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When / want a Ci/P I turn to

TERRY'S
(the 5/246-1/2.ezepki

I go to TERRY'S for all kinds of CLIPS -steel,
bronze, stainless, etc. When I want a clip made to
specification, Terry's Research Department is a big
help in the matter of design (Terry's with 96 years'
experience should know a thing or two !)

Want to know all about springs?

Here is the most comprehensive
text - book on springs in existence.

Post free to/6

arcel3Sperialaio' s
Nos. go and 8i come
from r to 2" from stock.
No. 300, an excep-
tionally good drawing
board clip, costs 5/- a
doz. (inc. p.t.) from
stock.

No. 80

No. 81 No. 300

S.c/c Makers: HERBERT TERRY & SONS, LTD., REDDITCH London Birmingham Manchester

liT4F
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HAND BENCH DRILLING MACHINES
WITH ADJUSTABLE AUTO.
MATIC FEED AND 0 -?,in. CHUCK.

Height

20in.

Column d a.

lin.

Weight

17 lbs.

(7.7 kg.)

Chuck to base

Min. .0

Max. 9in.

Depth of teed

24 in.

0 -}in. 3 jaw

self -centring

chuck.

These machine tools are of heavy and accurate construction.
The precision ground spindle is fitted with an automatic and
adjustable feed control, and ball thrust. Castings are of finest
grey iron. All machines are guaranteed.

PRICE 451- carriage 216.

We take this opportunity or thanking the many customers who have been kind enough
to write expressing their appreciation of the quality and value of these rna:h.ns.

From the manufacturers :

ELLIOTT MACHINE CO. QT1gE=11'-'1`A

ems;Branches
are ready to deal with your

1 on the spot

Every Halden branch is

fully equipped and ready
to produce photo copies
of plans, deeds, documents,
etc., by any of the usual
processes. To the larger
user, Haldens offer a range
of the most modern
equipment (or the pro-
duction of their own
photo copies. In con-
nection with the pro-
duction of maps,
Haldens are licensed by
the Controller of N.M.
Stationery Office to
reproduce Ordnance

Survey Maps
in cne
colour.

4> OF MANCHESTER

J.HALDEN & Co., 8, Albert Square, MANCHESTER, 2
Branches at : Londan, Newcastle -an -Tyne. Birmingham, Glasgow, Leeds and Bristol.

The Schoolboys' Exhibition
is coming again in January

If you have
a camera and
live anywhere
near London
during the
holidays come and learn how you can develop your films in daylight
and make your own prints.

PRACTICAL DEMONSTRATIONS
-AT WHICH YOU CAN HELP-
WILL BE GIVEN ALL DAY LONG

Everything connected with print -making clearly shown and
explained. You will be allowed to do some of the work yourself
under the guidance of photographic experts. Don't miss this
opportunity. It's going to help you quite a lot.

Horticultural Hall,
Westminster, S.W

OPENS DEC. 31
CLOSES JAN. 12

Photography explained and made simple by-

JOHNSONS OF HENDON LTD.
and KODAK LTD.

THE "ZYTO" 38f1 LATHE
BRITAIN'S FINEST LATHE VALUE

I2!" BETWEEN CENTRES

Back Geared, Gap Bed. Tumbler Reverse, Screwcutting, Surfacing,
Sliding, Full Compound Slide Rest with Rack Feed, Hollow
Mandrel, Hollow Tailstock No. 2 M.T., Set over Tailstock. Supplied
complete as shown with full set Changewheels, Backplate, etc.

BRIEF SPECIFICATION
Height of Centres. Slim
Distance between Centres. l2Iin.
Height from (lap, 91 In.
Height from Saddle, Sin.
Guide Screw, 8 T.P.1.
Headstock Mandrel. admits fin.
Talistoets Barrel, admits lin.
Headstock Pulley. 3 Speeds. ltd. Flat Belt.
Faceplate Diameter, 6in.
Overall Length of Lathe, 30In.

PRICE

/2500/0
Please ask for Easy

Payment Terms

BOOK YOUR LATHE NOW
Fully illustrated leaflet of the " ZYTO " Bench and
Motorised Lathe free aid post free on reacest.

S.TYZACK & SON LD
341-345 OLD STREET, LONDON, E.C.I
TELEPHONE: CLERKENWELL 8331 (TEN LINES)
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Give useful gifts this yeari 'Make, somebody happy
with one of these sturdy electric tools ! ' Lectro-Saw,'
Sander -Polisher, 1/4" and 1/2" Drills-all operate from
your household mains, and each has a host of
accessories sold separately. Shop early for ' HANDY -
UTILITY ' tools-they're in great demand !

No. 1413-1 1/4" DRILL.
(Capacity in steel 1/4",

Hardwood I/2") E6 -I9

No.14U-2300 1/4 DRILL
STAND (For 1/4 Drill or

Sander -Polisher) 59/6

No. NU -20 1/2" DRILL.
.(taPacity in steel I/2".

Hardwood I") El 1-7-6

No. HU-2301 1/2" DRILL
STAND (For irse with
the 1/1' Dn9q E5-10

No. HU-SO 5" SANDER -
POLISHER. (Takes Drill

Bits up to 1/4") L9-17-6

No. HU-2302 HORIZONTAL
STAND. (fir 1/4" Drill or

Sander -Polisher) 17/6

jaNo. 1111-60 6-,HEAVY-DUTir
IctrRo-saw (for wood,

cast iron, etc.), EIS -IS

IIANMITYTOOLS
and an extensive range of ' HANDY -UTILITY'
accessories and attachments, saw blades, etc.
PRODUCTS OF THE H.U. DIVISION OF BLACK & DECKER LTD.

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

I Most sizes available from stock!

ed MICRO-
DRILLS

STRAIGHT FLUTE DRILLS. A well -designed drill par-
ticularly recommended for drilling brass. Range
of sizes: .35 mm. (.0138") to 3.0 mm. (.1181")

PIVOT DRILLS

Widely used by watch
and clock making
trades for drilling
very small holes.
Range of sizes :
.05 mm. (.002')
to .5 mm.
(.0197')

STANDARD SPIRAL
FLUTE DRILLS

A general purpose drill
of improved flute
design for easy ejec-
tion of swarf.
Range of sizes : .1
mm. (.0039") to
3.0 mm. (.1181")

FLAT DRILLS

Similar to pivot drills
but made in larger
sizes. Range of
sizes: .25 mm.
(.0098") to 3.0
mm. (.1181")

SINGLE SPIRAL

FLUTE DRILLS

For drilling small
holes to extremely
fine limits. Range
of sizes: .1 mm.
(.0039") to 3.0
mm. (.1181")

WRITE FOR STOCK LIST
S. N. BRIDGES & CO. LTD.

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

[DEVELOP YOUR GREATEST ASSET-
Pelmanism Will Lift You Out of the Rut

DO you find life humdrum and
boring ? Do you think of

your job as the same old mono-
tonous routine " ? Why remain in
a groove, only half alive, when you
have the latent ability hich could
enable you to enjoy life to the full
and to hold down "an interesting,
progreisive job ?

, Reduced, fees for serving and ex -Service
menskers of H.M. Forces.
(Apply for Services Form.)

Are you making the most of
your greatest asset-your mind ?
The Pelman Institute with its
unrivalled half -a -century of experi-
ence Will show you how to develop
this invaluable asset to the fullest
capacity. Pelmanism will lift you
out of the rut and eliminate your
feelings of Frustration and
Inferiority. It will teach you how
to dispel your Fears and to over-
come such failings as Aimlessness
and Depression.

HOW TO LEARN LANGUAGES
The Pelman Languages Insti-
tute teaches French, German,
Spanish and Italian, without
translation. Write for particulars
and specimen lesson of the
language that interests you, which
will be sent gratis and post free.
Reduced fees for serving and ex -
Service members of H.M. Forces.

Pelman Languages,Institute,
130, Norfolk Mansions, Wigmore St.,

London, W.I.

The Course will give increased
power and energy to your mind :
will strengthen your Will -Power,
and develop your Initiative. You
will find that your outlook on life
will change to one of cheerfulness
and optimism, and with your
increased Efficiency will come
Happiness, Success and Financial
Betterment.
Remember-Everything you do is
preceded by your attitude of mind.

Pelmanists are not left to make
the applications themselves. An
experienced and sympathetic in-
structional staff shows them, in
exact detail, how to apply the
principles of Pelmanism to their
own circumstances and aspirations.

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

PELMAN INSTITUTE
133, Norfolk Mansions,

Wigmore Street, London, Mt.
Established over 50 years.

Callers welcomed.

POST THIS COUPON TO -DAY
To the Pelman Institute,
130, Norfolk lKansions, Wigmore

Street, London, W.s.
"The Science of Success," please
Name

Address
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CHEMISTRY.
...

, \ -Iiimr
i

1 .1 /
EQUIP

BASIN
BEAKER
BEEHIVE SHELF
BLOWPIPE
BUNSEN BURNER
CHARCOAL
CLEANING BRUSH
CRUCIBLE
CRUCIBLE TONGS
FILTER FUNNEL
FILTER PAPERS
FLASK

SEND V.d.
which

YOUR
USEFUL

BLOCK

STAMP FOR
includes

HOME LABORATORY
APPARATUS

216 GAS JAR & PLATE 216
116 GLASS TUBING (I doz.) 116

113 MORTAR & PESTLE 316
2/- PIPECLAY TRIANGLE 9d.
31- SAND BATH 6d.

' 9d. SPIRIT LAMP 216
6d. TEST TUBES 2d. & 3d.
116 TEST TUBE HOLDER 9d.
116 TEST TUBE RACK 215
116 THISTLE FUNNEL 61.
9d. TRIPOD STAND 216
116 WIRE GAUZE 9d.
(Postage extra.)

COPY OF COMPLETE PRICE LIST
choice of 120 chemicals at 4) and 71.

OUR SPECIAL SELECTIONS
APPARATUS ONLY APPARATUS & CHEMICALS

151- (Post free.) 251 -

BOOKLETS
" EXPERIMENTS IN CHEMISTRY " 10'.d.: " CHEMICAL
FORMULAE & TABLES," 10;d.: " EASY HOME CHEMISTRY

FOR BOYS " 213.
(including Postage.)

ORDER BY POST OR PAY US A VISIT

A. N. BECK & SONS. LONDON,E
1;.16EVVoleNp,G. TAC))hlphoHneIG. IllisSZFron

The acid -free cored
solder for every,
handyman

This new non -resin cored
solder is an indispensable
addition to every home work-
shop, replacing stick solder
and fluid and paste fluxes. It
contains two cores of Arax
Flux, a flux so fast that Arax
Multicore Solder can even be
used for soldering blued spring
steel without pre -cleaning.
Flux continuity is assured,
there is no waste, and no extra
flux is required. If desired,
the flux residue can be easily
washed off with water.

SIZE -8 CARTON 5 - EACH
A COMPLETE RANGE OF MULTICIRE
SOLDERS IN THIS SINGLE HANDY KIT
The Multicore 2'- Solder Kit contains
two specifications of Arax Multicore
for metal soldering and two specifica-
tions of Ersin Multicore for electrical
and radio work.

MULTICORE SOLDERS LTD.
MELLIER HOUSE, ALBEMARLE ST., LONDON, W.1 REGent 1411

ONLY 4D
IN STAMPS
BRINGS BOOK

MAKES MANY

PERMANENT

MODELS
and utility objects.
from simple instruc-
tions in illustrated
Booklet-please
read below.

. . . showing how such models as those above, and many others,
can be made, without skill or special tools, from Sankey's PYRUMA
Plastic Cement. Ready for immediate use in its plastic state,
Pyruma sets or bakes to stone -hardness, and can be painted or
enamelled in all colours according to instructions. Therefore
realistic natural -colour models can be made from Pyruma, including

HOUSES, BUILDINGS FOR MODEL RAILWAYS, DOCKS AND
AIRPORTS, SHIPS, MODEL FURNITURE, ANIMALS, FIGURES,
RELIEF MAPS, Etc. as well as utility objects such as ASH TRAYS,
BOOKENDS, MENU HOLDERS, PAPER WEIGHTS, ORNAMENTS
and DECORATIVE OBJECTS.

Pyruma is inexpensive, and easily obtainable in tins from Iron-
mongers, Art Material Dealers and Hobbies Shops. Send 4d. in
stamps to the address below for illustrated Instruction Book.

PLASTIC CEMENT

J.H. SANKEY& SON,L1T
ILFORD EST. 1857 ESSEX
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I.C.S. TRAINED MEN
are in Greater `Demand
than Ever -Maximum production
depends on high technical skill, such
as that acquired by I.C.S. Students

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

PLACE FOR THE UNTRAINED
Ambitious men everywhere have succeeded through
I.C.S. Home -Study Courses. So also can you.
The man with an I.C.S. Training in any one of the subjects
listed below knows it thoroughly, completely, practically.
And he knows how to apply it in his everyday work.

Accountancy
Advertising
Air and Vacuum

Brakes
Air -Conditioning
/liable Farming
Architecture
Architectural Drawing
Auditing
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
Electrical Engineering
Electric Power, Lighting,

Transmission, Traction
Eng. Shop Practice
Fire Engineering
Foremanship
Fuel Technology
Heating and Ventilation
Horticulture
Hydraulic Engineering
Illumination Eng.
Industrial Management
Lettering
Machine Desig.iing
Machine -Tool Work
Maintenance Eng.
Marine Engineers
Mechanical Drawing
Mechanical Engineering
Mine Surveying
Mining Engineering
Motor Engineering

Motor Mechanic
Motor Vehicle Elec.
Municipal Eng.
Plastic
Plumbing
Production Eng.
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
Telegraph Engineering
Television Technology
Welding, Gas and Elec.
Woodworking Drawing
Works Engineering

Students intending to sit for examinations in Architecture, Quantiticr, 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.

(I.C.S. Examination Students are coached until :.-uccessfu'.)

GENEROUS DISCOUNT GRANTED TO ALL MEMBERS OF 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 you our special free booklet on the subject in which you
are specially interested. DON'T DELAY. Make ACTION your watchword.

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

Use this Coupon

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

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 : Lakshmi Bldgs., Sir Pherozsha Mehta Rd., fort,

Bombay.
New Zealand : 182, Wakefield Street, Wellington.
N. Ireland : 26, Howard Street, Belfast.
Sopth Africa 45, Shortm:.rket Street, Cape Town.

ICS

Excellent Christmas Present
for Mother or Married Sister

The " Lectross " is a convector room
heater which can be a clothes drier on
washing days. It will make life easier in
any home, but is an extra boon in flats
and where washing is done in the evening.
It is also ideal in hairdressing salons as it
keeps the towels dry and heats the shop.

We have sold a lot of these, and all
purchasers have been delighted. In fact
they find it difficult to believe we can
supply at such a low price. We could not.
but for the fact that the " Lectross "
manufacturers were forced into bank-
ruptcy by a cancelled export order. We
are able to offer them to you at less than
half the original price, and only quarter
of what the price would be if they were
made to -day. We also bought all the
spare parts, so you need have no fears
about repairs, in fact we guarantee always
to be able to supply spares.

The size of the " Lectross " is 3ft. wide,
3ft. high x 5 in. deep. It has four chrome
plated rails and works off A.C. or D.C.
mains consuming 750 watts, i.e., lust less
than one Unit. Price 88.19.8, plus 7/6
carriage-please state your mains volt-
age.

IDEAL FOR XMAS GIFT

GIVE A RADIO YOU HAVE MADE
You will find that the building of our
all -mains radio receivers is simplicity
itself, and the more you make the less
time each takes, everything down' to
the last nut and bolt is supplied, and
everything fits together in a professional
manner. When finished the receiver
looks and plays as well as those being
offered in radio shops at anything
between £to and £14, so why not give
one as a present to someone dear to
you this Christmas. The one illus-
trated we call our "Occasional T.R.F.",
in a choice of colours, Ivory, Walnut
or Green, and costs just less than £6
to make.
The one below we call "The White
Lady"; this is an extra fine cabinet of
pure white. The complete receiver
costs about £6 5s. od. to build. Con-
structional data for either set is avail-
able at 1/6 post free.

AVOID DELAY, SEND POST ORDERS TO RUISLIP.
DEPT. I.

ADDRESS TO

E.P.E. :1453FSTAETct. and at
WINDMILL HILL, MANOR,

11 Whitworth Street, Manchester, 1.

LTD

Tel: Cen. 0272-1725.

BRITAIN'S LEADING STOCKISTS OF:
"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,

64 CHAMPION "
MODEL 2 DRILLING MACHINE

SPECIFICATION
Spindle Travel 2in. Overall size of Base 7 x 10in.
Depth of Gap
Diameter of Table
Diameter of Column

kin.
I lin.

Height of Column
Nett weight

181in.
79 lbs.

Size of Baseplate 61 x Tin. Standard Equipment Zin. Drill
(working surface) Chuck

Price 113  15  0 Carriage Paid.
Matching Motor Pulley kin. or in. bore each.

Out of Income Terms : E5 deposit and eight monthly payments of 23(6.

A. j. REEVES & CO.
416, MOSELEY RD., BIRMINGHAM, 12.

Grams : " Reevesco Birmingham "
Phone: CALthorpe 2554

"THE CHOICE OF EXPERIENCE"
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0111414
INSTRUMENTS
E SLIDE RULES

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

A. G. T H 94R.I\J To N LTD
uzwth9 ciaJJAte

w Y T44E. NJ' 44A W MANCHEITER.
Tel : WYThenshawe 2277 (4 lines)

HOME & HOBBY BARGAINS
MODEL RAILWAY POWER PACKS for working track and track lights;
23ov. A.C. input 428. 6d., 23ov. D.C. input 3as. 6d. Price includes postage.
RADIO REMOTE CONTROL transmitters and receivers for all types of models ;
our home -built equipment is the cheapest in the country, and proved efficient by
leading trophy winners. Plans and instructions for Mk. III equipment 48., or
send large s.a.e. for price lists. Mark your letters " Radio control."
CRYSTAL SET KITS with phones, permanently set indestructible diode crystal,
condensers, wire, etc., iSs. 9d. plus yd. post; less phones, xos. 3d. plus 6d. post.
Phones only Ss. lid. plus 7d. post.
EXPOSURE METER parts for home construction ; sensitive meter and
selenium cell, with instruction leaflet, 138. 6d. inc. post.
MAGNETIC RECORDING accessories always in stock; send s.a.e. for price
list. Convert your radiogram into a recorder with our add-on unit; no screw
holes to disfigure gram ; unit instantly removable for record playing. £5 igs. 6d.
with reel of tape. Instruction leaflet as. plus r Id. post.
TAPE RECORDER DECKS, a nicely finished article with constant speed
mechanism ; fast forward and -rewind speeds. Price with reel of tape, £25.
Demonstrations by appointment. Phone ILFord 2066.
ELECTRIC MOTORS and equipment of all types in stock ; send s.a.e. for
our motors list.

PARK RADIO of MANOR PARK
676/8, Romford Road, London, E.12

THE CRAFTSMAN'S SUCCESS
" lies not only in his own skill, enthusiasm
and concentration, but also in his choice of tools
and materials."

CRAF1SMEN THROUGHOUT THE WORLD
PREFER

LATHES AND ACCESSORIES.

ML7, 31in. x 20in. Metalworking Lathe.
ML8, 4in. x 30,n. Woodworking Lathe.

See Your Local Tool Merchant.

OP rot
'liaetotd/

HAVE YOU EVER

SEEN ANYTHING SO

SIMPLE-SUCH

VALUE FOR MONEY ?

You buy a Wolf Cub Electric Drill for only £5.10.0

You add a few low-cost parts,
and presto-a Saw Kit.

Add a few more-now it is

a Lathe Kit.

For a few shillings you have
now a Drilling. Grinding and
Polishing Kit !

-AND THAT'S NOT ALL TNE STORY/
Write at once for large size, fascinating fully picturised
folder, "Profitable Pleasure."

NMI RADIO INTERFERENCE
177" A

ILIRATEL
SUPPRESSORSpecially designed for use with Wolf

Cub Drills. Supplied ready to attach Television Suppressors also avail -
to "Cub" lead. Conforms fully with able for fitting by Wolf Service
official regulations. Only 23 4. Engineers. 8:6 inclusive.

* Prices and descriptions are subject to alteration without notice

WOLF ELECTRIC TOOLS LTD.
PIONEER WORKS, HANGER LANE, LONDON, W.S
ie/ephone . PEP. 61 5631.4. 1 BRA61CHES BIRMINGHAM .11466ICHESTE0. LELD5 85,51-C -,31A5G0,61
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PILOT'S COMPASS

R.A.F.
P -type
spirit
filled,
clear
card,
expan-sion
cham-
b e r
a n d
long luminous pointer with
steering grid. Revolving grid
for course -setting on to a
bearing. Bowl 41n. diem.,
overall diameter 61n. Easily
fitted. Ideal for small craft,
launches, etc., etc.
Almost new. Listed makers
at over E25.1.6.

Post Frce. 26/6

DRAWING INSTRUMENTS
All nickel -plated, brand new French -made drawing
instruments. These sets are specially made for us to
sell at highly competitive prices. All fully guaranteed

perfect by us.
SET 1, C.-Eight piece half -set, comprising compass,
dividers, pens, etc. Complete in case, and heavily
nickel plated.

