness, and it is a libel on
South Staffordshire to say that it is all grim
and repellant. Ancient history is there, too,
for Dudley Castle still stands as a reminder
of days before coal was found in this part
of our land.

Road Safely
THIS year has seen all sorts of activities

launched in connection with road
safety, and I see that the Pedal Club at one
of its meetings invited five cycling M.P.s
to attend and enter into a discussion about
ways and means of promoting safer road
travel. I note that Miss Elaine Burton, who
is the Member for Coventry South, had some-
thing to say about women's cycling garb,
and advocated the universal wearing of
shorts, and condemned skirts. Well, I do
not myself see many women riders in skirts
these days and, in fact, one of the good
things about modern cycling is the freedom
achieved in connection with clothes. I look
back a long way and see again those irksome
cycling clothes of the '9os, and contrast the
styles then with the easy, free and attractive
garb affected by the woman rider of to -day.
Mr. Tom Fraser, the Member for Hamilton,
suggested that big lorries should be banned
from roads from 25 to 28ft. wide, the goods
going by train instead of lorry. A somewhat
shattering remark came from Mr. G. H. R.
Rogers, North Kensington's Member, who
admitted that when he got into ,a car he
became " a fiend in human form " ! This
is strong language, but we cyclists have
always had a sneaking idea that " something
happens " to a man when he becomei= a
motorist ! The pedestrian -and 'the cYclist.
become " nuisances "-to be hoOtecl at as if.
they possessed no " road rights" ! = Road,
safety is still one of the Vital- issues -facing
this country, and much has -still to be -done
before we can be cornplacent about -accidents
On the rolling roads 'of old England.

Holiday Memories
DURING the summer I was happy to'

receive several cards from cyclista away
on holiday tours. It was good to be remem-
bered in this way. Some of my " pen
friends " had selected sunny southern rides
and I received views of notable spots in
Devon and Cornwall, and Dorset and Sussex.
Other riders sent me views of northern beauty
spots, and quite a few had chosen to tour in
Yorkshire and Northumberland. All the brief
comments indicated happy hours in the
saddle, and the charm and freedom of the
open road. Thanks to all-who, at some
wayside inn, took the trouble to mail me a
card of greeting !
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HOME CONSTRUCTORS / MOPELMAKERS

SANDING &POLISHING
- NEW, &y, &fled
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00RI°
for

Wolf
CUb

This Kit is only a
small part of the com-
plete Wolf Cub Home
Constructor Outfit. A

comprehensive power

workshop for drilling,

grinding, polishing,
sawing, sanding, wood
turning, etc., etc.
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DISC
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you've a splendid
Lathe.
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WOLF ELECTRIC TOOLS LTD PIONEER WORKS HANGER LANE LONDON W.5
TELEPHONE PER IVALE 5631-4 BRANCHES BIRMINGHAM MANCHESTER LEEDS BRISTOL GLASGOW

We shall be pleased to see you at our
STAND No. 29

where our technical staff will be only
too pleased to help and advise you

Please do not fail to inspect the

Ilustrated brochure
sent free and post

free on request.

Model Engineer Exhibition,
NEW ROYAL HORTICULTURAL HALL,

WESTMINSTER

October 20 -29th

S. TYZACK & SON LTD.

64w ZYTO " Lathe
GAP BED, BACK GEARED,

COMPOUND REST, RACK FEED,
SET OVER TAILSTOCK

12i" BETWEEN CENTRES

THE "ZYTO" 3" LATHE
with many valuable refinements
Height of centres ... 31 in.
Distance between centres ... 12i in.
Height from gap ... 4) in.
Height from Saddle ... 2 in.
Guide Screw ... 8 T.P.I.
Headstock Mandrel Admit ... in,
Tailstock Barrel Admit ... g in.
Headstock Pulley, 3 -speed ... 1 in. flatbelt
Faceplate, dia.... ... 6 in.
Overall length of Lathe ... 30 in
Change Wheels: 20, 25, 30, 35, 40, 45, 50, 55, 60, 65.
Back Geared Guards and Change Wheels,
together with Catch Plate and Finished Back

Plate for Chuck are all included

CASH PRICE £28/1 /0
It it is more convenient for you to purchase on deferred terms please ask
at stand for detail., or send a postcard for quotation.

341, 343, 345, OLD STREET,
LONDON, E.C.1

Telephone CLERKENWELL 8301 (Ten Lines)



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
Works 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 Aerodynamics
Diesel Engine Technology Electrical Design

Ordnance Survey Dr'ship

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. Licences

BUILDING AND STRUCTURAL

Free Guide SUCCESS IN ENGINEERING
I32 -PAGE BOOK FREE!
SEND FOR YOUR COPY

This

 
remarlikille 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.

4140 INTERESTING COURSES

TO SELECT FROM I

A.M.I.Mech.E.,
A.M.Brit.I.R.E.
A.M.I.C.E.,
A.M.I.Mun.E.
A.M.I.E.D.,
London B.Sc.,

A.M.I.M.I.,
A.M.I.P.E.,

A.M.I.Struct.E.,
M.R.San.l.

A.F.R.Ae.S.,
Degrees.

L.I.O.B.
A.M.I.S.E.

A.R.San.l. M.R.San.l.
L.A.B.S.S. A.R.I.C.S. Fully guaranteed postal courses for

Building Construction Builders' Quantities all the above and many other
Costs & Accounts Carpentry & Joinery examinations and careers. Fully
Surveying & Levelling Building Inspector described in the New Free Guide.
Clerk of Works Building Draughtsmanship
Quantity Surveying Heating and Ventilating

GENERAL, LOCAL GOVERNMENT, ETC.
Gen. Cert. of Education
Book-keeping (all stages)
College of Preceptors
Woodwork 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
Sanitary 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 ENGINEERING
(Dept. 29)

148, HOLBORN, LONDON, E.C.I
SOUTH AFRICA : E.C.S.A., P.O.BOX NO. 8417, JOHANNESBURG

Freeaide/

THE ACID TEST OF TUTORIAL EFFICIENCY
SUCCESS-OR NO FEE

We definitely guarantee that if you fail to pass the examination for
which you are preparing under our guidance, or if you are not
satisfied in every way with our tutorial service-then your Tuition
Fez will be returned in full and without question. This is wrely
the acid test of tutorial efficiency.

If you have ambition you must investigate the Tutorial
and Employment services we offer. Founded in 1885,
our success record is unapproachable.

ALL TEXTBOOKS ARE SUPPLIED FREE

PROMPT TUTORIAL SERVICE GUARANTEED
NO AGENTS OR TRAVELLERS EMPLOYED

FOUNDED 1885 - FOREMOST TODAY,

Free Coupon
To : NATIONAL INSTITUTE OF ENGINEERING
(Dept. 29), 548-15o, Holborn, London, E.C.3

Please Forward your Free Guide to
NAME
ADDRESS

,SEND OFF
THI5 COUP,M1,

NOW AND BE
SAL. SET FOR

SOCCESS
'''44418884RM5'

My general interest is in : (t) ENGINEERING (Place a cross against
(2) AERO (3) RADIO (4) BUILDING the branches inwhich
(5) MUNICIPAL WORK .

you are interested.)

The subject of examination in which I am especially interested is

To be filled in where you already have a special preference.
(rid. stamp only required if unsealed envelope used.)