Post Free 14/6
SET 2, C.-As above but with extension
legs for compasses, etc. Post Free 23/6

Feia'

I " - 04,3,041R1;6

MI= -

st,q.

SET 3, Il.C.-As 2 H.C. but with centre wheel spring
bows, and all instruments extra heavily plated In
good quality case.

Post Free 66/6

SET 2, H.C.-Full set with
Drina -bow pencil compass,
pring-bow pen compass,
arge dividers, compass with

extension legs, etc., two
uling pens. In good V4/..

quality case. Post Free

DESYN SETS
We supply complete set (for non aero use).
comprising transmitter and one indicator
for working of low D.C. voltages (6, 12,
24v.). May be worked at any distance.
Useful for burglar alarms, remote weather
vane indicator, etc.

Post Free 18/6

AERO-SPARES CO.
(Dept. IS), 70/71, HIGH HOLBORN,
LONDON, W.C.I. Phone: AMB 2871 2

BUILD THIS
ACCURATELY SCALED
DOLLS' HOUSE

With a MODELCRAFT plan, you can
build a iin. to 1ft. true -scale cottage
or bungalow, the latter being easily
convertible to a house. Fittings are
available. Sliding panels make rooms
individually accessible. Plans are
clear and building, is straightforward.

BUNGALOW PLAN (GB106) ... 4/6
CONVERSION TO HOUSE PLAN

(G8107) 2/6
COTTAGE PLAN (GB108) . . 2/6
Postage -1 Plan, 3d., 2 or more plans, 6d.

The MODELCRAFT LIST
gives details of more than 600 plans, plan -
books, kits and accessories covering ships,
aircraft, read vehicles, houses, " Lineside "
Kits, etc., II- post free, it includes a II -
refund voucher for use in buying Modelcraft
goods.

Modelernit Ltd
77(L), Grosvenor Rd., London, S.W.I

SANGAMO

SYNCHRONOUS

MOTORS
Brand new, surplus stock
stamped by Sangamo.
200/250v. 50 cycle, 2C0
r.p.m. Complete with
long chain of finely cut
phosphor -bronze gear
whcels giving extremely

slow final drive.
Also fitted is arecite tdevice

which can
be p re -set
to operatea switch.

ZL

Our price
Post
Free

35/-

SOFT HAMMER

to 2 lbs.). Dome, cone, taper, or
for machine shop use and general

S.G. BROWN
"Prece:scOn.

.5",e34vAei-e/Veete
For high Fidelity of Reproduction
with minimum of wear on the record

FIVE TYPES TO CHOOSE FROM
The above are designed and manufactured to suit all

types of pick-ups.
No. 1. " Miniature " jewel tipped needle- for light -weight pick-up.
No. 2. " Straight " jewel tipped needle for custal pick-up.
No. 3. " Trailer " jewel tipped needle forrnedium-weight pick-up.
No. 4. " Knee Bend Trailer " jewel tipped needle for the older

beau -weight pick-up.
No. 5. " Miniature Solid Sapphire " needle for light -weight pick-up.
PRICES :- Nos. 1-4, 7/- plus Purchase Tax 3/1. Postage 6d.

No. 5, 9/3 4/1. 6d.

Your local dealer can supply.
In cases of difficulty, apply direct.

A " TIP " WORTH TAKING
An interesting and instructive Brochure giving advice on the
choice of a S. G. Brown precision Sapphire Needle to suit your
pick-up will be sent on request. Write Department " P.M."

Teephone

7241.

Watford 6

SHAKESPEARE STREET, WATFORD, H ERTS

NEW/
Replaceable faces of non -inflam-
mable cellulose. High impact
strength. Retains shape and
never damages the work. Solid
steel hammer body with knurled

face - retaining pegs at
both ends. Standard
Hammer has cylindrical
faces. Six weights (4 ozs.

wedge- shapes also supplied. Ideal
assembly work. Write for details.

THOR HAMMER CO., SALOP STREET,
BIRMINGHAM, ENGLAND. 'Phone: VICtoria 0987-8.

Fofri
RA

MASON
MASTER

DRILL BITS 6: PLASTIC RYNPLUGS

All building materials yield
at once to the amazingly
sharp and hard Tungsten
Carbide Tip of the Mason
Master. Effortless, rapid,
silent and vibrationless,
Mason Master drill bits can
be used almost indefinitely
without wear or abrasion.
Plastic Rynplugs are virtu-
ally indestructable ; hard
enough to be hammered
into the hole yet pliable
enough to expand readily
and " grip " the softest
plaster wall. Impervious to
moisture and chemicals they
are sold in handy packs for
pocket or toolbox.
Write Or illuetrated booklet L'

JOHN M. PERKINS & SMITH LTD
LONDON ROADWORKS.BRAUNSTON, NEAR RUGBY. ENGLAND.
TELEPHONE BRAUNISTqN. 238: TELEGRAMS' -DRILLS. 13134USST01% .RUGSV.,

16)

'Plasticine'
REGD

makes ideal
' mock-ups'

' Plasticine ' is unique ; for

prototypes and " mock-ups "

there is no more practical

modelling material and none so

widely used. Plasticine ' is

long lasting, hygienic and avail-

able in 16 attractive colours.

HARBUTT'S PLASTICINE LTD
Bathampton Bath Somerset
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192 LIGHT WOOD-
WORK VICE.

95 MACHINE VICE.

miseir war
cZt?ZUf Pitkel

OBTAINABLE FROM TOOLDEALERS & IRONMONGERS

194 WOOD-
WORKERS' VICE.

1398 WOOD-
WORKERS' VICE.

186E FITTERS VICE

THE STEEL NUT & JOSEPH HAMPTON LIMITED
W ODE N WORKS W EON ES URY PH ONE DARLASTON 331

Britool 0-9 B.A. Box Spanner Tool sets.
Chrome Alloy Steel, in steel boxes, 261-.

Moving Coil Microphones with Pressel
Switch, 616. Matched Transformer, SI-.
Small 24 v. D.C. Multi -geared- Motor
with reversible clutch, 1116.
Multimeter Kit. 2..,in. Meter. Reads
volts D.C. 3-30-150-300-600 and mA.
60 ; also 0-5,000 ohms. when used
with IS v. Battery. In black ebonite
case 6in. x 41in. x II in., 2416.
1001120 .v. A.C.1D.C. or 240 D.C.
Motors, -A, H.P., A in. spindle each end.
5¢in. x 31in. 321- each or fitted with
2Sin. Grindstone, 3616.
6 v. Vibrator Packs in black metal cases,
71in. x 31in., x 5.1in., 200 v., 40 mA., 2216.

Powerful, Small Blower Motors, 24 v.
A.C.1D.C., IC-.
Army Carbon Microphone with switch,
416. Trans. to match, 416.

Transformers. Input 200/240 v. Sec.
tapped 3-4-5-6-8-9-10-12-15-18-20-24-30
volts at 2 amps, 2113. 12 months guar-
antee.
F.W. Metal Rectifiers, 24-12 or 6 volt
2 amp., 816. 12 or 6 volt IA, 516.
4 amp., 261..
Miniature Motors 12 v. D.C. with gear
box and governor controlled speed, 141-.

D.P.D.T. Relays. Operate at 2001300
volts D.C. 6 mA., 131..
24 v. A.G./D.C. Motors 3Dn. x. 2 l,ln.,
1316.

110 v. A.C.10.C. Reversible Motors
3lin. x 21in.. 151-. -

All Carriage Paid. Money Back
Guarantee if goods returned within 7

days unused.

THE RADIO & ELECTRICAL
_ MART,

25313, Portobello Road, London,
W.I I

Park 6025

Tools and Machines
for the Handyman

Fret Machines
from 90/- (as illustrated)

Fretsaws for
wood, metal,

plastic, etc.

Fretwood,
Stripwood,

Beading.

TOOLS SETSSETS FROM 10/6
(The outfit illustrated is the National, price 25/-)

Designs and Kits
for Models, Toys,

etc.

MOTOR MACHINES
f11-2-6 as illustrated

(f4 less motor)
Ask for Hobbies at any Ironmongers, Stores,
etc., or Hobbies own Branches in London,
Glasgow, Manchester, Birmingham, Shef-
field, Leeds, Hull, Southampton and Bristol.
Or carriage paid from Hobbies, Ltd., Dept.7,
Dereham, Norfollt. Free illustrated leaflets

on request.
AdicassitioskiWursiAss40.09046,49.1Wisaltrylnksid,t^^1

6 MARLCO 9
KNURLING TOOL

Range 0-4in. Al! 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.11. Telephone: ENTerprise 5234

" KARLEN ITE "
PLASTIC MARBLE

The entirely new Artificial Stone for casting Bookends ; Ashtrays ; Wall -vases ;
Statuettes, etc. " Karlenite " sets granite -hard with a scintillating crystalline
structur, which very closely resembles marble or alabaster. It is enormously
strong ; highly resistant to heat and impervious to water. Literally any type of
natural " veining " can be simulated in any colour end a range of pigments is
a'ailable for this purpose.

b4AKE YOUR OWN
FLEXIBLE MOULDS

in " PLASTIMOULD " SYNTHETIC RUBBER
P epared in liquid form for making permanent elastic moulds. Ideal for repetition -
casting Plaques, Bookends, etc., in plaster, cement or " Karlenite.' It will faithfully
reproduce even the most minute details of ornamentation and surface texture.

Plastimould is incredibly simple to use and moulds can be taken from any
t of pattern, including woad metal, plaster, stone, glass, ivory, etc.

Send Is. for full details of this easy, fasciriatirg and profitable hobby. Money
refunded to bona fide enquirers.

KARLENA ART STONE CO. LTD.
(Dept. PM10), 55, Deansgate Arcade, Deansgate, MANCHESTER, 3

.1 Fine Selection of
ELECTRADIX BARGAINS
CONDENSERS, Paper, 250 volts 2 mfd.
or I I mfd., hermetically sealed, new,
716 doz.
MORSE PRACTICE SETS, A.M. Morse
Key twin coil buzzer wired on base with
space and carrier for battery and single
headphone with headband and cord, 716.
MORSE KEYS, ex. A.M. type, new,
precision made, beautifully balanced and
with insulated knob, 3/6, post 9d.
BUZZERS, practice type, high note,
tunable, in metal case, 216. G.P.O. twin coil
Buzzer, 216, post Ed. Tiny Townsend
wavemeter buzzer, Plat. contacts, 51-,
post Ed.
METAL RECTIFIERS. 20 volts If amps.,
15.-. 500 volts 40 m.a k wave Selenium,
716. Metal, 75 volts 6 amps., 901, care 51-.
DYNAMOS, 12 volt 10115 amp. D.C.,
1,400 r.p.m., totally enclosed, 551-, carr.
51-. Can be adapted for windmill work.
Cutout 12 volt 15 amp. G.E.C.. -new, 716.
WELDING PLANTS by Smiths Welding
Equipment Co., U.S.A., with Torch,
8 welding tips. Oxy. Reg. with two gauges,
Azet. Reg. with two gauges. adapter and
two 12ft. lengths Hose, brand new, 112 10s,
ea. Larger size for welding and cutting,
E27 10s.
INDUCTOR ALTERNATORS. 230
volts 3 ph. 460 watts., 3.000 r.e.m., E5 10s.
Single phase 230 watts. ES 10s.
MOTORS. 12 volt D.C., h.p., high speed,
SSI-, carr. 51-. 24 volt D.C. Starter Motors,
new, 251,
CRYSTAL SETS. The Lesdix Festival
Model with diode Detector and telephone
Transformer, headphones with headband
cord and plug, 301-, post 116, in neat black
bakelite case, aerial tested.
MAGNETS. D.C. Electro Magnets,
twin coil, weight IC ozs., lift 41b. on 6 volts,
SI-, post 6d. S.L.S. Swift Levick circular
horseshoe Magnets, 1;in. dia., l,in, polar
gap, drilled poles, weight 2 ozs., 216.
HEATER ELEMENTS, 24 volts 75 watts,
flat, copper -clad with insulated connection,
116 ea., special prices for quantity. Can
be used iv series on 240 volt supply.
Please include postage for mail orders.

ELECTRADIX RADIOS
714, Queenstown Road, London, S.W.B

Telephone : MACaulay 2159
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EXPERT ADVICE ON YOUR CAREER
144 -PAGE BOOK -Free!
An unusual opportunity you cannot afford to miss

Are you looked upon as an up-and-coming man in your job ? Have
you already been noticed by the right people-or are you just one of the
crowd, plodding along in a rut that leads nowhere ? YOU have it in
you to succeed-to be somebody, but only experts can help you find
out where YOUR opportunity lies. Fill in this Confidential Advice
Form and our Careers Experts-they have helped thousands of men
just like you-will send you a frank, personal letter of advice on your
best method of achieving success in Engineering. Whether you act on
our suggestions will be for you to decide. But you owe it to yourself
to find out what you COULD achieve. . . .

CONFIDENTIAL ADVICE FORM.INEJSIINVINNIINEEMEn

Please send me a copy of " ENGINEERING OPPORTUNITIES " and your expert advice
on how I can best advance my career and make the most of to -day's opportunities. I under-
stand that the details given on this form will be treated in strict confidence and assume
no obligations whatsoever.

NAME AGE DATE
(PLEASE WRITE IN BLOCK LETTERS)

ADDRESS

What type of position appeals to you most 7

Have you a particular hobby or recreation'

Where were you educated 7

At what age did you leave school '+

What were your strongest subjects at school 7

Have you attended classes since leaving school 7

Have you any knowledge of technical subjects ? (If so, give details)

What is your present occupation 7

What positions have you previously held 7

Have you served an Apprenticeship ? (If so, give details)

Would you like to secure promotion in your present work or prefer to enter a different branch of the Engineering industry ?

What salary would you be prepared to accept for the time being 7

If you would like to put some letters after your name, please state what examination or qualification interestsyou

If, after considering the foregoing information, our Advisory Expert believes that you would benefit from a special course of
instruction, how many hours a week could you devote to it

On taking the course would you need the immediate assistance of our Employment Dept. (licensed annually by London County
Council) ?

Any other information about yourself which you think will assist us to weigh up your case before we send you a letter of personal
advice.

I
I THE HANDBOOK AND PERSONAL ADVICE ARE FREE & WITHOUT OBLIGATION

Complete and post this Advice Form today
THE ADVISORY MANAGER

BRITISH INSTITUTE OF
ENGINEERING TECHNOLOGY

4I0A, SHAKESPEARE HOUSE, 17/19, STRATFORD PLACE, LONDON W.I.

IF YOU PREFER NOT TO CUT
THIS PAGE, COPY THE FORM

OR WRITE A LETTER

THE B I E.T. IS THE LEADING INSTITUTE OF ITS KIND IN THE WORLD
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" The Cyclist," Practical Motorist, ' and " Home Movies "

FJ.
EDITOR

CAMM

are temporarily incorporated.

By The Editor

Tribute to a Pioneer
IT was in 1926 that I witnessed in

Soho the first demonstration of
television by the late John Logie

Baird. I am glad to note that his
pioneer work has been commemorated
by the unveiling of a plaque outside the
building, 22, Frith Street, Soho, where
his attic laboratory was located. It was
unveiled in October by the President
of the Television Society, of which
Baird was an Honorary Fellow, and
which was founded in 1927 by a band
of pioneers with vision who saw it could
only be a matter of time before real
television arrived.

Baird did more than any other man
to draw public attention to the un-
doubted possibilities of television. He
was born in Scotland, and educated at
the Royal Technical College, Glasgow.
Later he came south to Hastings, and
the house in Queen's Avenue where he
lived bears a plaque which records the
experiments he conducted there in 1924.

On January 26th, 1926, he carried
out the world's first demonstration of
television before an audience of 4o
members of the Royal Institution. It is
true that the demonstration was of a
transmission from one room to another,
but it demonstrated beyond all doubt
that the idea of scanning and translating
the dissected picture into electrical
impulses which could be radiated through
the ether and reassembled at the receiv-
ing end was entirely practicable.

It can be said that television was
launched on a commercial scale before
it was ready, and that the early televisors
were likely to give the public a poor
impression. Certainly the public at
that time did not readily respond to the
new scientific entertainment. That was
partly because the B.B.C. was cheese -
paring in its programme time, and did
not extend the technical co-operation
which the new science deserved. Baird
was not deterred by these setbacks, and
lived to see his idea reach fruition and
to spread to the Continent and America.

Television as we know it to -day
differs enormously from the early Baird
system. The pictures had a frequency
of 3o lines, all too coarse for clear
definition. It made use of a scanning

disc with spirally arranged holes, giving
a picture 1in. x 2Iin. This system was
originally demonstrated by Paul Nipkow
in Germany as long ago as 1884, but he
did not pursue experiments. Baird
commenced where he left off.

In the comparatively short space
of 27 years we have seen television grow
in this country to the point where nearly
i,000,000 people own television licences,
and the number increases daily. Within
the next 20 years it is beyond all doubt
that a network of stations will provide
a nationwide service, and that sound
broadcasting will take a secondary place.
There are more viewers in America than
in this country, and the Continent is
running us fairly close.

One of the difficulties yet to be
solved is that of satisfactorily " canning "
the programmes. It may be done at
present by means of telecine but this is
not altogether satisfactory. What is
wanted is some system similar to a wire
or tape recorder upon which lengthy
programmes such as plays can be
recorded for repeat performances. At
present a play has to be actually per-
formed each time it is repeated.

When our companion journal, Practical
Television, was launched just over a
year ago, there were 250,000 viewers.
Nearly 750,000 have been added to the
number since that date. Many thousands
of people are now building their own
television receivers, and television clubs
are being formed all over the country,
thus following the early course of radio.

SUBSCRIPTION RATES
including postage for one year

Inland - - - - I4s. per annum.
Abroad - - - - 14e. per annum.
Canada - - - - I3s. 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 rost.

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.

CHOICE OF A CAREER

ONE of the questions I regularly
receive from eager and ambitious,

youths at each end of term is : What
career shall I choose ? I do not care to
advise on this subject unless I have
personal knowledge of the individual
concerned. I therefore usually ask the
reader in question to call for an inter-
view. As might be expected, in nearly,
every case the reader shows a strong
mechanical inclination, and in almost
every case I am compelled to advise him
to take up engineering, which in my,
view offers better opportunities to -day,
than ever before, and will continue to do
so for many years to come.

Those who feel, however, that they
can evade the rough work they will
be given when they first enter an engi-
neering works by going straight into
the drawing office should dismiss such
a career from their minds. No one can
become a competent engineer unless
he has been through the rigours of an
apprenticeship, preferably a student -
apprenticeship, for at least five years,
and has worked most of the machines,
seen how things are made, served in most
of the departments, studied in his spare
time for an engineering degree, and kept
his knowledge up to date by studying
the latest technical literature.

As Editor of Practical Engineering I
am in some cases able to give those who
aspire to engineering as a career a
personal introduction to factories within
easy travelling distance of their domiciles.

Entrance to the drawing office should
only be via the factory with the ultimate
object of becoming a chief designer.
Those who prefer to remain in the shop
may work their way up to be tool de-
signers, planning engineers, works mana-
gers, or cost accountants. The inter-
mediary grades, too, arc well paid.
Remembering that engineering is the
basis of all other industries it must
continue to be the basic English
industry.

From time to time in Practical Engi-
neering specimen examination papers
with model answers are given. I shall
always be pleased to advise readers or
their parents on careers.-F. J. C.
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Making a Twin-lens Camera
Constructional Details of an Efficient and Inexpensive Instrument

ATWIN-LENS camera offers three main
advantages over a folding camera: (I)
the absence of bellows gives maxi-

mum rigidity and ensures that the film always
lies in the focal plane of the taking lens;
(2) the provision of a view finder giving an
image of the same dimensions as the photo-
graph allows careful composition to be car-
ried out before the subject is photographed;
and (3) sharply -focused photographs are
ensured. Two disadvantages can be
advanced against the twin-lens camera: (t)
the camera is more expensive, and (2) more
bulky than a folding camera.

General Details
The camera described here has certainly

overcome the disadvantage of expense, for the
approximate cost, excluding lenses and direct
vision finder, was 23. 6d. The photograph-
ing lens and the direct -vision finder were
taken from a folding camera which lacked
the rigidity necessary to give consistently
sharp negatives. The lens (f7.7) employs
front cell focusing from infinity down to
6 feet. Copying and close-up photography
have been made possible by fixing this lens
in an extension tube. The viewing lens
(f6.8) was found amongst some junk, but a
similar second-hand lens would not be ex-
pensive as no shutter is required.

The camera construction involves the use
of only common tools. Certain parts of the
camera were turned on a lathe by a friend,
but the cost would have been small if the
turning had been carried out in a commereal
workshop. Suggestions are made in the last
paragraph of easy ways to eliminate this
lathe work if so desired. Three novel

2 

3.9'

By W. J. HARRIS

features are employed in the camera:
(r) the film traverse takes place over
highly polished plywood surfaces;
(2) the back is not hinged but
quickly detachable; and (3) a floating
pressure plate is used.

Construction of Camera Body
The body is made throughout of

plywood, the various parts being
initially tacked together with panel
pins, carefully squared up, and good -
quality carpenter's glue run into the
joints. A copious application of glue
to the joints prevents any leakage of
light through them. The parts of
the body were very carefully squared
before assembly was commenced
and each joint was tested for square-
ness as the work proceeded. All
holes were drilled and cut prior to
assembly.

The Photographic Compartment
This compartment is formed by

the fixing of the two horizontal
pieces of 3/16in, plywood A and B
(Figs..' and 2). The rear edges of
A and B are cut, as shown, so as to
accommodate the detachable back
and to serve both as film guides and
as location points for the floating
pressure plate (Fig. 3). Parts A and
B are tacked and glued to the sides and also
to the front panel, for 'it is, of course,
essential that there is no light leak-

age from the viewing
compartment. The front
panel has a 2.tin. diameter
hole cut in to accommodate
the extension tube.

II

3/6

mem letnemmantoonmusammr_4. 1
24" //

Focusing ' 4
screen

Mirror

Phosphor
bronze
strip

Phosphor
bronze
strip

17"

/4

Ruby
window

2BA
screw

1.3"--->1
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Side view of body and detachable back.
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2.7

The Extension Tube
. This is formed from a
t. tin. length of 2in. outside
diameter brass of z/i6in.
wall thickness (Fig. 4). To
one end of this was sweated
a suitable brass ring which
was then turned down to the
same inside. diameter as the
tube and to an outside dia-
meter of 2.tin. to form a

(M) about t/toin. wide.
The' other end of the tube
is closed by a circular metal
plate which has a tin. dia-
meter central hole to
accommodate the lens and
shutter. A ring of tinplate
(N), inside- diameter L8in.
and outside diameter 2.4in.,
is soldered to the front end
of the tube. The tube works
inside a o.45in.-wide brass
ring let into the 2.tin. dia-
meter hole in the front
panel. This ring, of 2.25in.
outside diameter and 2.oin.
inside diameter, is turned
down to 2.tin. outside dia-
meter for o.35in. of its
length. Three fixing brack-
en are soldered to the rim

The completed twin-lens camera.

which is left. For ordinary photography the
tube is pushed right in and N serves both
as a stop and as a mask to prevent any
possible light leakage. For close-up photo-
graphy (t5in.) the tube is pulled fully for-
ward, when M serves as a stop and mask.
The Viewing Compartment

The viewing lens is attached by means of
its mount to a ring of 0.65in.-thick plywood
of inside and outside diameter Loin. and
2.i in. respectively, which is glued to the
front panel. A piece of kin. thick plywood
is fixed at an inclination of 45 deg. to
accommodate the reflecting mirror. A suit-
able mirror about t/16in. thick is easily and
cheaply obtained and, if necessary, cut to
the required size. The mirror is fixed to its
support by means of clips (not shown in
diagram). The method of accommodating
the focusing screen will be clear from the
diagram. A suitable screen can be easily
made from a portion of photographic plate
stripped of emulsion and cut to size. The
glass is then frosted by rubbing with fine
carborundum or pumice powder. A fine
finish will give much more satisfactory and
accurate focusing than a coarse one. The
finished screen is mounted with the frosted
face downwards and the top is fixed to the
sides by four wood -screws.

The Film Chamber
The three spool pivots are formed from

o.6in. lengths 'of 5/16in. diameter brass.
Each has about o.t in. of the length from one
end turned down to 3/16in. diameter so as
to fit in the hole at the end of the spool.
The other end of each pivot on the direct -
vision ,finder side has a t /i6in.-thick piece
of 7/16in. diameter brass soldered to it,
whilst a /t6in.-thick piece of 5/8in. dia-



December, 1951 NEWNES PRACTICAL MECHANICS 83

meter brass is soldered to the end of the
third pivot. The two pivots on the direct -
vision finder side have a piece of phosphor
bronze or beaten brass fixed over them so
that they spring back against the camera
body when the spools are in position.
Although this arrangement allows no light

2

3.6°
2.5"

t
L,1111.147.1111011M.....V.61-A

/-t 2.1°

11

1;!'14
11 I

1.5°

Iii

II
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'

!!1
1!(11

Phosphor I

bronze
strip

Fig. 2.-Rear view of body.

to get through the pivot holes, the direct -
vision finder mounting was so designed to
give added security and a neater appearance.
The third pivot is securely fixed by means
of two screws through the flange. The film
winder is formed from a sin. length of 3/8in.
diameter brass rod, with t/ioin. of the
length from one end turned down to o.2in.
diameter. A slot is cut across the diameter
and a 3/8in. length of brass is soldered into
the slot to form the key. The other end is
also turned down to o.2in. diameter for a
distance of o.8in. to form the key shaft.
Springs are fitted, as shown, to facilitate
,loading. A suitable knob is either soldered
or fixed by means of a screw to the shaft.

The film chamber is completed by the
detachable back. The construction of this
and the way that the rear edges of A and
B are cut to accommodate it will be clear
from Figs. t and 2. Four 2BA clearance
holes in the back allow the latter to slide
over the four 2BA brass screws let into the
rear edges of the two side panels. The back
is retained in position by means of four
knurled brass nuts such as those found on
certain types of dry batteries. Birch ply-
wood was used for the side panels, and this
was sufficiently hard to be tapped with a
standard 2BA tap. The screws were then
screwed into the holes, cemented in position,
and the heads removed.

Method of Operation
Since the lenses are not identical, coupling

would not be a simple matter. This was
found to be no serious drawback. The
viewing lens employs helical focusing
and is fitted with a distance scale. When
taking a photograph the two lenses can be
set at the same required distance setting and
the camera moved until the image is sharp
an the focusing screen. Alternatively, the
subject can be focused on the screen and

the photographing lens then set to the same
distance setting as the viewing lens. Parallax
is not troublesome with distances down to
6ft. When the extension tube is pulled fully
out, subjects as close as isin. may be photo-
graphed. It is proposed to fix an anti -
parallax device for close-up work, but best

close-up results with any camera
are obtained by focusing with a
ground -glass screen in the film
07 plate position. Providing a
dark room is available for load-
ing, cut film or plates can con-
veniently be used with this
camera as the pressure plate will
keep the sensitised material
firmly in position.

.t6
I-

67
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Finishing Details
Upon completion of the

assembly all sharp corners were
removed and the camera body
was sandpapered to give a smooth
finish. The inside was given a
thorough black matt finish with
optical dead -black (Indian ink is
quite satisfactory as an alterna-
tive). The top rear edge of part
A and the bottom rear edge of
part B were rounded and
smoothed to a very high degree
with the finest glasspaper and
then thoroughly polished by
repeated applications of french
chalk. An exceptionally smooth
finish can be obtained and main-
tained in this way, and in no
instance has evidence of a
scratched negat:ve been obtained,
although enlargements up to six
times have been made. It is
important to do this polishing
after the blackening has been

3.6°
Detachabk

back

2.9"

Fg. 3.-Details of pressure plate
guideways.

4

Phosphor
bronze
strips

and film

done, for this latter process will raise the
grain of the wood. The outside of the
camera body was simply given a coat of black
cellulose as it is intended to fit further
attachments later, but it can easily be
covered with leatherette to give a very attrac-
tive finish.

Final Suggestions
It will be necessary to determine the focal

length of the two lenses available before the
various dimensions can be determined and
construction commenced. The two lenses
must be mounted in the same plane in order
to avoid parallax. The preparation of the
various parts and the assembling of them
Must be carried out with very great care and
accuracy, for the quality of the photographic
results depends entirely upon the quality of
the workmanship. Assembly is facilitated if
it is carried out in this order: (t) Horizontal
members A and B to the sides ; (2) front
panel ; (3) phosphor bronze strips bearing on
the spools; (4) mirror and its plywood
mount ; (5) the bottom ; (6) the top,
together with the focusing screen ; (7)
the mounting for the direct -vision view
finder ; (;;) the four 2BA screws. The
viewing system must be carefully ad-
justed so that sharp focus is obtained
for objects at the various distances indicated
on the distance scale. A scale should be
fitted if the lens is not equipped with one.
The photographing lens must also be care-
fully adjusted so that objects at infinity
are sharply focused in the image plane
when the extension tube is pushed fully in.

Eliminating Turning
Turning of the various items described

may be eliminated as follows: The ends of
the spool pivots can be satisfactorily reduced
by careful filing. The film wind can be con-
structed by using an oBA cheese -headed
brass screw as the key shaft. Brass telescopic
tubing can be used for the extension tube and
suitable " stop " rims made by soldering on
rings of stout brass or copper wire. An
alternative method of fixing the 2BA screws
for the back is to solder the screws to con-
veniently sized wood -screws, screw the units
firmly into the sides, and then remove the
heads of the 2BA screws.

Fixing
bracket

i-7-ont we//
of camera

Front view of tube

Brass
'7119

Side view of tube

Fig. 4.-Front and side views of extension tube.
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HAMMERED
METALWORK

THE methods employed by the copper-
smith are worthy of the attention of
the engineer who may require to pro-

duce shallow bowl -shapes in metal for such
things as light reflectors, pressure -tank ends,
floats, etc. Although it is true that mechani-
cal production methods by spinning and
stamping have superseded the slower and
more arduous hand -methods of producing
hollow -ware, yet, when only a few
samples of a shape are required, or on intri-
cate non -repetitive work in kitchens, work-
shops, breweries, etc., the old hand -methods
are certainly not despised.

Annealing
Almost any sheet -metal can be easily

" hollowed " to a fair depth by the method
to be outlined in this article-even mild -
steel up to t6 gauge-providing the work can
be suitably annealed. All metals tend to
harden when under the hammer or otherwise
subjected to stress, and if work is continued
without relieving the internal strains set up,
splitting and cracking will inevitably result.
Naturally, the harder the metal, the more
difficult it will be to hollow.

The most usual " development," or flat -
pattern, for bowl shapes is the disc. The

Fig. z. --Showing how Fig. 3.-T he work
the metal deepens ringed ready for
after each course on planishing.

the doming -block.

size of such a disc required for a bowl of
given depth and diameter may be approxi-
mated to within a fair degree of accuracy by
adding the greatest depth to the greatest
diameter of the shape required. For
example, a bowl to be 6in. diameter and
Sin. deep could be worked from a disc of
metal 9in. diameter. Alternatively, where
economy is the governing factor, an even
more accurate assessment may be made by

Fig. 4.-The correct
position of the
hammer on a round

stake.

With Notes on the Various Tools Used

measuring around the contour of a full-size
drawing of the job in hand, using a wire or
string. In any case, one need never fear
finishing under -size on simple shapes, for the

Fig. 1.-Using the bossing mallet on an im-
provised doming -block.

metal will stretch considerably as it is
worked.

The disc should be annealed and then
scrubbed clean, using a scouring powder.
Copper and brass may need immersing in a
dilute sulphuric or nitric acid pickle, especi-
ally if a high -polish finish is required.

The cleaned metal is now held over the
depression in the doming -block and beaten
down into it with the bossing -mallet. (See
Fig. I.) Beating should be started at the
outer edge, the disc being rotated slowly
after each blow, so that the resulting dents
move inwards as a spiral until all the work
has been covered. The result should be a
shallow " saucer " of metal.

This may be farther deepened by repeat-
ing the malleting process until the depth re-
quired is obtained. After two such
" courses " on the doming -block, the work
will need annealing again, but when the final
shape is reached, it should, of course, be left
hard. During the final " course " some
attention must be paid to eliminating any
bumps in the work which may interfere with
the smoothness of the required contour.
Planishing

If a finer smooth surface suitable for high
oolishing is required, the work will need to
be planished. If suitable stakes are not avail-
able, the ball of -.a large ballpeen hammer
will suffice, and any flat -face hammer,
about 6-8oz. weight, may be used. One
stipulation, however ; the working faces of
both stake and hammer must be polished
to mirror brightness, as any slight marks on
either will be reproduced on the work and
spoil the surface. It is as well to keep such
hammers, etc., especially for the job of
planishing, and not use them for any other
purpose once a good face has been obtained.

Concentric pencil -circles, about kin.
spacing, scribed on the work before planish-
ing will assist in the tricky job of keeping it

By H. C. PIGGIN

round and of even contour. Hold the work
flat upon the stake (which should be of
approximately the same shape, although, of
course, smaller), and strike gently at the
centre, moving the hammer slightly until a
solid " ring " is heard. Now always strike
on that spot on the stake, but slowly rotate
the work so that an even row of hammer
marks, each touching its neighbours, is
obtained. Continue the next row outwards
from the first, again keeping all marks touch-
ing. The hammer blows should fall evenly
of the same weight, and until some practice
is obtained the operation should be " slow but
sure." Try not to allow the hammer to fall
obliquely on the work or the edge will dig
in, and the resulting nicks are sure to be
difficult to remove.

The surface obtained by planishing, as
described above, is essentially a hammered
surface, covered with little " facets," each
reflecting light independently. This may
look very well on certain types of work, but
if a more even surface is required a little
extra attention must be given. The planish-
ing should be done very lightly indeed, using
a hammer with an absolutely flat face so as
to get very_ small facets very close together.

Fig. 6. - The
formation of a
planished sur-

face.
Fig. 7.-Some useful shapes

for stake -heads.
Smooth emery may be used to rub down

any blemishes which remain after the fine
planishing, but when some skill has been
gained in this kind of work, this will be
unnecessary on most jobs. In any case, final
polishing is best done ori'a power -buff, using

(Continued on page 88)

Fig. 5.-Planishing
the work.
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1/4cin' all w
Notes on Installations Suitable for High Falls

WITH an alternator the speed must be
governed closely to keep the frequency
steady, but the modern tendency on

small D.C. plants is to dispense with the gov-
ernor and use an automatic voltage regulator or
constant voltage generator. This offers a valu-
able saving in cost and avoids the careful main-
tenance called for by a governor. For some
applications, where there is always a steady
flow of water, a magnetic brake governor is
used. This simply absorbs the proportion of
the output that is not being used, but is
expensive and not generally applicable.
Providing some variation in voltage can be
tolerated, a small plant can be quite success-
fully used without any governing if it is
arranged that some piece of apparatus, for
example, a fire or immersion heater, can be
switched on when the power is not wanted
for other purposes. If the load is allowed to
fall too low there will be a big rise in voltage,
and this method is not generally recommended.
In the same way, a suitable field regulator
can be adjusted by hand to regulate the

voltage, this having a, resistance about the
same as that of the shunt field coils of the
generator.

Impulse Turbine
There is a patented form of impulse turbine

made by Messrs. Gilbert Gilkes and Gordon,
Ltd., of Kendal, known as a " Turgo Impulse
Wheel," in which the jet enters the wheel
from one side only, as shown in Fig. 4. By
careful design it has been found that the ratio
of wheel mean diameter to jet diameter can be
reduced to about 4.5 without affecting the
efficiency, which means that on a given head
and flow a smaller diameter and higher speed
is possible, resulting in a more economical
design. The T. I. Wheel can thus be used
on low heads where the Pelton Wheel becomes
uneconomically large and slow. Frequent
attempts have been made in the past to over-
come this difficulty by adding more jets to a
Pelton Wheel, but this adds complications
and has not proved very satisfactory.

The machine to be driven by the turbine
can be either coupled direct through a flexible
coupling, which allows for slight errors in
alignment, or by a vee-belt drive which is
very satisfactory where the two machines
run at different speeds. Flat belts are not
normally to be recommended as they require
a lot of attention, and the greater tension
necessary results in bearing wear and friction

co

'250LANTA'

(Continued from page 59, November issue)

losses. Direct coupling makes the neatest
and most satisfactory job.

Generator Selection
In selecting a generator there are many

points to consider. The choice between D.C.
and A.C. is mainly a matter of personal
preference, but it may be said that, in general,
for a small plant D.C. is technically simpler,
more efficient, and allows the turbine governor

Bucket

Direction
of

movement

Nozzle

Fig. 4. (Above) The
Turgo impulse wheel

principle.
(Left) Pelton wh eel
(cover removed) with
hand spear regulator.

(Note. Alt photographic
illustrations by courtesy of
Messrs. Gilbert Gilkes and

Gordon, Ltd.)

to be dispensed with. There are few domestic
appliances which cannot be obtained for
D.C., and it allows the use of a storage
battery to smooth out load peaks and give a
useful degree of storage under dry weather
conditions. An A.C. plant requires a governed
turbine, an automatic voltage regulator or

By J. H. RAPLEY

compensated alternator, a D.C. supply for
excitation, resulting in a lower efficiency,
and where inductive loads are concerned
power factor problems arise. Running in
parallel with other machines is also more
complicated. On the other hand, fluorescent
lamps and thermostatic appliances, which
are not entirely satisfactory on D.C., can be
used. In cases where the supply is taken direct
from the turbine, use of a standard 240 -volt
output allows appliances to be bought " off
the shelf," though lower voltages are possibly
safer and allow higher efficiency in the lamps.

The generator should have ball or roller
bearings and be of the correct size for the
job, as an oversize machine tends to be
inefficient without being more reliable. A
totally enclosed machine is less likely to be
affected by dirt or damp, but is slightly less
efficient than a ventilated machine of the same
rating. Soft, self-lubricating brushes, kept
at the right pressure, reduce commutator
wear, and care should be taken while the
plant is under construction to prevent abrasive
dust entering the generator or turbine. On
D.C., where an automatic voltage regulator is
used, either a shunt or compound machine
is suitable. A heavily over -compounded
machine will reduce the voltage variation
between no load and full load, simplifying
the work of the automatic regulator, or, if
some variation in voltage is acceptable, the
latter can be dispensed with altogether.
Alternatively, a constant voltage generator
of the Macfarlane " Magnicon " type can be
used. For battery charging a shunt machine
is essential. There are so many types of
alternators that it is impossible to discuss
them here, but in general machines with small
D.C. exciters require more attention than
the self-excited type. Machines of the
" Magnicon " type or Mawdsley's " Com-
pensated " type allow the automatic regulator
to be dispensed with, but are more expensive
than a plain alternator without automatic
regulator. The carbon pile type of automatic
voltage regulator is very satisfactory, but on
D.C. machines covering a wide speed range

AFT GOVERNOR TURGO IMPULSE
WHEEL

ALTERNATOR

A Gilkes Turgo impulse wheel with shaft governor and spear regulator driving an alternator.
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the vibrating contact type may give better
results. It requires more maintenance and
is more liable to cause radio interference.

Choice of Voltage
Keeping the supply going in dry weather

calls for consideration. The simplest solution
is to manage without, but for very small
plants a large -capacity battery trickle charged
by a relatively small generator is probably
best. For a single house 5o volts gives a
satisfactory supply, and allows the use of all
except the heavier heating appliances. t to
volts is preferable for a farm or group of
houses where greater distances are involved.
By keeping the number of cells small and the
voltage low, maintenance is simplified and the
initial cost reduced compared with a higher
voltage battery of the same total capacity.
On sites where the flow falls are too small to
work the plant at all, an engine -driven plant
as a stand-by is the best solution. If only
occasional use is made of it, the higher fuel
cost of a petrol/paraffin engine can be set off
against its lower first cost compared with a
Diesel, but in general a Diesel engine is
always to be preferred.

Water Storage
The alternative solution is water storage,

but this is governed mainly by the lie of the
land, which must allow a large volume of
water to be stored by a relatively small dam
to make the scheme economic. On a small
stream even a slight leakage can be serious,
so the foundations of the dam should be on an
impervious strata and the inside facing at
least must be watertight. For a stone gravity
dam, a ratio of width at base to height of at
least 2-3 must be maintained, but under these

conditions all parts of the dam are under
compression, and providing the stones are
well bedded together no mortar is necessary
except for watertightness. Whether a dam
or weir is built, screens should be provided

to reduce the flow during light load periods,
or to shut down completely, and for this
purpose an automatic water economiser can
be fitted to the spear valve, opening or closing
the nozzle according to variations in load.

This allows water to
be stored during light
load, while the reser-
voir can be drawn on
during periods of
heavy load. In con-
junction with this, an
electrical control can
be arranged to start
or stop the plant from
a distance.

Showing the two sides of a Turgo impulse wheel runner.

to exclude stones and drifting rubbish from
the pipeline. Old quarry screens of about
lin. mesh are cheap and satisfactory for this
job. They should be so arranged that any
debris can be easily cleared away, and the
whole screen should be removable for cleaning.
To benefit from water storage it is necessary

Survey is Essential
This, then, is a

brief description of
the various parts of a
water -power plant as
applied to the supply
of electricity to pri-
vate premises. When
properly designed
and installed it is an
extremely reliable
and cheap source of
power, but it is a mat-
ter that should not be
approached in t oo
optimistic a spirit lest

disappointment should result. There are many
possible sites, but few ideal ones, and a careful
survey is essential, for any hearsay evidence
regarding flow is usually unreliable, if not
useless. But, to those living in isolated
places, it offers power at a price with which
no public supply could compete.

Who Should Own the Patent ?
Points Concerning the Patents Law as Applied to the Employer

and Worker

"
THE first and true inventor " is, doubt-

less, an answer to the question posed.
That fits such a patent as Sidney Gilchrist
Thomas took out in 1877 for making steel
out of phosphoric iron. His vocation at the
time was strangely aloof from a noisy steel
works; he was a clerk at the Thames Police
Court ; he studied metallurgy at South Ken-
sington, and he experimented in a backyard.

The answer does not fit all patents. In
particular this question may present itself.
" If, in the course of my work in the
engineering shop I make an invention, am
I or is my employer entitled to take out a
patent ? " The answer is not obvious. If,
unluckily, contention arises and litigation
follows, the Court's answer will vary with
the varying conditions of employment.

Consider the question awhile. You can't
patent an idea ; you can only patent the
" manner of new manufacture " in which
the idea is made manifest to the public.
For all that, the idea is the essence of the
matter. The idea may seem an inspiration.
The worker intent on the operation of his
job or the employer brooding over problems
of management is " stung by the splendour
of a sudden thought." Or the idea may be,
and usually is, a sequel to long and persist-
ent wrestling with a particular problem.

Practical Application
Whatever the birth of the idea our patent

law takes adequate notice of its importance.
For one thing, there is recognition that acute
theoretical knowledge may be present and
practical skill may be absent ; the theorist

By W. J. WESTON

needs the practical man as his complement.
An employer has an idea that, being work-
able, would effect enormous saving in time
and in labour. He instructs a competent
engineer to devise a way of giving the idea
a practical application. The engineer, using
his accumulated skill in mechanical opera-
tions, does devise the way. The employer
it is that applies for the patent ; the worker
is obliged to be content with the employer's
approval and a handsome gift at Christmas.

The invention may, however, result from
study and experiment away from the works.
It then belongs wholly to the worker ; even
though the invention concerns (as in all but
the rarest instances it must do) the worker's
employment, the employer can claim no
share in it. The worker may have stipu-

lated for full-time service with the employer.
But " full-time service " has a narrow inter-
pretation and does not include service during
leisure hours. The worker may, indeed,
assign a share in the patent to his employer ;
and perhaps, capital being needed to exploit
the patent, it is expedient to do so:

The patent law of some countries-Holland
and Switzerland among them-is solicitous
lest the worker should be despoiled of an
adequate reward for his invention. In this
country no special protection extends to the
worker -inventor. But the melodramatic talcs
of his being tricked, of his Esau -like selling
his right for a mess of pottage, are probably
little mirrored in real life.

Between these two extremes are inter-
mediate positions. Co-operation in one form
or another between employer and employed

may be present. A worker may be engaged
for the purpose of research. The ownership
of any patents that are sequels of such re-
search is usually provided for in the service
agreement, and obviously this is desirable.

Joint Ownership
The agreement may stipulate for joint

ownership. For the law recognises an owner-
ship shared by two or more ; the Comptroller
has power to grant a patent " to any person,
British subject or not, if that person is either
the true and first inventor, or if he applies
jointly with the true and first inventor (or
inventors)."

It should be noted that this joint owner-
ship of a patent lacks a characteristic feature
of joint ownership ; there is no right of sur-
vivorship. On the death of one joint owner
of a patent, his share devolves not on the
survivor but on his personal representative
as part of his personal estate.

When no provision is made in the re-
search -worker's agreement about patents that
may possibly result, the employer becomes
entitled to the grant of patent. If need be,
the worker can be enjoined to assent to the
making of a joint application. This rule is
analogous to the rule whereby a newspaper
becomes owner of the report that its reporter
was engaged to write.

Moreover, the essential idea underlying the
invention may well be a joint product. Often
enough an animated discussion causes a new,
maybe startling, idea to spring into light, and
we find a difficulty in pointing to the
originator of the idea. Without the co-opera-
tion of employer and employed the idea
would still be latent. Equity demands that,
when the idea fructifies into a valuable patent
neither co-operator shall be forgotten. And
our own patent law sees no absurdity in the
notion of a multiplicity of inventors of the
one invention.
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as it may seem, the tradi-
tional wheel of the potter is one of
mankind's first primitive mechanical

inventions. To this day, after an uninter-
rupted spell of thousands of years in all the
nations of the world, the potter's wheel still
remains basically unchanged in principle. It
comprises a disc of wood, stone, metal or
other material which is mounted on the top
of an upright shaft and is caused to rotate
at varying speeds thereon.

Many-but not all-of the wheels of the
trade or professional potter are nowadays
motor -driven, and, as such, it is possible to
actuate them by a foot, a knee or by some
other form of control much in the same
way as a domestic sewing machine or the
dentist's drill is operated. The traditional
potting wheel, however, is foot powered. It
is known as the " kick wheel " in conse-
quence of its being revolved by kicking or
otherwise moving a bar or beam backwards
and forwards in a horizontal plane. In this
respect it differs merely from an up-and-
down treadle by being restricted in its move-
ments to one horizontal plane only.

For all amateurs and even for the half -
amateur, half -professional work of the handi-
craft potter and the clay or plastic modeller.
to say nothing of the teacher and instructor
of such craft occupations, the foot -driven
wheel is by far the best. There are numer-
ous ways of contriving a wheel rotating at
the upper end of a vertical spindle. Many
of these have been tried, perhaps in
attempts to get away from tradition, but the
old hands at the potting and modelling game
have invariably preferred the orthodox form
of " kick " wheel, mainly because of its essen-
tial controllability and its simplicity and re-
liability of operation.

The contrivance is, in principle, a really
very simple and straightforward device, and
it can be constructed by any individual
having some mechanical aptitude.

The Table
First of all, it is necessary to construct a

stout table framework for the wheel. This
may be of the three- or four -legged variety,
the former being preferable, as we shall see
later ; but it is essential that the table should
be strong, heavy and well -braced in its
underframe so as to resist vibrational ten-
dencies from the backwards and forwards
movement of the foot -board or treadle and
the rotation of the heavy flywheel. A table
which is light and rickety will never allow
good modelling work to be produced.

The illustration (Fig. t) indicates the
general appearance of the wheel. Build the
table in the best wood you can procure,
giving it, if possible, stout legs of 4in. x 4in,
section. Brace into the upper part of the
table (just under the top) a stout beam to
carry the upper end of the vertical shaft, and
fit a corresponding beam at the bottom to
take the lower end of the shaft.

The shaft itself may consist of a tin.
iron rod. It must be bent and formed into

'ITEM WHEEL
Constructional Details of a Simple but Necessary Adjunct for

Handicraft Pottery and Clay -modelling Work
By " HANDYMAN "

a crank near its lower end (Fig. 2). This
is really a blacksmith's job, because, in order
to give steady running of the wheel, the
crank requires to be made accurately. The
lower part of the shaft fits into a hole made
in the bottom cross -bar of the table, or,
alternatively, it may fit into a metal flange
(Fig. 3) screwed firmly down thereto. The
only other support of the vertical shaft is at
the top where it passes through a hole drilled
through the upper cross -bar or beam.

Vertical shalt

Crank

Connecting
rod

Heavy
flywheel

Potting wheel

Foot board or
treadle "

Fig. 1.-A general view of he potter's
wheel and stand.

Forming the Crank
If facilities are not available for forming a

crank on the iron rod, an alternative method
is to make the entire shaft in lin. standard
iron pipe and to use four elbows and a short
length of piping to make the actual crank in
the manner shown (Fig. 3). This necessi-
tates cutting and threading the connecting
parts. Make all the joints a very tight fit
and pack the threads with white- or red -lead
paste to ensure adequate tightness and per-
manence.

The wheel, which is mounted at the top
of the shaft and about an inch or two above
the surface of the table -top, may comprise
a wooden disc about tin. thick and any-
thing from 6in. upwards in diameter. For
ordinary modelling work, a loin, wheel
(gramophone record size) is usually ample.
The wheel may be metal faced or it may
even be cast in concrete and made really
heavy. For a first-class job it is always
best to make the upper wheel or disc on
which the actual modelling is done inter-
changeable with others of its type, but of
varying diameters and surfaces to suit the
needs of individual workers.

The flywheel is an essential part of the
job. It should be of solid, heavy construc-
tion and well secured to the vertical shaft by
keying or by any other suitable method.

Within limits, the heavier the flywheel, the
steadier and the more easily the potter's
wheel, as a whole, will work, because the
heavy flywheel supplies momentum and keeps
the upper wheel or disc rotating steadily
and regularly. The actual diameter of the
flywheel is of little consequence provided
that it is not too small for the crank to
operate satisfactorily. The actual weight of
the flywheel is the more important factor.
Any type of wheel may be used for its con-
struction. An old iron pulley is admirable
for the purpose ; so also is an old truck
wheel or even a wheel specially cast in
concrete.

The flywheel is rotated by means of a
connecting -rod at-
tached to the crank
formed on the vertical
shaft. This connect-
ing -rod need not
necessarily be made
of metal; it may be
cut out of a heavy
piece of timber.

T h e operating
"treadle," lever,
foot -board (call it
what you will) to
which the metal or
wooden connecting -
rod is attached is
made out of a length
of stout t i m b e r
which is pivoted at
one end to the under -
frame of the table. It
is held up by means
of a thin iron rod
(stout wire will suf-

Figs. 2 and 3.-Two fice), which latter is
methods of making the loosely attached at

crankshaft. its upper end to the
table underframe, as
shown in Fig. 1.

Bearings
It is a great convenience to provide lower

and upper bearings of some sort to the ver-

Fig. 2.

3/4. iron rod

Lower flange
bearing

Crank
Fig. 3

.- -
A professionally made potter's wheel for
handicraft potting and modelling, as supplied

by Dryad Handicrafts, Ltd., Leicester.
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tical shaft and also to the connecting -rod at
its attachment to the crank. Plain pieces of
brass or phosphor -bronze will make rough-
and-ready bearings, but the orthodox white -
metal bearings will give much easier work-
ing. Whilst it may be borne in mind that
the early potters' wheels had no bearings at
all, the fitting of any spare ball -bearings
which may be available will make a first-class
job of the whole assembly and construction.

The table size may conveniently be about
2ft. 6in. by if t. 6in., and its height should
be about 2ft. 6in. from the ground, although
a worker of smaller stature than average
may prefer a somewhat lower table level.
It is a good plan to finish the whole job by
screwing or otherwise attaching 6in. boards
all round the edge of the table, so that the
wheel revolves in a sort of shallow well like
the turntable of a cabinet gramophone or
radiogram. Here again this requirement is

not essential, but it is useful for easing the
work of the clay modeller or handicraft potter
and for preventing loose clay or other model-
ling material from being flung about by the
revolving wheel.

" Triangular " Table
Notice that the three-legged or " triangu-

lar " table (Fig. 1) is so designed that the
modeller can sit most conveniently al one
end of the table, placing his legs on opposite
sides of the single table leg. This con-
venience of sitting and operating position is
a great advantage and it is best attained by
the use of a three-legged table, despite the
fact that a four -legged table would be
stronger. The wheel is operated by pushing
the foot -board or " treadle " backwards and
forwards in the horizontal direction only and
not up and down.

For easy operation, the crank on the ver-

tical shaft should have a fairly deep bend,
one, say, of 4in. or Sin. The wheel is started
by rotating it by hand in an anti -clockwise
direction and then by pushing (or " kicking ")
the foot -board with a quick, steady thrust.
It will not then be difficult to achieve a
steady, rhythmical foot -stroke, after which
the wheel, as it gathers momentum, will
almost " move by itself." The steadiness of
the wheel and its ease of rotation are essen-
tially matters resulting from its careful
mounting and the provision of adequate bear-
ings, all of which refinements must be left to
the judgment of the individual mechanic
and builder.

A wheel of this type should provide con-
trollable rotational speeds varying from
80 r.p.m. up to as much as 500 r.p.m.,
which is the usual speed -range required for
most handicraft potting and clay -modelling
operations.

An Aspect of Perpetual Motion
By D. A. BELL

THIS aspect of perpetual motion may not
be classed in the same category as those

given in the September, 1951, issue of
PRACTICAL MECHANICS, but it is indeed justi-
fiable and practical.

/
II
It

I

I

\

Direction of
current -

Diagrams showing the position of the bar
magnet in the mercury ring, and the magnetic
field due to the flow of current in the mercury

ring.

The idea is based on two fundamental
facts:

(r) There is a temperature at which the

resistance in a substance to the passage of
an electric current is zero.

(2) Faraday's Laws of Induction.
At a certain temperature mercury has no

resistance. If we arrange a ring of mercury
as in Fig. r, and insert a bar magnet through
the central hole we shall have the necessary
starting apparatus. The temperature is then
lowered until it is below the temperature at
which mercury has no resistance. If the bar
magnet is quickly drawn away from the mer-
cury the change in flux through the ring will
cause an electric current to be set up in the
ring, and there being no resistance in the
mercury the current will continue to flow
without decrease. This will be true so long
as the temperature is kept below the invertion
temperature of mercury.

While this idea would be of no use prac-
tically it is possible to set up a working
model.

The first actual impulse is the taking away
of the bar magnet. The work done in this
is converted into magnet energy and then into
electrical energy. The current in the
mercury ring does no work, so that the
energy will remain constant, i.e., that at
which it started. Thus an electric current
will always flow in the mercury ring and
perpetual motion would be achieved.

Detecting Flaws in Tyres
by Ultrasonic Waves

SOUND waves of so high a pitch that they
cannot be heard by the' human ear are

now being used to examine tyres for flaws
which can be neither seen, felt, nor detected
by X-rays.

Passed through water, these ultrasonic
waves, as they are called, will detect in a tyre
an air film as thin as one fifteen -thousandth
of an inch. Research workers at the Dunlop
Research Centre and the General Electric
Company have therefore jointly designed an
instrument which generates ultrasonic waves
under water by quartz crystals coupled to a
source of high -frequency electrical impulses.

crystal generator is placed within
the arc of a tyre cover slowly turning round
with the lower part under water, and the
waves pass through the cover in all direc-
tions. If there is the slightest lack of ad-
hesion between the seventy or eighty pieces
from which the tyre may be built an air film
will be present, and the waves will pin -point
the flaw on a dial.

The new technique should prove a valu-
able addition to existing inspection methods,
and will be particularly useful in dealing
with covers returned from service to be re-
treaded. The first of the new instruments
has been installed at Fort Dunlop, and will
be used for a wide range of covers from
14 to 24in. in rim diameter, 41 to r7in. in
width, and up to 3oolb. in weight.

HAMMERED METALWORK
(Continued from page 84.)

Tripoli compound and jewellers' rouge.
Choice of Tools

It may be appropriate to give here a few
notes of guidance on the subject of the tools
necessary for small coppersmithing jobs.
Purchase of most tools is to -day a very ex-
pensive business, and it is therefore very
desirable to improvise whenever possible. A
set of small stakes, such as those shapes illus-
trated in Fig. 7, is a valuable asset in any
workshop, and they are easily turned up out
of scrap -iron, a suitable holder being made
from a piece of iron -pipe about 6in. long.
A useful diameter for the heads is tlin. Old
hammer -heads come in very handy, as do the
knob -ends of worn-out pokers, etc.

Hammers for planishing have already been
mentioned. Incidentally, on very hard
metals, a ballpeen may give quicker results
than a bossing -mallet on the doming -block.
This latter item can be easily made from a
short length of tree stump, with suitable de-
pressions gouged and hammered into the
ends. It should be cut square across the
grain so as to stand level. " just a little adjustment and I hope to have the propeller going round."
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A Passenger -hauling
Model Locomotive

Constructional Details of the Tender

THE locomotive, not being a tank engine,
is not complete without a tender for
carrying water and fuel. A quite

normal design for this is given in side eleva-
tion in Fig. 13 and in front and back
elevation on the left hand side of Fig. 15.

Fig. 14 is a longitudinal section and the
right-hand side of Fig. 15 is a cross-section
through the sump, the water filling hole,
and through one axlebox and spring.

The wheels are Sin. in diameter and for
these I have selected from the catalogue
of Bassett-Lowke, Ltd. their 52 -spoked
wheel casting, No. X208, in cast iron.

(Continued .from page 57, November issue)

Constructional Details
Returning to the tender, the whole of the

details of construction will be more or less
obvious from the drawings and I will merely
mention briefly a few points which may need
emphasis or explanation. The frames are of
steel plate as are also the front and rear
buffer beams. For the body of the tender
and all parts with which water makes contact
sheet brass or copper is advisable. If tin
plate is used it should be of stout gauge
and be heavily tinned; even so the inside of

S,7 P

Fig. 13.-Side, elevation of the tender.

It may not be out of place to mention
here that this o -6-o locomotive was designed,
and all the drawings illustrating these articles
were made, about the middle of year 1949
and that, unknown to me, Messrs. Bassett-
Lowke Ltd. were preparing to put on the
market sets of castings for building a Ain.
gauge engine of the same size and wheel
arrangement. This engine is a tank and not
a tender engine, but the coincidence is that
the coupled wheels are of the same diameter
and the bore of the cylinders the same, the
stroke being 'gin. instead of the f iin. which
I have shown. It follows, therefore, that the
reader who builds from my drawings can
obtain his driving and coupled wheel cast-
ings ready made and, if he prefers cast
cylinders to those built up as I have
described, he may get these also. I find,
from Bassett-Lowke's latest (winter, 1949-
5o) catalogue, that the code reference to the
six driving wheel castings is CT/1 and the
gunmetal cylinder castings CT/z.

In the cast cylinders the slide valves are
flat with outside admission whereas in my
drawing Fig. 6 the built up cylinders with
piston valves are arranged for inside admis-
sion. It follows, therefore, that if the cast
flat valves are adopted an alteration must
be made in the valve gear. This will in-
volve nothing more than making the return
crank longer, so that the eccentric pin is
on the opposite side of the axle centre from
where it is shown in Fig. I ; in other
words, the return crank will have a length
between centres of flin. instead of the
present kin.

the tank should be painted with at least two
coats of Brunswick Black to prevent rust-
ing.

The top of the tank is made movable
by being screwed down to an angle brass
all around. The sump from which the feed
water is drawn should be made from thin
brass or copper tubing. Between the tender
and the engine are two water pipes ; one of
these on the right-hand side leads, through
a flexible piece of rubber tubing, from the
sump to the axle -driven pump and the other,
from the tender hand -pump direct to the
left-hand check valve on the boiler, being

01-

By E. W. TWINING

subjected to pressure exceeding that in the
boiler, must be provided with a union for
connecting up. Such union, unlike the
rubber on the other pipe, makes a rigid
joint and, since flexibility between an engine
and its tender is essential, provision is made
for this, by means of a large oblong loop
in the water pipe between the union and the
point where the pipe passes through and is
soldered to the tender bottom plate.

The hand pump-as is also the engine
axle -driven pump-is a Bassett-Lowke fit-
ting, the code number of which is given in
Fig. 14.

The springs are of steel wire, as shown
in Fig. 15, where one axlebox is in section.
The spiral wire working springs are freely
socketed in imitation laminated pattern
springs, the buckles being drilled to form the
sockets. The whole of the imitation laminated
spring is cast in gunmetal in one piece with
the hangers, and is secured to the frames
with either bolts or rivets through eyes in
the lower ends of the hangers.

Stoking When Running
With a tender engine as large as iin. to

the foot scale it is almost impossible to reach
the firebox, for firing with solid fuel, when on
a continuous run, and the scheme to render
this possible was devised by the writer many
years ago. Details of the device are shown
in Fig. 16. It is simply a bent plate fitting
in the firehole at the front end (the normal
firehole door being left open when the plate
is in use) and resting on the tender at the
back end.

Used in conjunction with the plate are
two firing, or stoking, tools ; a rake made
from a length of steel rod and a " coal
pusher " which, besides being used for trans-
ferring the coal from the tender, down the
chute and into the firebox, serves as a stop
for closing the firehole; in other words,
as a portable door. To prevent this door
from falling through the hole a small
cranked lug is riveted on the top edge as
shown in the section, and also in the small
perspective view.

When the small pieces of coal are pushed
into the firebox they naturally fall, for the
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Fig. 54.-Longitudinal section of the tender, showing the position of the hand pump.
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greater part at the back, underneath the fire -
hole ; the rake is then used to distribute
them so as to maintain an equal thickness
of fuel all over the firebars.

Hauling Power
In conclusion, I would say a few words

regarding the hauling power of this engine.
Given a good track and passenger trucks,
which are carefully made and with good
long journals in the axleboxes, at least four
adult persons should be pulled with ease. I
notice that the Bassett-Lowke 3lin. gauge
tank has a boiler which works at ioolb. per
sq. in., whereas the boiler shown in my
drawings is intended for 6olb. pressure. The
Bassett-Lowke engine, although tin. shorter
in the cylinder stroke, should pull a slightly
greater load because of this greater pressure.
Now the question arises : should we put
the pressure up in our boiler ? Well, the
thickness of the copper shell of the boiler-
5/64in.-will carry the ioolb., but the answer
to the question lies in the workmanship put
into its construction. If all the seams are
lapped sufficiently, riveted and silver -
soldered throughout then it will be quite
safe to work at roolb., assuming that it is
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worth while. Personally I should prefer a
little lower pressure and put all the journals
of the trucks in ball bearings ; by so doing
seven or eight adults could be hauled. That

the tender.

means, of course, the making of seven or
eight trucks ; I can hear someone saying :
three or four trucks will be enough for me
to make so we will stick to 6o1b. pressure.
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Fig. i6.-A method of remote firing, and details of the coal chute and pusher tool.

A Chemical Exhibition
The History of the Electric

AN impressive Chemical Exhibition, staged
by eight large industrial companies in
the north-west, was held in Manches-

ter's Civic Centre on September 27th, to
mark this year's Dalton Lecture of the Royal
Institute of Chemistry. The exhibition was
based on the same theme as this " festival "
lecture. Delivered by Lord McGowan,
K.B.E., it was entitled " One Hundred Years
of Chemistry."

Among the various exhibits depicting the
history of the science in various fields was
one prepared by Chloride Batteries, Ltd.,
following the development of the lead -acid
storage battery.

This display traced the course of progress
from Volta's famous Pile constructed at the
beginning of the nineteenth century to the
large scale production to -day of highly
efficient electric storage batteries for a variety
of specialised duties. The successive stages
in this long history were illustrated by models
or actual examples of typical plates and cells
from each period.

Among the exhibits were a Daniell and a
Leclanche cell typifying the early types of
primary battery built before the principle of
reversibility was recognised, and a Plante cell
of about 1880 marking the first successful

Storage Battery Depicted
attempt in applying the principle. Subse-
quent research which led to great improve-
ments in efficiency was indicated by a group
of cell plates developed by Henry Tudor,
Elieson and Rhodin. Rhodin, who was the
Chloride Company's chemist at the time, in-
troduced his famous positive plate in 1895.
This section of the display was completed by
a large Plante type positive in use to -day.

The "Pasted" Plate
The history of the " pasted " plate, first

introduced by Camille Faure in 1881 and
turned into a commercial proposition largely

as a result of the company's research, was
similarly treated. Its progress was shown
leading up from small beginnings to the
development of the now standard Exide grid
and the well known Exide-Ironclad tubular
positive plate. Methods of separation which
have been used at one time or another were
also illustrated.

The story told by the exhibit finished with
a display of batteries of various types and
capacities from the vast range produced by
the company for every conceivable type .of
duty. Constructed in the very latest materials
and incorporating all the refinements in
design and construction dealt with in the
historical display, the selection included
typical stationary, train -lighting and submar-
ine cells and batteries for aircraft, road trans-
port, radio and meteorological balloons.

NOW READY!
The Entirely New 12th Edition of the &Imo s Stcndard Work

THE PRACTICAL WIRELESS ENCYCLOPJEDIA
By F. J. CAMM

Considerably enlarged, amplified and All the facts, figures, and constructional
entirely re -written and re -illustrated. Com- 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 21/10 by post from :
GEORGE NEWNES LTD., Tower House, Southampton Street, Strand, W.C.2
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Columbium Metal
Sidelights of Interest on This Unique Metal

TAKE a glance, in your imagination, at
Mr. John Winthrop the Younger as
he goes for one of his constitutional

strolls near his home at New London,
Connecticut, in or about the year 165o.

Mr. Winthrop is a keen, energetic indivi-
dual, a man of many abilities. Apart from
being the first Governor of the new American
State of Connecticut, he has functioned as
a naturalist, a chemist, a physician and as
the founder of the chemical industry in
America. He is, too, a man of many
hobbies, and that in which he is most
keenly interested at this period of his life is
the collecting of minerals. In short, John
Winthrop is America's first mineralogist.

Not far from his New London home, Mr.
Winthrop kicks his foot against a large
fragment of blackish -looking rock bordering
a natural freshwater spring. He does this,
and a new metal comes to the knowledge of
mankind, Not immediately, of course, for
the process of the metal's birth takes at least
one hundred and fifty years. Nevertheless,
it is to this seemingly trivial incident that the
discovery of columbium, a metal of many
striking possibilities, may be traced.

Winthrop took a portion of the black
rock back to his home laboratory. It was an
extraordinarily heavy rock specimen, he
noted, and although he performed many
chemical tests on it, he was not able to
classify it. The rock samrfle was relegated
to Winthrop's museum collections, and
there it remained for the rest of his life.

Fifty years later, Winthrop's grandson
sent the black rock specimen as an American
mineralogical sample to Sir Hans Sloane,
in England, who was a famous collector of
natural curiosities. Sloane ultimately handed
it over to the British Museum, and there it
remained for approximately another hundted
years until it was examined in 18ot by a
certain Charles Hatchett.

Coachbuilder Chemist
Hatchett was a rather curious individual.

His father was a wealthy coachbuilder of
Long Acre, London, but, having ample
funds, he attended but little to the family
business and passed his time dabbling in the
arts and sciences. It was only for a brief
ten years that chemical studies seem to have
attracted Charles Hatchett, yet in that time
he was able to rise to the heights of
eminence as an analytical chemist in his
home laboratory at Roehampton, and to
become one of the founders of the Animal

By J. F. STIRLING

Chemistry Club which, in its day, numbered
among its members many of the scientific
elite of London.

It happened that Hatchett W3S called in
to rearrange the mineralogical collections at
the British Museum, and coming across the
old rock specimen labelled " from Mr.
Winthrop of Massachusetts," he took a por-
tion of it home and began to analyse it.
The analysis resulted in a paper entitled
" An Analysis of a Mineral Substance from

A loop of columbium steel, an acid -resisting alhy
of high quality.

North America Containing a Metal Hitherto
Unknown " which Hatchett read before a
meeting of the Royal Society on 26th
November, 1801, and in which he showed
clearly that the mineral contained a new
metal to which he proposed to give the name
columbium in honour of the country of its
origin.

Note, however, that Hatchett did not
actually isolate metallic columbium from his
mineral specimen. The trail of the new
metal now became more confused, because
in the following year (1802), one Anders E.
Ekeberg found a somewhat similar element

(Left) Cohonbite, an
American mineral
source of columbium
metal which has now-
adays an interesting
historical significance.

(Right) Cohunbium
oxide, a modern
source of columbium's

manufacture.

in a number of mineral; from Finland. To
this particular element Ekeberg gave the
name " tantalum," and there the matter
rested for a further forty-two years.

Then came Heinrich Rose, German
pharmacist and mineralogist, who worked
with tantalum -bearing minerals and found
what he thought to be still another new
element in them. He called his new element
" niobium " in allusion to the mythological
Niobe who was the daughter of Tantalus.
Rose was not able to obtain either tantalum
salts or niobium salts in a pure condition,
for the metals were so much alike that it
seemed quite impossible to separate their
compounds.

However, in 1865 the French chemist
Marignac found that by converting the
impure metals into their fluorides he was
able to separate the two elements, and so,
for the first time, was prepared pure tantalum
and pure niobium-both in the form of a
greyish powder.

Columbium or Niobium ?
It was quite evident at this time that the

niobium of Rose and Marignac was identical
with the original columbium of Charles
Hatchett. Hence, if priority of naming had
anything to do with the matter, Hatchett's
appellation of columbium ought to have been
retained. The mid -nineteenth-century German
influence in chemistry militated against this,
so that right down to our own days the two
names " niobium " and " columbium " have
been used to denote the same metal. It is
now, fortunately, being recognised that by
right of priority and by rightful historical
association, columbium: is the true name for
this curious, steely -grey metal, so that the
term " niobium " is rapidly going into
disuse.

Up to the beginning of the present
century columbium (then called " niobium ")
had no uses whatever. Nor were there any
suggested uses for it. It was so rare, so
difficult to obtain, and, in point of fact, had
never been prepared except in the form of
a somewhat impure powder.

However, matters changed with the coming
of the electric lamp industry. The Berlin
plant of the Siemens-Halske Company pre-
pared substantially pure tantalum for the
first time in 1903, and a little fairly pure
columbium was made at the same time.
Before the present-day tungsten filament
lamps came into general use in 1911, lamps
having filaments of tantalum were made in
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their thousands. Columbium was tried as
a lamp -filament metal, but its melting -point
was found to be lower than that of tantalum.
Consequently a columbium filament could
not be raised to as high a temperature as a
filament of tantalum, and for this reason
alone an all -columbium lamp, although it
would undoubtedly have been " America's
Pride," could not be brought into being.

For close upon another quarter century
columbium suffered a further eclipse. It
still remained a laboratory curiosity, a metal
which even few scientists had ever set eyes
upon. Indeed, only a few grammes of the
metal had ever been prepared in the really
pure state.

The long -prevailing situation, however,
was entirely changed when, for the first time
in scientific history, a number of 16 -inch
bars of pure columbium metal were displayed
at the Exposition of Chemical Industries in
New York in 1929.

Columbium at Columbia
The individual finally responsible for put-

ting the American metal on the map was
Frederick Mark Becket, an American

The type of early metal filament lamp in which
columbium was first tried out.

metallurgist who was, appropriately enough,
a graduate of the lumbia College, U.S.A.
Becket had long been a stainless -steel man,
and it was he who showed that the very
detrimental inter -granular corrosion which
used to occur in this steel, to the almost
complete ruination of its properties, could
be controlled completely by the alloying of
a small percentage of columbium with the
steel. A new interest in the American metal
at once arose. " Columbium steels" were
called for on all sides. But where was the
columbium ?

There is a traditional truth in scientific
matters, a saying to the effect that if a thing
is wanted badly enough it will ultimately be
forthcoming. The truth well confirmed itself
in the case of columbium.

The tantalum industry, first arising in
Germany, had, after World War One, made
rapid strides in the U.S.A. and because com-
mercial columbium compounds had always
been a sort of by-product of tantalum
winning and all tantalum processes, it -was
in this direction that chemists turned in
search of the now needed columbium.

Before long, metallic columbium was being
prepared in commercial quantities and at a
fairly economic figure. The process was to
prepare a double fluoride of potassium and
columbium (potassium columbium oxv-

fluoride) from the residues of tantalum
extraction processes, and, after purifying this
compound and dehydrating it, to electrolyse
it when in a fused condition. An electrolytic
metallic powder was obtained, which was
subsequently pressed and sintered into
coherent metallic bars.

More recently, however, an alternative
method of columbium production has been
devised. Columbium oxide is prepared in a
state of high purity. It is mixed with pure
carbon and heated at a very high tempera-
ture in an electric furnace so that a well-
defined mixture of columbium carbide and
columbium oxide is produced. This is
cooled down, repowdered, pressed into bars
or rods and heated in a resistor tube in a
vacuum furnace. At a temperature of above
1,800 deg. C. carbon monoxide gas is
evolved from the mixture. When the evolu-
tion of this gas begins, the temperature of
the mass is raised still higher. A steely -grey
columbium metal is thereby obtained.

For its final purification, the metal thus
prepared is reduced to powder, pressed and
sintered at a high temperature in a vacuum
furnace. It was in this manner that a
quantity of extremely pure columbium metal
for use in World War Two was
manufactured.

In many respects, columbium is akin to
tantalum in its physical and chemical
properties. The appearance of the two metals
is the same. Their reactions are similar, too.

Industrially, the applications of columbium
have necessarily been restricted on account
of its scarcity, and because it has not hitherto
been obtainable in a very pure condition.
However, columbium is not intrinsically a
very scarce metal ; it occurs in many minerals
apart from those of the tantalum group,
although, in such instances, production prob-
lems arise from lack of methods of extract-
ing it economically from such low -content
minerals. If columbium can ultimately be
obtained in quantity from such supply
sources it will, undoubtedly, be found to be a
metal of many unique uses.

A Surgical Metal
Consider, for instance, the fact .. that

columbium metal, like tantalum, is " bio-
logically acceptable." By this term is meant
the fact that columbium is completely non-
irritating to living flesh and tissue. If you
get a fragment of iron or lead under your
skin it acts as a foreign body and usually
sets up an irritation. Not so columbium.
The bodily tissues and the flesh actually
adhere to the metal and grow over it in
much the same way as ivy clings to and
grows over a supporting wall. By using
columbium gauze, flesh cells will grow
through the mass of metal without the
slightest irritation being set up.

Here, therefore, is a new and a valuable
adjunct to repair -surgery. Injuries to the
skull can now be repaired by means of plates
of tantalum or columbium. Columbium foil
can be used for permanently binding up
nerve -repairs. Columbium and tantalum
gauzes can be used as " bridges " in areas
in which large amounts of flesh have had to
be removed, the tissue afterwards growing
back over the reinforcing gauze which re-
mains, without detriment, in position for the
remainder of the individual's lifetime. There
seems, indeed, to be no limit to the utility of

columbium as a repair metal for the modern
surgeon's use.

Columbium carbide is one of the hardest
of known materials. With or without associa-
ted tantalum carbide it can be used for the
machining of hard steel. Even dies and
special wear -resisting part3 for industrial
purposes have been produced in America
from columbium carbide.

The subject of the columbium and related
carbides is still under active investigation
both in America and in this country, and
developments are to be expected as soon as
the empirical knowledge of their behaviour
has been finally reduced to a sound
theoretical basis.

In another direction-that of the
aluminium industry-it has been found that
columbium may be used as a very active
grain refiner for aluminium alloys, thereby
enabling tough and very enduring alloys to
be produced.

Acid Resistant
Like tantalum, columbium is a very acid -

resistant metal. This property it is capable
of communicating to other metals with which

The filament assembly of a modern electric lamp.
Will a columbium alloy or a columbium carbide
ever be able to oust the present supremacy of the
tungsten coiled filament, as shown in this

illustration ?

it is alloyed, a case in point being a peculiar
species of acid -resisting steel wire which was
produced for war purposes. It is particu-
larly useful in resisting hydrofluoric acid, a
liquid so potent that it will dissolve glass and
porcelain, and which few other metals, apart
from platinum, are capable of withstanding.

Further Applications
There is also talk of introducing colum-

bium metal into wireless valves, electrical
tubes and similar devices, in view of its
general toughness and resistance to physical
attack at elevated temperatures. All such
applications, however, belong to the future
and not to the present. Indeed, columbium
stands, so far as its possible general usages
are concerned, more as a metal of the future
than of the present.
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New Crystal Valve Receiver
Particulars of the G E C. Radio Receiver Giving Loudspeaker Output and Using

Germanium Crystal Triodes
puting machines, the amount
of power required for filament
heating and the corresponding
amount of useless heat developed
may be very substantial.

A battery is necessary in an
" all -crystal " receiver because
it is impossible (at least in the
realm of science) to obtain
" something for nothing." If
power, in the form of a large
volume of sound, is to be
obtained from the loudspeaker,
at least an equal amount of
power must be supplied to the
apparatus. In practice more must
always be supplied on account of
internal losses, but this wastage,
because there is no filament to
heat, is relatively low.

Fig. 1.-The G.E.C. experimental crystal valve midget
receiver. Comparison with the matchbox gives a good idea

of its size.

THE G.E.C. has built a simple experi-
mental radio receiver which gives
acceptable loudspeaker output using

germanium triodes instead of the usual
thermionic valves.

Germanium triodes are a development of
the crystal detectors used in the early days
of radio, and have the same essential feature
of a metallic crystal to which contact is made
by means of points. The early crystal de-
tectors were very unstable and erratic and
have been completely superseded by the
development of germanium crystal diodes,
which the G.E.C. produces for television re-
ceivers, modern crystal receivers and other
technical applications.

Experimental work in connection with
these diodes has led to the development of
the G.E.C. germanium triode, and it is now
possible to design a radio receiver which is
stable, capable of withstanding severe mecha-
nical shock and at the same time able to
produce loudspeaker output with a low
power consumption.

Important Points
Three points must, however, be borne in

mind in connection with the present re-
ceiver: (t) It is only experimental and the
industrial production of such a set is un-
likely for some time ; (2) although no fila-
ment heating power is required for the set
it is not independent of electrical supplies,
and it still needs an H.T. battery (or an
equivalent mains unit, which may utilise
germanium diodes as rectifiers) ; (3) the
crystal triode is not likely to replace the exist-
ing thermionic valves of an ordinary radio
receiver at present. Nevertheless, the ger-
manium triode is an important development
in the field of electronics, and it seems likely
that the first applications will include elec-
tronic computing machines and lightweight
radio sets.

To the question, " What is the advantage
of a crystal triode if an H.T. battery is still
necessary ? " there is a fourfold answer :
There is no filament or cathode to be
heated ; the unit is extremely robust ; it is
very compact and also very long-lived. Fila-
ment or cathode heating may not seem of
great importance to the layman, but in some
receivers, for instance portables, the neces-
sary equipment for it can add appreciably
to the weight of the set. In apparatus where
thousands of valves are employed, e.g., corn -

Technical Notes
The experimental receiver

(see Fig. s) is of comparatively
simple design and uses a two -circuit tuner
to obtain reasonable selectivity, and five
G.E.C. germanium triodes in the R.F.
amplifying, detector and push-pull A.F. out -

Fig. z. -The con-
struction of the
germanium triode.

put stages, which results in a receiver
of sensitivity suitable for local station
reception, and an audio output of about
5o milliwatts. A more sensitive and
selective receiver can, of course, be made
by using more germanium triodes, for
example, in a superheterOdyne circuit,
where a germanium triode oscillator
would be employed.

The total power consumption of the
present receiver is about to mA at 50

volts, from which it will be seen that about
so per cent. of the total power input is
utilised as loudspeaker output.

The design of the germanium triode is
illustrated in Fig. 2. and is of a form which
can be manufactured relatively easily. It
consists of two phosphor -bronze blades
o.003in. thick and o.o4in. wide, supp-orted
in a moulded insulator. The gap between
the blades is very critical and is obtained
by means of a manufacturing technique
which involves mounting a single strip
across a channel in the moulding and sub-
sequently shearing a gap a few thousandths
of an inch wide with a specially designed
cutter. The germanium is soldered to the
tip of a metal stub and is ground to a point,
with an angle of 6o degrees. Then, by in-
serting the apex of the resulting cone into
the gap between the blades, the essential two -
point contact is made with the germanium
and with a spacing which can be very
accurately controlled. The three electrodes
are then the two blades and the stub.

Operation
In simple terms, the electrical operation

of the triode depends on the fact that if a
negative potential is applied to one of the
blades (called the " collector ") then the cur-
rent to it can be varied by altering the posi-
tive voltage applied to the other blade
(called the " emitter "), see 'Fig. 3. The
" emitter " draws appreciable current when
positive voltages are applied to it, in con-
trast to the thermionic valve in which grid
voltage is the important factor controlling the
antde current. In the germanium triode the
" emitter " current controls the " collector "
current, i.e., it is a current -operated device
rather than a voltage -operated one.

The characteristics of the germanium triode
result in a device of low input impedance
(of the order of Soo ohms) and of relatively
high output impedance (of the order of
30,000 ohms), and, of course, the associated
circuits have to be designed with this in
mind.

For an amplifier, a typical operating con-
dition would be: Collector, 1.5 mA at -3o
volts, emitter 0.5 mA at + volt, and with
proper impedance matching such an ampli-
fier stage will give a power gain of zo-3o db.

Power Output
Due to the limited safe collector cur-

rent, the power output of a single germanium
triode of the present design is about 20
milliwatts, for a tolerable degree of distor-
tion. Oscillators, however, may be made
with outputs up to about too milliwatts.
There is an inherent upper frequency limit
for operating the germanium triode, which
arises from transit time effects in the ger-
manium. At present this limit is about
to Mc/s.

Fig. 3.-A triode amplifier circuit.

Output'
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IN the following description of a free
pendulum clock, the writer assumes
that those who may wish to make it

have some rudimentary knowledge of the
theory and behaviour of pendulums, though
this is not essential.

The ideal pendulum is one that is entirely
" free," that is to say, apart from the suspension
spring, the pendulum touches nothing during
the whole of its oscillation. There are, of
course, other considerations which even
though the pendulum is free, affect its time-
keeping to a very small degree, e.g., circular
error-to be truly isochronous, a pendulum
should swing in a cycloidal path and not a
circular one-but we need not consider
these here.

In attaining a free pendulum, the problem
is, of course, to keep the pendulum swinging

The completed clock in its position against a wall.

without interfering with it. Also, if the
pendulum is required to operate a visual
dial, to obtain this mechanical operation
without touching the pendulum. It is a
fascinating problem and one which, at first 0
sight, appears to be impossible of solution.

The following description indicates one
way of obtaining a pendulum which does
not touch, nor is it touched by, any part
of the operating mechanism, and one which
will operate an electric impulse dial.

The method of imparting an electric
impulse at the lower end of the pendulum
is, admittedly, not ideal, but it was the object
of the writer to construct a pendulum which
was entirely untouched at any time. It is
possible to adapt the mechanism to be
described so that the pendulum is impulsed
by a gentle push higher up the pendulum
rod at half -minute intervals-the period of
the electric impulse-but here we have
problems of friction arising which it was
desired to eliminate.

The principle of driving the pendulum
lies in the use of a photo -electric selenium Fig.

"Free"- pendub
Constructional Details of a Novel Electric T

barrier cell which generates a current when
light falls upon its plate. By using the
current so generated, an electro-magnetic
contacting device, to be described, can be
operated to deliver impulses to the pendulum
at frequent intervals, thereby maintaining

its arc.

General Layout
The general layout of the com-

ponents is shown in Fig. 1.
A back -board (I), 4ft. Tin. by

82in. by .in., is screwed to a wall
at its top, centre and bottom, and
has a base -board (2), 8iin. by
6in. by lin., screwed to it at its
lower extremity, this in turn being
screwed to the floor. A seconds
pendulum (3), with a weight bob of
15 lbs., is suspended from the
back -board by means of a bracket
(4), and has at its lower extremity,
an iron armature (5). Secured to
the base -board is an electro-magnet
(6), over the poles of which the
armature (5) swings.

Attached to the back -board on
the left-hand side of the pendulum
is a wooden box (7) containing a
selenium -barrier photo -electric cell
(8) fixed horizontally, and a micro -
ammeter movement (9) below,
adapted so that the needle forms a
moving contact. Projecting through
the top of the box is a short brass
tube (so), in which a 12 -volt,
6 -watt lamp (II), held vertically
in the tube, projects a ray of light
on to the photo -cell plate through
an aperture in the closed lower
end of the tube.

Attached to the pendulum 'is a
brass arm (52), having a small
horizontal brass plate or " shutter "
(53) at its free end. The arm
projects through the side of the
box so that the shutter is free to
swing to and fro across the aperture
in the bottom of the brass tube (so).

A Siemens high-speed relay (14)
is fixed to the back -board in any
convenient position, e.g., as shown
in Fig. 1, and, above this, is impulse

rop Chop

E 0

Suspens;on Strew

Jaws of Bracket

Pivots

015"Steer
1

Bracke Plate 34;

--e-Bottom Chop

<- Penchi/um RodS
3.-Front view of the suspension bracket.

relay (55), comprising a revolving contact
which completes an electric circuit through the
magnet (6) at half -minute intervals.

The whole system of relays is operated
when light falls upon the photo -cell plate
and is released when the source of light is
interrupted. In general, therefore, it will
be seen that the pendulum itself, and hence
the shutter, is the means by which these
operations are caused when it is set swinging
but without any mechanical contact being
made by the pendulum.

The Pendulum
The pendulum (3), is of second's length,

i.e., it is 39.125in. from its point of suspension
to the centre of the weight bob. The pendulum
rod consists of mild steel, 5/16in. diameter
and 474in. overall length. It is threaded at
its lower end for a distance of 4in. to take a

e

13 it

7 ----I.
9
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VISAY121,94
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3

II
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Fig. L-General layout of the components of
the clock.
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m Electric Clock
)iece By J. M. AUST

soft iron armature, 2in. long by pin. by tin.,
and a brass disc turned to the same diameter
as the bob and 5/16in. thick (see Fig. 2).
The latter is used to " rate " the pendulum
when the clock is going.

The weight bob (c), Fig. z, is made of
mild steel in three sections, each section
being turned to a diameter of gin. and with
a 5/16in. hole through its centre. The reason
for making the bob in three sections is that it
is easier to drill the 5/16in. hole through each
length of 4in. than through one length of
12in., the total length of the bob. Further,
it is advisable to drill the holes first and then
turn each section to the required diameter.
This should ensure that the surface of the
bob is concentric with the hole. The total
weight of the bob is approximately r5lb.

Pendulum Pod 546D,a

The pendulum bob,
which is 12in. long
overall, is. made up
of three din. lengths
of gin. diarn. mild
steel, drilled through
the centre to take
the pendulum rod.

(c)Bob /2"a28 Dia

Note : The pendu-
lum rod consists of a
1b itt. diam. mild steel
rod, having an
overall length of
471in. It is threaded
at both ends, as
indicated in Figs. 2
and 3. The arma-
ture, which is
screwed to the
bottom of the pen-
dulum rod, is of

soft iron,

(b) Brass Disc
24gOid.-41;

Threaded
Length

Lock Nut

(allron Armature 2':, P2*

Fig. 2.-Details of the Bendulum bob.

The pendulum is suspended at its upper
end by a piece of steel spring, .orsin. thick,
lin. wide and about I lin. long. This is held
firmly in two clamps, or chops, one of which
is screwed to the top of the pendulum rod
and the other held firmly between the jaws
of a steel bracket screwed to the back -board.
The length of steel spring between the clamps
is tin. The horizontal distance from the
back -board to the centre of the rod is 2in.
It should be noted that the clamp which is
held by the bracket should be free to move in a
plane at right -angles to the back -board so that
the pendulum is free to find its plumb -line
in that plane. There must, however, be no
sideways movement of this
clamp.

The method adopted is
shown in Fig. 3. No sizes
are given as these can be
adjusted to suit available
materials.

The Impulse Magnet
This is illustrated in

Fig. 4, and comprises a
double -pole " horseshoe "
clectro-magnet fixed to a
wood base, measuring 4in.
x 3in. x tin., which has
two holes, 5/16in. diame-
ter, to take round head
brass screws for fixing the
magnet to the base of the
clock underneath the pen-
dulum armature ; the
holes being large enough
to allow lateral adjustment
of the base. The bobbins
are wound with No. 28
s.w.g. enamelled copper
wire, the ends of which
are taken to two terminals
on the base.

Photo -cell Box
This is illustrated in

and is made from 3116in.
number of pieces and
follows :
Back
Sides (two)
Tops ..
Bottom
Door (front) ..

F 254

The right-hand side of the box has a slot,'
tin. x tin., cut in it in the position shown in
Fig. 7, to allow the shutter arm to project
into the box. The front of the box should be
hung to the left-hand side thereof with small
brass hinges to form a door.

The components of the box are assembled
with tin. gimp pins, or small tacks, and the
outside can be given a coat of good varnish
stain. The inside of the box is given a coat of
black -board paint.

The shelf supporting the photo -cell is
fixed inside the box in the position shown in
Fig. 5.

The Photo -cell
This is a selenium barrier photo -electric

cell, with a rectangular plate,5o mm. x 37
mm., as supplied by Messrs. . R. Products,
of Brislington, Bristol. The cell is supplied
mounted in a frame, Sin. x 2in. x din., at the
back of which, are two terminals, being the
positive and negative connections of the cell.
The shelf of the box, referred to above,is drilled
with two holes to take these terminals in a
position so that the centre of the photo -cell
plate lies directly below the centre of the r lin.
hole in the top of the box. The photo -cell

Photo -Cell

EZNEIMII
...,-A'

Terminal of P -Cep

Slots for Hinges

I '24
1, - ,7_

Fk.

53i;

Slot (See PI 7)

25,6:
Front

5.-Front view of box Fig. 6.-Top of box.
with door removed.

Figs. 5, 6 and 7,
, 3 -ply wood ; the
their sizes are as

Shelf .. .. .. 211n. X 4,m...
The back is drilled with two holes at top

and bottom for fixing the box to the back-
board. The top of the box has a hole cut in
it, rain. in diameter, to take the brass tube
(to) Fig. r, in the position shown in Fig. 6.

Fig. 4:-Sectional view of the impulse magnet.

is fixed horizontally on the shelf and with its
length at right -angles to the back of the box.

The Arm and Shutter
These are shown in Fig. 8, and are made

from 18 gauge sheet brass. The arm is a strip
of brass, 34in. long overall and tin. wide,
one end of which is formed to close round the
pendulum rod, and a second short piece of
brass is made to form a clip with this end of
the arm, the two sections being secured and
tightened round the pendulum rod with a
6 B.A. screw and nut, as shown. The plane
of the strip when fastened to the pendulum
rod will now be vertical and, since the shutter
is carried in a horizontal plane, the remainder
of the arm must be twisted near the clip
screw, as indicated in Fig. 8, so that it is
horizontal.

The shutter is practically self-explanatory
from the drawing. A piece of brass sheet,
riin. x in., is made to form a clip over the
left end of the arm, as shown at (c), Fig. 8.
It should be a sliding fit on the arm to allow
for lateral adjustment on the latter.

The Light Tube
This is illustrated in Fig. 9 and consists

of a piece of brass tube r lin. long and 'lin.
outside diameter. Soldered on to one end
of the tube is a brass disc, ruin. in diameter,
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with a hole tin. in diameter drilled in its
centre ; this is the " aperture " through
which light falls on the photo -cell plate
below. Round the circumference of the tube
is soldered a brass band, tin. wide, in the
position shown ; this keeps the tube in the
correct position when its lower end is inserted
in the hole in the top of the box.

The tube should be drilled above the
band with a number of holes about 11- in. in
diameter for ventilation purposes, and the
outside of the aperture disc and that part of

34"

Fig. 7.-The right-hand
side of box, showing the
position of the slot for the

shutter arm.

If 3j4 -N

(b)

(a) j

I 3 iZ . -I

Fig. 8.-Details of the shutter and supporting
arm.

the tube below the band should be given two
or three coats of blackboard paint, as should
also the shutter arm and shutter on both sides.
The object of this paint is to prevent reflection
and diffraction of light inside the box when
the aperture is closed by the shutter.

Position of Arm
The arm is fixed by its clips to the pendulum

rod at a point t6in. below the point of
suspension, so that when the pendulum is at
rest the arm is at right -angles thereto. The
brass tube and aperture disc protrude below
the under side of the top of the box by
about lin. The slot in the right-hand side
of the box is so positioned that the arm
carrying the shutter may be adjusted to hold
the latter in close proximity to the aperture
above it. It will be found that, as the arm
is held rigidly on the pendulum rod, the
shutter will have a slight vertical movement
as it swings to and fro. This does not,
however, affect in any way the proper
working of the photo -cell. The best position
of the shutter can be found by experiment.

The point at which the shutter reveals the
light through the aperture and again obscures
it is explained fully later on.

The Lamp and Holder
The lamp is a 12 -volt 6 -watt, double -pole,

car side lamp and is supplied with 12 volts
at about A amp. The lamp is inserted
in a small two -pin " bayonet " adaptor and
the whole is held vertically so that the lamp
hangs downwards inside the tube with its
glass bulb centred on and just touching the

sides of the tin. aperture in the bottom of the
tube. The lamp holder can be supported by
means of a wire clip resting on the top of
the tube and this can be adjusted so that the
maximum amount of light falls on the plate
of the photo -cell. It does not matter if the

PHOTO -ELECTRIC FREE PENDULUM
CLOCK

LIST OF PARTS

No.1 Material Part

a
Remarks

a Mild steel rod, Pendulum
47iin. x 5/16in. rod
dia.

2 Mild steel, 4in. x Weight
zlin. dia. bob

3 Soft iron, zin. x Pendulum
fin. x fin. armature

4 Spring steel, .015 Pendulum
in. x tfin. x suspension
fin. wide

5 Steel bracket, Suspension
zin. x zfin. x bracket
lin. (plate)

6 Mild steel, x Top
3/lain.; length chop
of 5in.

7 Mild steel, slin. Bottom
x fin. x fin. chop

8 Brass disc, 5/fain. Rating
x zain. dia. disc

Horseshoe elec- Impulse
tromagnet magnet

to Selenium barrier
photo - electric
cell. Plate so
mm. X 37 mm.

Brass tube, 'tin. Light
'fin. dia. tube

t2 Brass plate, t6- Impulse
18 gauge relay parts,

arm and
shutter

13 I sq. ft. 3.'1s in. 3- Photo -cell
ply wood , box

t4 Micro -ammeter Photo -cell
movement. relay

Reading o-500
micro -amps.

t5 12 volt 6 watt Photo -cell
car side lamp light
(double pole) source

16 Siemens sensi- Relay from
tive high-speed P.C. relay
relay. Total to impulse
res : 3,40o ohms relay

17 Siemens relay. Dial
Total res. : 7o relay
ohms

18 15 -tooth clock Impulse
escape wheel relay
fin. diameter wheel
approx.

'rz-gauge brass (a) Revolving
wire contact arm.

(b) Back-
stop support

zo Strip silver, 3/32 Impulse
in. x 3/32in. x relay
1/16in. approx. contacts

21 Clock arbors if Impulse
in. long approx. wheel and

rocker arm
spindles

22 Watch main- Rocker -arm
springs (a) 3/32 return
in. width spring

23

24

25

26

27

z8

29

(b) litsin. width

.015in. steel x
fin. wide. Piece
'_in. long ap-
prox.

6 B.A. screws
6 B.A. nuts
Soft iron, fin. x
sitein. dia.

Soft iron, tlin.x
6,16in. diam.

Hardwood,
4ft. 7in. x
x tin.

Steel or brass
plate, 8in. diam.

(a) Brass brackets

(b) Brass clips

Fixed
contact
spring

Gathering
pawl and
back -stop

Rocker -arm
stops

Rocker -arm
armature

Impulse
relay
magnet
core

Back-
board

Dial
supporting
plate

Dial plate
supports

To take (a)

3

2

2

2

2
4
I

2

Jaws should
hold pendu-
lum 2in.
from back-
board.

See draw-
ing.

See draw-
ings.

Can be left
mounted on
arbor (see
No. 2i).

A certain
amount of
experiment
is necessary
with these
springs to
determineproper
strength.

Bobbin ends
made from
316in. 3 -ply.

Screwed to
clock case
sides.

frame of the photo -cell is also illuminated, but
the aperture must not exceed kin. in diameter.

For steadiness of light it is advisable to
use a 12 -volt accumulator kept constantly
charged through a rectifier and transformer
from the mains. If A.G. mains are used
direct from a transformer, fluctuation of
power will vary the intensity of light falling
on the P.C. plate and hence the timing of
the mechanism will be affected.
The Micro -ammeter Relay

This is made from a micro -ammeter
movement reading 0-500 micro -amps. The
current generated by the photo -cell when the
light falls upon it should be sufficient to move
the needle of the movement across the whole
width of the dial with a fair momentum.

Making the contacts requires great care and
is done as follows. The needle of the
movement is cut off carefully until the
remainder is about lin. long. Near the end
of this " stump " is clipped a small piece of
very thin sheet silver-the smaller and lighter
the better. This operation can best be
accomplished by using a pair of stamp
collector's tweezers.

The arrangement of the contacts is shown
diagrammatically in Fig. to. The fixed
contact is a piece of thin sheet silver, about
1%in. long by 3, 3,in. wide, and is screwed to
the end of a small wood insulating block which
itself is screwed to the frame of the movement.
The size and position of this block will
depend on the adaptability of the movement
frame, but it is desirable to arrange the
block so that the position of its contact can
be varied in relation to the needle contact by
turning the block about its screw. It will
be seen that the needle contact strikes the
edge of the fixed contact strip, and this
assists in a good contact being made.

One of the contact leads can be taken from
the frame of the movement, since the needle

Fig. 9.-Part-sectiona
view of the light tube
showing the brass

supporting band.

Saver Chp

GM-Needle

Is Sfemen's
Reley

/

/6

Aperture Disc

Needle (Earthed
to Frame)

Saver StripSdver
Screwed to Chp
Wood Bock\

Wood Block
Screwed to
Movement Frame

Fig. 10 .-Diagl am of the sensitive micro -
ammeter relay.

is earthed thereto, and the other from the
fixed contact itself, which, of course, must
be insulated from the frame. The whole
movement is housed in the lower compart-
ment of the box so that the needle moves in
a horizontal plane ; this is to reduce varying
gravitational interference with the needle,
since smooth working thereof is essential.
The Siemens Relay

This is a standard Siemens high-speed
relay with a total coil resistance of 3,400
ohms, of which one set of " make and break "
contacts only are used, i.e. those engaging
when the magnet is energised.

(To be concluded.)
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Facts About Standardisation
How Waste is Being Saved by Standardisation at Home and Abroad

DURING the war the difference between
the British and American standards
screw threads is estimated to have

cost the two nations £25 millions. If both
countries had had the same standards there
would have been immense savings all along
the production line. I give this striking
figure, quoted in an official document, to
show what can be achieved by standardisa-
tion.

Standardisation is a word that has
acquired an unpleasant association, smack-
ing of everyone being forced to buy the same
kind of soap, live in the same kind
of house, eat the same kind of bread and
generally be allowed no freedom of choice
in the everyday things of life. But stan-
dardisation, in the technical sense, has really
nothing to do with this. It means reducing
the variety of patterns of things which have
one and the same purpose, and concentrat-
ing manufacture on the standardised sizes.
The convenience of this method is obvious
to anyone who has wanted a spare nut and
bolt, or even a pound of nails ; the choice
of nails in every imaginable size from half
an inch to three inches would not only be
bewildering but extremely wasteful in manu-
facture, since a different machine setting
would be required to produce each size.

This is what the engineer calls " dimen-
sional standardisation." Standardisation may
also be " functional," that is to say, agree-
ment about certain standards of performance
or quality may be decided. Standardisation
may be on composition, as it is with food
and drugs, so that the consumer knows what
he is getting ; or it may be a matter of
performance, as with a steel girder, where
the engineer will be certain that it will bear
certain stresses. The two kinds of stan-
dardisation may also be combined again as
in a girder, where both sizes and perform-
ance may be standardised.

Steel and iron sections are a good example
to take, because they were among the first
things to be standardised in Britain. Fifty
years ago, perhaps as many as a thousand
different sections were being produced.
After consultation it was found possible to
reduce the number to 175 standard specifica-
tions to cover every possible need. There
were 75 different kinds of tram rails.
Standardisation enables them to be reduced
to five. Not so long ago investigation showed
that no less than 3,000 different types and
sizes of colliery tub wheels were being used
in British mines. British standards for 25
were found to cover every possible purpose.

And so it has been with one industry after
another when the possibilities of standardi-
sation have been investigated. Not long ago
the most infinite variety of gear wheels in
clockwork meant the production of an equal
variety of cutters. One manufacturer alone
was asked to make 800 different types of
the same part. Standardisation enables the
numbers-covering the same needs-to be
reduced to tt.

Post-war Saving by Standardisation
After the last war, the United States con-

ducted an investigation into the saving that
could be achieved by standardisation. They
found that there were 98 different sizes of
roofing slates, and after discussion by all
parties interested, it was agreed that 48 would
serve. There were 67 varieties of hospital
beds manufactured-and it was decided that
four would cover the same needs. There
were eleven different brick sizes, and this
was cut to five. In general. it was found

By Professor A. M. LOW

that the " avoidable waste " due to lack of
standardisation, mostly unnecessary multipli-
city of sizes, varied between 3o and 6o per
cent.

Now we have been doing something of
the same kind in Britain since the stress of
war. It is probably a surprise to most people
people to learn that before the war we had
68o different kinds of windows and several
hundred different kinds of baths. The pro-
duction of this diversity meant waste.

In other cases, unnecessary variations
means inconvenience. There are, I believe,
about 800 different types of radio valves with
an almost infinite variety of fittings. People
who have had to get their sets altered to
take some valve with the same performance
but a different fitting will appreciate the
benefits that could come if the radio industry

prices and convenience in being able to get
replacements.

In the case of one shoe manufacturer who
determined to do a little standardisation of his
own, he found that by reducing his output
from 2,500 different sizes and styles to the
too post popular, he could save 25 per cent.
on overheads, 3o per cent. on the cost of
production, and 27 per cent. in the cost to
the consumer. Incidentally, his turnover
went up by 5o per cent., and if he lost a few
customers who required virtually a " hand
made " article, he gained many others by the
reduction in price.

The B.S. Institution
The British Standards Institution which

grew out of a committee which met to stan-
dardise steel sections in the '9os has done
and continues to do, a tremendous amount
of work. The number of new standards

The Imperial Standards of Length in Trafalgar Square.

were able still further to reduce the number
of types.

To -day we take some forms of standard-
isation for granted. The " battle of gauges "
on the railways seems fantastic until we
remember the variety of voltages of our
electric supplies to -day, slowly being stan-
dardised at immense cost when a little fore-
thought would have shown the enormous
advantages of having the same type of voltage
all over the country.

Further Benefits
The benefits of standardisation accrue to

manufacturer, distributor and consumer. In
a nutshell, the manufacturer producing less
variety saves by having fewer machines, re-
quiring less factory space, needing smaller
technical and inspection staff and in carrying
smaller stocks of raw materials. The distri-
butor saves by requiring less capital locked
up in stock and less storage space-imagine
the storage and stock problems of a radio
dealer who was determined to be able to
supply any customer with any part for which
he asked! The consumer benefits by reduced

agreed averaged about 93 a year before
the war, and the total number of British
Standards now exceeds 1,325. I have used
the word " agreed " deliberately. The
standards are not-except in certain cases
like food and drugs-enforced. The basis of
organisation is committees representing par-
ticular industries-there are about 38-while
the producer, user and distributor are repre-
sented. Each committee considers the desir-
able standards in its own industry, and where
other industries are affected the standards
are prepared by joint committees. The
Institution received government aid for its
national work, but is not government con-
trolled. This is one of the secrets of its
success. Standardisation in accord with the
needs of industry, fulfilling a generally
recognised want, taking into consideration
the interest of producer and consumer, main-
tained by industry as a whole, and quite
independent, is a very different thing from
standardisation by the State. It is impor-
tant, I think, that we should have a minimum
of standardisation in the things through which
we express our personality. The consumer
should be given the widest possible choice
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of really different articles-and it is important
that the decision on what he might want
should be made by the manufacturers, cham-
bers of commerce and consumers and not by
civil servants.

International Standardisation
Britain has an excellent organisation for

securing standardisation. The next stage, in
a world where we hope trade will be freer
and British exports will reach every country,
is to secure international standardisation.
The waste resulting from its lack is excel-
lently shown by the case of the screws I have

mentioned. In fact, there have been a
number of meetings of U.S., Canadian and
British experts and it seems as if full agree-
ment may come out of the war's experiences.
Every draft British standard is reviewed by
each of the Dominions and changes which
might make it more acceptable are discussed.
The result has been agreement on a number
of uniform specifications. The British
Standards Institution maintains contact with
every other national standardising body. In
Argentine there is a special committee that
co-operates with the national standards organ-
isation. Translations of British standards

are published in countries where they may be
useful, such as in Turkey. The Institution
is a member of the International Standards
Association, and although work in the inter-
national field has been retarded, there are
now far greater possibilities. In overseas
trade it is, perhaps, necessary to tread warily
-variations in traditional practice, national
custom and even religion, may result in pre-
judices against certain " standards " which
while " unreasonable " from a purely scien-
tific point of view have to be taken into
consideration when the other man is paying
the bill!

Studies in Electricity and Magnetism
Power and Energy R.M.S.R.M.S. Value : Inductance Voltage Dropping

WHILE there is more to discuss on cir-
cuits, I must give some attention to
other important quantities of which no

mention has yet been made. Thus, we have
made some power calculations here and there,
but we have not inquired into the meanings
of such quantities as watts, and watt-hours.

What is power? Is it the same as energy?
In what circumstances should we consider
one, but not the other ?

Mechanically, it is easy to see the dis-
tinction. If you lift a pound weight Ift.,
you are performing rft.-lb. of " work," no
matter whether the performance takes two
seconds, two minutes, or two years. The
energy expended is a ft. -lb. ; time has no
bearing on the figure.

But your rate of working obviously depends
very much upon the time ; power is the
rate of expenditure of energy, and, to take a
different illustration, you are working at very
different rates when you walk and when you
run uphill.

If with the aid of a machine you lift
55o1b. 1ft. in one second, or 551b. over
soft., or, in general, work at a rate of 33,000
ft. -lb. per minute, energy is expended at a
rate of i horse -power. Whether or not there
ever has been a real horse capable of such
a performance is beside the point. A
hypothetical ideal " horse would, in theory,
work at precisely this rate.

So much for the mechanical aspects, which
should always be kept in mind.

Watts and Kilowatts
In electric circuits the fundamental unit

of work is the erg. All these are really
mechanical units, and we need not trouble
to inquire how much work is represented
by an erg. It is very small. I read somewhere
it is about the energy expended by a fly in
one flap of its wings !

A larger unit, the joule, is equivalent to
to,000,000 (to') ergs. A current of one
ampere passed through a resistance of one
ohm for one second represents one joule
of energy, from which you should be able
to estimate electrically how really small is an
erg.

Well, a power of one watt denotes energy
expended at a rate of one joule, or to' ergs
per second. The power in the above resistance
is one watt, but the element of time is a little
confusing to many students in estimating
energy and power.

If one ampere flows in one ohm for one
second, the energy is one joule, and the
power (the rate of energy expenditure) is
one joule,'sec.= one watt ; if one ampere
flows in one ohm for g sec., the energy is
joule, but the power is still one watt, since,
rate of energy expenditure = energy ± time
= jouleil sec.= I joule,'sec.

(Continued from page 27, October issue.)

Let us take other illustrations. If a short-
circuit occurs on a heavy -current 200v.
circuit, and the current reaches to,000
amperes for 'loth sec., the Power -2,000,000
watts (=2,000 kW. -2 mega-watts)-an
enormous figure which may possibly result
in widespread damage in spite of the short
interval of time.

Fig. I.-Economical methods of accumulator
charging.

But, if we ask : what is the energy in the
short-circuit ? we must take account of the
time -interval. The energy is joules ---watti :<
seconds = 200,000. Reckoned in kilowatt-hours,
however, o.i sec.= 136,000th of an hour,
and B.O.T. Units=kW.:< hours = 2,000
1/36,000 = Ilath kWH.

For the time it lasts, the short represents
an enormous rate of expenditure, but the
total energy will be small, as registered on an
electricity meter.

Watt-hours and kWH
We have just used kWH. The joule is

altogether too small and inconvenient a
unit for specifying the energy quantities
generally used in engineering. A more
useful unit is adopted by taking the hour as
time basis, then specifying large powers in
kilowatts (thousands of watts) instead of
watts.

The kWH is the Board of Trade unit
registered by electricity meters. Watts are

Q-0--200
V

IA.

200V.-

200 i 1 200

Constsnt

(a) (b) (c)

Fig. 2.-In (c), the power will clearly not be
proportional to (Current)' if R is varied.

multiplied by Time in the integrating
mechanism of the meter. Hence a supply
meter is correctly described as an energy
meter-not a " power," or " watt -meter."
The supply authority is precise in its use of
technical terms in sending you a bill for
" Electrical Energy."

Remembering that I kW = r,000 watts, it is
easy to estimate how long various devices
will take to register a unit on the meter.

A 6o -watt lamp takes 0.06 kW. per hour,
or will consume t kWH. in approximately
1,000/60 =17 hours ; a too -watt lamp
consumes a unit in r,000lioo= to hours ;
a z kW. fire, however, takes z kW. every
hour =2 B.O.T. units every hour ;
it costs approximately 4d. an hour to run, if
energy is supplied for heating at 2d. a unit.

Ampere -hours
Consider another instructive estimate.

How much electrical energy is used to charge
a 2 -volt, 6o ampere -hour accumulator ?

Here, volts x ampere -hours = watt-hours.
If the accumulator was too per cent. efficient,
the energy -2 6o= 120 WH.=0.12 kWH.
If we assume zo per cent. loss, the figure
works out to 0.12'0.8=0.15 kWH. Charged
off a heating circuit at 2d. a unit, the total
cost amounts to o.3d.

At least, this is the cost of the actual
amount of energy used for charging. But if
you insert lamps or resistances to drop volts,
their consumption will be many times the
energy utilised. Economical charging requires
the use of a transformer or motor -generator
(Fig. t)-if there is enough work to justify
it-when the overall figure for our zy. cell
would still work out well below I kWH, after
including the losses in these devices.

The Square -law of Power
What is frequently lost sight of in problems

is that :-
Power a (Current)°, or (Voltage)°,

and therefore, Current or Voltage cc 1/Powei.
Fundamentally, power in watts = volts <

amperes. If you pass twice the current
through a given resistance, you will need
twice the voltage to do so, or the current will
set up twice the p.d. or " drop." Twice the
voltage twice the current=4 x the power,
hence the " square " rule.

Conversely, if you wanted to double the
power (or the heat) in a given resistance,
you would need, not twice the previous
current or voltage ; that gives four times
the power. The answer is A/2 times= L4/4
times.

This type of problem is apt to be trouble-
some. In Fig. za we have a resistance of
zoo ohms connected across zoo volts. The
current = 200:200 = I a., and the power=
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200X 1=200 watts. Heat is developed in
the element in direct proportion to the power
dissipated.

Now, suppose in an examination problem
you were asked : " In what ratio will the
heat be reduced if another resistance of 200
ohms is added in series ? "

This is easy, because you can do the
arithmetic over again, find that the current
is 1 -amp., and the power 5o watts= of
200W. The heat developed will be reduced
in the same proportion I:4. But using
simple ratios, many forget the square -root
rule, or get queer answers by writing
equations.

Suppose the problem was a little more
involved : What value resistance should be
put in series to reduce the heat in the ratio
of 4/5 ? " (Fig. 2b.)

The power is reduced in the ratio of 4 : 5-
or o.8 of the original power. Therefore the
current in the circuit must be decreased in
the ratio A/6.13=0.894 of the previous
current. Therefore the total circuit resistance
must be 1 /0.894 =1.118 times as great, or we
require extra resistance of 0.118 X 200 =23.6
ohms.

Examples
When discussing maximum power, I men-

tioned cases where power is simply propor-
tional to the current, not (current)'.

Students sometimes fall for the " square "
rule in problems where a variable resistance
is connected across a constant voltage (Fig.
2c). If the voltage were varied, power cc
(voltage), and (current)' ; but since we have
a constant voltage, the rule obviously cannot
apply.

The current will increase as we reduce
resistance. But watts =volts x amperes, and
with the volts constant the watts will be
directly proportional to current-twice the
current will give twice the power, not four
times.

Where a battery or " generator " has
appreciable internal resistance r, Fig. 3, the
terminal volts will fall as we decrease the
external resistance R from some large value-
the current also increasing. Here, as previ-
ously explained, we have a maximum power
condition when R=r.

Theoretically, it is true to say there is a
maximum power " condition for every

source of supply of internal resistance r-for
example, a generator. It is of no practical
importance there, because the terminal volt-
age is sensibly constant for all loads within
the capacity of a generator.

Again, inserting resistance in some circuits
cannot appreciably alter the current. Thus,
in the motor circuit, Fig. 4, the resistance
will drop the speed, but the armature will
take a current to suit its mechanical load
requirements the drop in speed will cause a
reduction in the back e.m.f. generated, auto-
matically giving a larger resultant (or effective)
voltage to overcome resistance.

One other small point about handling
figures in power calculations. Suppose a
supply voltage increases five per cent. What
percentage will the power increase ? The
square -law applies, and we should- write :
Power cc (1.05)2 cc I.1, i.e., a power increase
of o.t in I.o= to per cent.

A.C. Power
How are we to specify power when the

current is varying all the time, and reversing
at periodic intervals ?

The alternating -current cycle, Fig. 5a,
represents such a quantity. If passed through
a resistance R ohms, the power will be different
at every instant, reaching a maximum, or
peak instantaneous value-far a fleeting
instant-when the current is at its positive
and negative peaks, Ip and -Ip.

The peak instantaneous power =PpR,
remembering that the square of a negative

quantity (-Ip) is also positive-obviously
the heat generated in a resistance does not
depend upon current -direction. (See power
curve, Fig. 5b.)

But if we put an A.C. ammeter and volt-
meter in the circuit, and multiplied their
readings, the watts figure thus obtained would
not be the " peak power "-as previously
stated the peak is but an " instant " in a
cycle, entitled to no more consideration than a
large number of similar instants.

Suppose Ip = LoA, R = to ohms. The
maximum peak power= to watts. The power
is truly to watts for this infinitesimal instant.
But, using A.C. instruments, we should find a

Fig. 3. - A
circuit where we
get a " maxi-
mum power"
condition - pre-
viously consi-
dered in detail.

Fig. 4.-Resistance R will
make no appreciable
difference to the current,
but will vary the speed
of the motor. The motor
takes a current according
to its load requirements.

power of exactly half this, 5o watts-if the
A.C. cycle is of true sine shape.

For other wave -shapes, such as Fig. 5c,
and Fig. 5d, we might discover the power
is more, or less, than soW.

In every case, the heat developed in the
resistance will correspond to an average
power-the power values at all instants
averaged over the cycle. For a sine -wave,
this is one-half of the maximum power, i.e.,

Mean Power =)I'pR.
In Fig. 5c the average will be greater than

1, and in Fig. 5d less than 1. It follows

Ip

(a)

Ip

(c) p

0

(b) AC. Power Curve

Ip

(d)

Fig. 5.-Some A.C. waveforms. With a pure
sine wave, (b) shows the power curve obtained
on squaring all the current values throughout
a cyclethe square of negative values becomes
positive, and the Average Power=1 x Peak

Power.

from what we said about current, or voltage cc
V power, that A.C. voltmeters and ammeters
register effective values-voltage or current
values equivalent to the mean power
developed,

" R.M.S. Value "
Another name for this is virtual, or root -

mean -square value.
Since, with sine -wave, the mean power is

i the peak power, the corresponding virtual
current (or voltage) is Vi = 0.707 of the
peak current.

Suppose, in Fig. 5c, we found the power
to be 6o watts =0.6 (peak power). Then;
the effective current or voltage registered
by A.C. instruments would be, A/0.6 ='
0.775 of the maximum peak values. If, in'
Fig. 5d, we found that the mean power is
4o watts = 0.4 (peak power), the ratio, virtual
current/maximum current= Vo.4 = o.632 -L
always remembering that the same applies
to alternating voltages.

This should make it perfectly clear that
effective values are related to the average
power developed. In standard electrical
engineering theory, a sine -shape is always
assumed, hence the factor 0.707.

The complicated sounding term, root -
mean -square, summarises the following
reasoning :-

Power cc (current)' ; therefore, if 1=
the current at any point in a cycle (an instan-'
taneous value), the power in a resistance R
at that instant is i'R watts ; similarly for all,
other instants throughout the cycle; hence the
nett power, or the mean power, is proportional
to the mean of all such quantities as i2 over a
full cycle-the mean -square value. Finally, the
instrument scale is calibrated to indicate the
square -root of this " mean square," i.e., the
actual value of current.

Another way of looking at the matter is in
terms of the heating value " of an alternat-
ing current. If of sine waveform, it will
develop in a resistance a quantity of heat
exactly the same as would be developed by a
steady (D.C.) current of 0.707 of the peak
value ; in Fig. 5c the heating effect corre-
sponds to a steady current of 0.775 the peak ;
in Fig. 5d 0.632 the peak ; and so forth.

Whenever you meet the terms, R.M.S.,
effective or virtual, A.C. values, think of the
average power produced by a current which
rapidly passes through a series of values,
including zero.

More About " Inductance "
We have already considered inductive

effects which occur in D.C. circuits : the
slow growth of current, and the large e.m.f.,
which may be self-induced on breaking a
circuit suddenly.

But the term inductance has to be defined.
As you may know, inductance is measured in
Henrys-or millihenries (mH.), or micro -
henries (pH.), for air -core coils, or coils of
few turns on an iron core. It is denoted by
" L."

Now, we must differentiate between induct-
ance and its effect-induction of e.m.fs.

We may have a coil of L=one Henry.
If we vary a current rapidly, we shall get a
large induced e.m.f. ; if we cause a slow
change of current, the e.m.f. will be propor-
tionally less.

You see, the inductance (L) is not altered.
It remains Loll., no matter at what rate the
current is changing. But the induct-ion-
the induced e.m.f.-is in direct proportion
to the rate of change.

As long as we do not have an iron core of
variable permeability to complicate things, the
ratio:

Induced E.M.F. -A constant.
Rate of change of current

= L.
Thus, in the one Henry coil, if we vary the

current one ampere in one second, one volt will
be self induced. If, in the same coil, we
switched -off one ampere in o.ot sec., that is a
rate of /o.oi = too amperes per sec. ; the
induced e.m.f. will be tom But the ratio,

oov. -t H.,
too a.p.s.

the inductance is independent of the rate of
change of the current, or of the self-induced
e.m.f. resulting therefrom. - ir r!

We will look at the question from a magnetic
viewpoint in the concluding article.

(To be concluded)
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French Model Engineering Exhibition "Barnes Model Shipyard" By " MOT I LUS"
mODEL clubs in this country will be

interested to know that an outstand-
ingly successful exhibition was held

early in 1951 at Nancy, in France, organised
by the Lorraine Model Association. This
Association was formed as recently as 1947,
yet they were able to stage an exhibition
that attracted more than ten thousand visi-
tors during its run of one week, and which
was opened in the presence of the Mayor of
Nancy and many municipal representatives.

The model railway section of this exhibi-

tion included no less than four working lay-
outs. One of these, to which various
members had contributed, comprised a gauge
o railway with scenic effects, stations, etc.,
in the centre of which a gauge oo express
train circled, in lively contrast to its neigh-
bour, on its own independent layout. Another
model railway displayed there had been built
in 19to by the exhibitor's father, to a gauge
of 59mm. (This measurement includes the
rails and is equivalent to tin. gauge in Eng-
land.) This gauge is little used nowadays, so
the model drew much attention, especially as
a steam model locomotive was used part of
the time to draw a goods train round the
track.

A really beautiful exhibit on this occasion
was among items contributed by various
depots of the French National Railways.
Outstanding among these was a model of
a 141 T.C. locomotive built by apprentices at
the Depot d'Epernay and which took them
three years to construct (Fig. 1). It was
to a scale of 1/5th actual size, weighing
about t,800lb., and every detail had been
scrupulously reproduced. I am indebted to
M. J. Fournereau, of the French magazine,
Loco -Revue, for the picture of this excellent
model.

The " Barnes Model Shipyard "
I expect some readers will remember that

lust over two years ago I wrote about the
" Barnes Model Shipyard " at Wilmslow.
Cheshire. Recently I was pleased to hear
again from Mr. Barnes, who has continued
his good work in training his group of enthu-
siastic boys in ship modelling, and giving
them informal talks on real ships and how
they are built. So the model shipyard pro-
gresses towards more ambitious activities,
and I was pleased to see the accompanying

photograph of their latest triumph. This is
a model of a luxury cruising liner, m.s.
Patria, built to a freelance design (Fig. 2).
She is 5ft. Bin. long, with a single
three -bladed propeller of 24in. diameter. She
is powered by a 15 cc. diesel engine.

Mr. Barnes is now directing the building
of a model of an actual luxury liner, R.M.S.
Caronia, for which the Cunard White Star
Company were kind enough to lend draw-
ings. I look forward to hearing how this
model progresses, and to seeing photographs

Fig. r (left). - The
fully detailed model of
a 141 T.C. locomotive
built by apprentices at
the Depot d'Epernay
of the French National
Railways and displayed
at the Nancy Exhibi-
tion, 195t. (Photo. by
courtesy of " Loco -
Revue," Auray,

France.)

Fig. 2 (right).-Criti-
cal eyes examine
detail on the freelance
model luxury liner,
m.s. " Patria," built
at the " Barnes Model
Shipyard." Mr. Barnes
and two of his assistants
are seen here checking
up on the finished model.

taken during the building,
model is finished,

and when the

Models in Industry
The wide use of models in industry to -day

is evident when we visit large industrial
exhibitions, such as the bi-annual Engin-
eering, Marine and Welding Exhibition at
Olympia, where I spent several interesting
hours this year, along with numerous visitors
of various nationalities. The Exhibition was

Fig. 3.-A prafile view o

well attended, yet despite the huge size of
many of the spectacular exhibits, the layout
was such that there was plenty of room for
viewers to circulate. The majority of stands
were in the charge of technical staff, able to
deal with the varied questions and enquiries
raised by prospective buyers on these
occasions.

An even greater number of firms used
models this year to draw attention to their
products and services. Working models can
be valuable in attaining this end, especially in
demonstrating machinery or new ideas in
engineering apparatus. Being also a marine
exhibition, there were many beautiful ship
models of present-day vessels of all kinds.

A model of a new passenger -cargo liner,
the Vera Cruz (Fig. 3), was displayed on
the stand of Bassett-Lowke, Ltd., the North-
hampton modelmakers. The Vera Cruz is
being built by the Belgian shipbuilders,
Messrs. John Cockerill, of Hoboken, and
carries some interesting features in ship de-
sign. Trend of the design follows the very

modern lines of Continental builders, with
almost a clipper bow and a streamlined
swept -back bridge front, giving a yacht -like
appearance to the vessel. This is empha-
sised by the single mast, which has a radar
scanner fitted into the crows nest. This
new vessel, of 21,276 tons displacement, is
owned by Cia. Colonial De Navegacao, of
Lisbon. The model is to a scale of 1/75th
actual size (or 4/25in. to 'ft.), and was built
to the order of Messrs. John Cockerill.

a model of a new passenger -cargo liner, Vera Cruz," to a scale
of 1175th actual size.
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Submarine Escape
Apparatus

SIR,-Ha ving read with
interest Mr. J. Words -

worth's article on escape from
submarines in the October
issue Of PRACTICAL
MECHANICS, I feel that one or two points
should be made, first, in fairness to
the Admiralty, and secondly, in regard to
the feasibility of Mr. Wordsworth's sugges-
tions.

Their lordships were not too hidebound
to profit from the experience of Truculent's
survivors. All submarines are now supplied
with immersion suits, one-piece double -
skinned rubber suits which can be inflated
on the surface, thus keeping the survivor
afloat and providing an insulating layer of
air between his body and the water. The
suit covers the whole body except the facc
and hands-waterproof gloves are put on
when the man has finished the " surfacing
drill " in his Davis submarine escape appara-
tus breathing set.

The other main lesson learned was that
insufficient information was available to sub-
mariners on the subject of the time they can
safely allow before making their escape. This
depends on: (I) The number of men in the
compartment ; (2) its size ; (3) the time
submarine was dived before the accident ; (4)
whether the submarine had been snorting,
i.e., breathing through its air pipe while
dived ; (5) the number of oxygen candles
and CO, absorption cannisters available ;
and (6)-most important of all-whether
there are men without D.S.E.A. sets. The
danger to the latter is CO, poisoning, not
oxygen starvation. When the compartment
is flooded up to equalise the pressure, the
amount of CO, in a lung full of air increases
as the pressure rises. This fact must be
allowed for.

A simple table has been compiled from
all these factors, which gives the answer
very quickly.

I mentioned oxygen candles and CO,
absorption canisters, did Mr. Words-
worth? These are, in fact, fitted in all sub-
marines (in Truculent, too). The oxygen
candles which burn slowly, generating oxy-
gen, are more convenient for storing oxygen
than a cylinder. Oxygen cylinders are also
carried and can be used for this purpose,
but their primary purpose is to fill up the
breathing bag of a D.S.E.A. set before use,
to conserve the oxygen in the bottle attached
to the set.

Of Mr. Wordsworth's suggestions, I think
the breathing buoy is the only one which
could be applied to present-day submarines.
It is relatively small and light and free
from moving parts, watertight seatings, and
other such victims of salt -water attack. To
render it even more immune, I would suggest
that the buoy be held in by means of bolts
holding down the gratings at the centre, re-
lease being effected merely by withdrawing
the bolts via shafting from inside the sub-
marine ; this is the method employed for
releasing submarine indicator buoys. I would
also point out that an efficient water trap
at the top of the intake pipe is essential.

About the only disadvantage of the escape
lift is, unfortunately, a completely damning
one-top weight. The apparatus is

extremely bulky, and its weight plus that of
the hull fittings and the reinforcement which
would be required on that part of the hull
make the idea quite unacceptable to those
who work out stabilities. A submarine has
little enough stability as it is when half -
dived, half -surfaced, and a lump like that so
high above the centre of flotation would
certainly turn the craft over. The removal
of the gun might compensate for this, but
such a drastic lowering of the fighting effi-
ciency would not be acceptable either.

The existing equipment is far more
efficacious than Mr. Wordsworth would have
his readers believe. D.S.E.A. is simple, inde-
pendent of electric power, high-pressure air
and other such facilities which might quite
possibly be denied the escapers as a result
of damage ; one man can make an escape
unaided without difficulty, and the apparatus
works just as well if the submarine is on
its side. Provided that the submarine is not
at too great a depth, the chances of a com-
pletely successful escape are very high.-
Q. KINGSTON (Edinburgh).

Plastic Sheet
SIR,-With reference to the query in the

October issue on " Interior Decorat-
ing," by R. Home (Birmingham), I can
inform him that he can obtain plastic sheet
r/ 16in. thick at Is. per sq. ft. or fin. thick
at 2s. per sq. ft. from J. Perris, 197, Broad-
way, Burnt Oak, Edgware, Middlesex. It is
available in most shades and finishes, and
is officially flawed, but in many cases the
flaws are invisible to the layman and do not
affect wear or life.-W. R. SWIFT (Wood-
man sterne).

Fluid for a Hygrometer
SIR,-In the article in the October issue

describing an ingenious hygrometer it is
not made clear whether the paraffin to be
used is lamp and stove paraffin (kerosine) or
medical liquid paraffin. No doubt many
readers would like this elucidated.-C.
MARSHALL (Bromley).

The Author's Reply
SIR,-In reply to C. Marshall (Bromley),

the fluid, used in the original model
made by the author has household paraffin,
i.e., kerosine. Liquid paraffin could have
been used, but due to its higher viscosity it
might have been troublesome to introduce
free of air bubbles. The properties desirable
for the filling fluid area are: (a) not too high
a viscosity ; (b) it must nor be mixable with
water or it will dissolve the glue capsule ;
(c) it should hold only a trace of water dis-
solved in itself at room temperature; (d)
it should be cheap and, if possible, readily
obtainable ; (e) it should not solidify at a
low room temperature.-J. E. C. STRINGER
(North' Shields).

Light Indicator for Cycle Rear Lamp
SIR,-The accompanying sketches illustrate

a dodge which will help cyclists who
ride at night. One of the most irritating
features of a bicycle dynamo is that one
never knows whether the rear light functions

Drill
hole

Perspex
Peg V4'long

Section of /amp
(with bulb removed)

Perspex
peg heated till

plastic,then placed
in hole and squeezed

with pliers

Details of a light indicator for a cycle rear
lamp.

or not. To remove the danger I modified
my lamp as shown. Now a quick rearward
glance assures me if all is well, as the glow
through the plug is surprising.-C. I.
HALDING (Leyland).

Denture Repair with " Perspex " Cement
SIR,-It may interest other readers to know

of a little experiment I carried out re-
cently. In answer to a friend's urgent plea
I cemented his broken denture with " Pers-
pex " cement. To my astonishment the re-
sult was a complete success, the plate being
used the same day, much against my in-
structions. I should point out that the
cement is made by I.C.I., and that it sets
much quicker than trichlorethylene solution,
an obvious advantage in this case where
clamping was out of the question.-
H. BURTENSHAW (Milford).

A DELIGHTUL CHRISTMAS GIFT FOR
YOUR FRIENDS AND RELATIONS

At the present time, when many of the good things of life are either extravagantly
expensive or in short supply, the Christmas Gift Season presents many problems.

There is, however, a simple and effective solution-you can send your friends and
relations special subscriptions to PRACTICAL MECHANICS.

Christmas Gift Subscriptions are not only original, but give pleasure and act as a
reminder of your good wishes the whole year through.

An attractive Greetings Card will be sent in your name with the first
Gift Copy.

It is simple to arrange for we can send subscriptions to any address, at home or
abroad, at the annual rate of r4s. (Canada 13s.).

Just write to the Subscription Manager, PRACTICAL MECHANICS (Dept. G.2),
Tower House, Southampton Street, Strand, London, W.C.2,enclosing the addresses
of your friends, with remittance to cover, and we will do he rest.
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[ohnsons' Photographic Year Book
ESSRS. JOHNSONS, of Hendon, have

just issued their Photographic Year
Book for 1952. Although the contents of the
book are on much the same lines as previous
issues, it has been completely revised and
brought up to date and many chapters have
been re -written. The instructions for using
the now famous Exposure Calculator have
been simplified and should meet with general
approval. The price of this Year Book is
now 5s. 6d., including purchase tax, and
it can be obtained from photographic dealers
anywhere.

The " Marine Dixon "
ALTHOUGH the Dixon combined scrub-

bing, polishing and carpet shampoo-
ing machines have been in extensive use
for some time throughout industry, in hos-
pitals, municipal buildings and hotels (and,
incidentally, in the Royal Festival Hall), a
new model has been introduced to the range
called the " Marine Dixon."

The chief difference between the Indus-
trial Dixon and the Marine Dixon is that
the latter has a special protective finish that
resists sea -water corrosion.

The jobs that the Marine Dixon does
efficiently are : deck scrubbing, polishing
lounges, bars and public rooms, shampoo-
ing carpets in situ, and holystoning wooden
decks.

The holystoning adaptation consists

Sailors using a Marine Dixon machine on
the deck of R.M.S. " Queen Elizabeth."

of an aluminium back to which are clamped
three segments of holystone.

We understand that this machine is the
only one of its kind made in this country
and available in the sterling area.

Ships that are already using Marine
Dixons include: Cunard's R.M.S. Queen
Wary, R.M.S. Queen Elizabeth and the
aattleships H.M.S. Vanguard and H.M.S.
Duke of York.

A Review of the Latest
Appliances. Tools and

Accessories

Further particulars are obtainable from
R. G. Dixon & Co. Ltd Capitol Works,
Empire Way, Wembley, Middx.
Precima Major Drafting Machine
THE Precima Major is a new drafting

machine which embodies every essential
requirement of the modern drafting machine,
and its design ensures simplicity of opera-
tion and extreme accuracy. An outstanding

The " Picciaia Major" drafting machine in use on an antiquarian -size
board.

feature is a runner plate on which the arms
are supported by ball bearings. This relieves
the stress being placed on the main posts
and reduces wear to a minimum. In
addition, precision bearings ensure that the
machine is always true and dead centre, and
even after years of service
any slight play which de-
velops can readily be
corrected. The machine is
light in weight but strongly
constructed and all compon-
ents are of the highest
quality material. Bright
parts are heavily chromium
plated and all others are
crackle finished. The pro-
tractor head is easy to
operate and locates auto-
matically every 15 deg., and gives any
intermediate angle for a full 18o deg.
by lock. The Precima Major, arranged
for horizontal use, can be worked
on boards inclined up to 20 deg., and can
readily be fitted to existing D.E. or anti-
quarian -size drawing boards, which the
machine covers completely. The machine is

priced at £15 15s., and further particulars
can be obtained from W. G. Pinner and
Company, t York Road, Birmingham, 16.
The "Mason Master" Bit
SPECIALLY designed for boring cle.

straight holes in concrete, brick, marl
or tiles, the " Mason Master " drill bit has
tungsten carbide tip, and can be used wi
a breast -drill or portable electric drill.

is rapid in action, a
is silent and vibr
tionless. Glazed til
can be holed near
the edge without ri
of breakage. T1
makers are John is
Perkins and Smi
Ltd., Braunston, ne
Rugby.

Mason Plastic
Rynplugs
THESE plasti

plugs are hat
enough tobehamme
cd into a hole bon
i n brickwork,
other substanc
without smashing th
end. They at
pliable enough
expand readily in t
softest plaster wt

without enlarging the hole or pulling of
Plastic Rynplugs are split the enti
length thus giving greater grip ar
easy expansion. They can be c
with an ordinary penknife, and are impe
vious to corrosion, moisture and chemica
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A " Mason Master" drill bit, and a plastic Rynplug.

which makes them particularly suitable for
outdoor and laboratory use. Their insulat-
ing properties make them indispensable for
fixing electrical fittings, and for many other
jobs of a similar character. Plastic Rynplugs
are also marketed by John M. Perkins
and Smith Ltd., from the address given
above.

Books Reviewed
Modern Motor Boats and Yachts. By

Norman H. Loveless. Published by
Temple Press, Ltd. 88 pages. Price 8'6
net.

IN this book, which is uniform with the
Boys' " Power and Speed " Library

series, the author tells the fascinating story
of the little ships which ply round our coast ;
the motor cruisers and sailing yachts, the Light
Coastal Forces of the Royal Navy, and the
lifeboats of the R.N.L.I., manned by the
bravest of seafaring men. A vivid insight is
gained into their adventurous work. The
reader is also taken to inland racing waters,
where tiny outboard hydroplanes provide
plenty of thrills for pilots and spectators alike.

Other chapters are devoted to sailing
yachts from the famous Americas Cup
racers_ to humble eailine dinahies This

interesting and instructive book, which
beautifully illustrated, provides an enjoyab
introduction to little ships and the sea.

Club Report

is
le

Aylesbury and District Society of Model
Engineers
THE October meeting, held on the 17th at

Hampden Buildings, was devoted to a
showing of local films by H. East. The films
though of various vintage were still very inter-
esting, and the presentation left nothing to be
desired.

A cylinder casting, made in true " back
yard " style by Mr. C. Gill, aroused plenty of
interest among members, as did two loco
chassis brought over by our friends at -Luton.
-E. SMITH (Hon. Sec.) Mulberry Tree Cot-
tage, Devonshire Avenue, Arnercham. Bucks.
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' PRINCE CHARLES'
This perfect -to -scale locomotive is worthy
to take the centre place in any boy's railway
system. Gauge 0 ' with tender :

Clockwork Model £4 15. 11. Electric £5 13. 0.

YOU'LL BE GLAD YOU CHOSE ' THE REAL THING'
A Bassett-Lowke railway is as true to reality as
the world's greatest model engineers can make it.
Apart from the fun (and there's no end to that !)
you will want a railway you can take seriously-
can add to and extend, making it ever more com-
plete, more complex, more lifelike. So be sure
to begin right-with a Bassett-Lowke Set.

The PRINCE CHARLES' sets are in
the ever -popular Gauge 0 ' scale. Details
of the magnificent range of Bassett-Lowke
locomotives, coaches, goods wagons, signals,
stations and a host of other accessories
are contained in our 40 -page illustrated
Gauge ' O' Model Railway Catalogue,' Ref. :

G0112. Price I1-. Send for a copy to -day.

THE BEST START -OFF: BASSETT"LOWKE 'PRINCE CHARLES' SET

0.7j4#4.

PASSENGER SET (Clockwork). Locomotive, tender and

two bogie coaches in B.R. blue or green, with oval

all -metal track, 48in. x 78in. Track is made up of twelve
131in. curved rails and six 101in. straight.

Price £9 15s. Od.

GOODS SET (Clockwork). Locomotive and tender in B.R.
blue or green, with two open goods vans, covered
van and brake van. Track as in Clockwork Passenger Set.

Price £7 17s. 6d.

PASSENGER SET (Electric). Loco., tender and two coaches
as clockwork set with scale Permanent Way track,
72in. x I26in. Track made up of twelve I8in. curved rails,
five I8in. straight and one I8in. terminal rail. A set with
all the advantages of positive speed and direction control.

Price £22 Its. 6d.

GOODS SET (Electric). Locomotive and tender in B.R.
blue or green, with two open goods vans, covered van
and brake van. Track as Electric Passenger Set, with the
same control features as the passenger set.

Price £20 Its. 6d.
(Instruction booklet free with each set. Prices include purchase tax.)

FREE on request-beautifully illustrated brochure of ' Prince Charles' train sets and accessories

IF YOU W REAL 'LIVE' STEAM LOCOMOTIVE

The Famous ' ENTERPRISE' Sets. Passenger Set composed of the
' Enterprise ' Steam Locomotive, two coaches and oval metal track,
48in. x 78in., £15 10s. Od. With goods vehicles instead of coaches,
£13 7s. 6d. (With scale Permanent Way Track, 15s. Od. extra.).

We invite you to visit our Showrooms to see our really marvellous display
of scale models, clockwork, electric and steam. You will not be pressed to buy.
Note the addresses. London, 112, High Holborn : Manchester, 28, Corporation

Street. Or, if you cannot call, please write to :

BASSETT-LOWKE LTD Head Office and Works

NORTHAMPTON
LONDON : 112 HIGH HOLBORN W.C.I. MANCHESTER : 28 CORPORATION Street, 4.
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HIGHSTONE 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?
10,6. post 6(1. De
Luxe Receiver
in polished oak
cabinet, 18/6,
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., 15!-,
231-, and super -sensitive, 301-a pair, post 8d.
New Headphones, 10/- a pair. Balanced
armature type (very sensitive). 12/6 a pair.
Both post 8d. New Single Eandeees,
3/6. Bal. armature type. 4/6: ex-R.A.F.
earpiece, 2/, post 4d. Headphones, in
good order, 5/6 (better quality. 7i6). all
post 8d. headphones .with moving coil
mike. Similar phones with throat
mikes, 12i6. post Rd. Headphone Cords,
1/3 a pair, post 3d. Replacement Bands,
1'3. post 4.1. Wire Blinds, 641.
(All Headphones listed are suitable for
use o ill] our Crystal Sets.)

Itt11 Transformers.
These guaranteed
transformers work
from any A.C.
Mains, giving 3, 5,
or 0 volts output at
I amp., operate bulb,
buzzer or bell. Will

supply light in bedroom or larder. etc.
PRICE. 6,9, post 8d. BELLS for use with
either the above or batteries, 8/8, post 6d.
" ille Ben " Chimes. Housed in Cream
Plastic Case. Easily connected to give
Two -Note Chime from Front Door, and
Single Note from Rear. Operates from 6-9
volt Batteries or Transformer (shown
above). 19/3,. post 10d.
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. 201-,
post 1/8. Useful wooden box with partitions
to hold amplifier, 2/- extra. Ditto, less
valves, 10/-. One -valve amplifier, complete
with valve, 1016. post V-.
Hand Microphones, with switch in handle
and lead, 4'-. Similar instrument, moving
coil. 78, post 611.
Sparking Plug Neon Testers with vest-
pocket clip. 3/3, and with gauge, 3/6. post 3d.
S.B.C. Neon Indicator Lamps, for use on
mains, showing " live " side of switches,
etc., 376, post 4d.

Soldering
nIroewns.

Our
new

iron is
fitted with

Curved Pencil Bit. 200/250 v. 50 watts. 10/-,
post 6d. Standard Iron with adjustable
bit, 200,250 v., 60 watts, 11'-. post 6d. Ilea, y
Ditty Iron, 150 watts, 14,-, post 8.1. All parts
replaceable and fully guaranteed. Small
Soldering Irons, for use on gas, 1/4, post
4d. Resin -cored solder for easy soldering
6d. packets, or Ilb. reels, 6'-. postage extra,
Microphones. -Just the thing for im-
promptu concerts, room -to -room communi-
cation, etc. Bakelite table model. 819:
Suspension type. 816. Peet 6d. Mike
Buttons (carbon), 2/, Moving Coll, 4/13;
Transformers. 5/, All cast 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!-, carr. 316. Also 12 v.
input; Output 6 v., 5 -amp..: 150 v.,10 mA.,;
and 303 v.. 20/240 mA.. 22.6. carriage
Morse Keys. -Standard -size keys wired to
work Buzzer or Lamp, 3,/-, post Ekl. Slightly
smaller keys, 2/6, post 4d. nuzzEns,
3/3, or heavy duty, 4/6, post 5e1.
Teri tt i ll als, brass. 2BA, mounted on strip,
61.1. pair. .0005 Airspaced Variable Con-
densers, 2i6. post 4d. .00003 twin gang with
trimmers, 2,6, post 4d. 24 -volt, 15 mim,.
M.E.S. Bulbs for model railways, etc.,
11- each, 10!- doz., post 44. Wander Plugs,
Brass, 1/6 doz., post 4d. Fuses. -1 amp..
Slim, packet of 10, 2/6, post 3d. Also 150 mA.
and 250 mA.. same price. Hydrometers,
Standard Type, 6!-. post 13.1.
Bargain Parcels of really useful equip-
ment, containing Switches, Meters, Con-
densers. Resistances. Phones. etc.. 10'-,
or double assortment. 17/6: treble. 25/-.
All carriage paid. This country only.
Field Intercommunication Sets, complete
with ringing hand generator, bell, signal
lamp. morse key, relay, in strong metal
case with circuit diagram, 25/- each, carr.
2/6: 47,6 pair, earl% 3/6. Ex-G.P.O. Tele-
phone Twin Bells, with box. 5f-, post 9d.
Telephone hand generator, with handle, 7/6.
post 1'6: Bell. 3/6. post 6d.
Meter,. 10 v., Zan. Reetifiet (A.C.), in
wooden carrying case, 14,8; 15 v., 21in
atm., 9.8: 150 v.. 2in., MfC., 10!-; 3.500 v.
aim., me.. 20'-: 6,003 v., 31in.. m/c.. 57,6
15/603 v., 2.10- m'e., double reading, 8)-
3.5 amp., 2111.. T.e., 5!-; 4 amp., 211n.. T.C.
in case with switch, 7/6. Units containing
2 500 mleroatnp movements. 5'-, post 8d.
All meters post extra.
Money refunded if not completely satisfied.

HIGHSTONE UTILITIES
53, New Wanstead, London, E.11.

Letters only.
Now Illustrated List sent on request with

lid. stamp and S.A.E.
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SELECTED MISCELLANEOUS ITEMS
EX -GOVT. PRISMATIC BINOCULARS
Best British makes, including Kershaw, Ross, etc.
6 x 30. Eye -piece focusing. Complete with Web
Case. Guaranteed condition.

Post 21- extra. 17-15-0

U.S. Govt.
STAR IDENTIFIERS

Consists of Star Base and seven Templates. Can
be used to spot or identify stars. Complete with
instructions and leatherette AI6
wallet. Postage 9d. extra. "Ft

PRISMATIC ELBOW
TELESCOPES

Power 7 x. Weight 6 lb. Image erect. Definition
is crisp and free from distortion.

Post free. 27/6

REFLECTOR SIGHTS
Beautifully constructed instrument consistin.; of lamp -house with
dimmer -switch attachment and condenser
of 3 lenses in housing. Readily adapted
as film -strip viewer, etc.

(including postage). 15/ -

PRISMATIC
OPTICAL UNITS

No magnification but can be
adapted for use as prismatic
monocular, rifle -sight, etc.
Weight only 14 ozs. 10/6(including postage).

SATISFACTION GUARANTEED OR FULL REFUND

CHARLES FRANK Phone :
BELL Si)))

Instrument Makers and Dealers since 1907.
0-73, SALTMARKET GLASGOW, C.I

LATHES
ARE SOUND

IN THE HEAD

Fleece send stamp for
cletaiL of

MODEL S
S.C. 3" & 3-"

LATHES &
Countershafts

Flat, round
or Vee belts

We will also send you full
particulars of

DREADNOUGHT LATHES
Dept. P.M.,
The Portass Lathe & Machine Tool Co.,
Buttermere Rd. Tel.: 51353. Sheffield 8.

MODERN CETSTAL SETS
Specialists in crystal kits. Experi-
menter's kit. 15/13, or with RADAR
TYPE Silicon detector. 17,2.. Modern
Listener's kit, 171-. All kits include
pair HIGHLY SENSITIVE HEAD-
PHONES, simple instructions, and are
post free. Excellent results. Ready-
made sets available.

Stamp with enquiries please.
TECH. ENTERPRISES, .

3, Tennyson Road, London, S.W.19.

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 it you
become a Handicralts Instructor.
Let us send you details of the easiest
and quickest way to get the necessary
qualification.

We definitely Guarantee
"NO PASS -NO FEE"
Il 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 144 -page Handbook -
FREE and without obligation. Mark
your letter " Handicrafts Instructor."

British Institute of Eogioeeriog Technology
591, Shakespeare House,

BIET17/19, Stratford PL. London, W.I

IMPETUS Precision PLANERS
Circular safety type cut ter -head High
quality tempered steel knives. Tables
mounted on machined inclined ways.
Ground table-sut faces. Fences
adJustable to 45 deg.

4 in. MODEL, E90.0
Motorised. 217.10.0. 6 in. MODEL
227.10.0. Motorised 244.0.0. Send fur
Catalogues of other ' Impetus' Products.
JOHN P. M. S. STEEL Dept. 80,

BINOLEV, IORKS.
Phone : BINGLEY 3551 (4 lines)

THE INSTITUTE OF EXECUTIVE ENGINEERS AND OFFICERS.
hA EMBERSHIP IS OPEN TO THOSE HOLDING, OR EXPERIENCED IN
';'6i APPROPRIATE ADMINISTRATIVE EXECUTIVE. PROFESSIONAL

and or TECHNICAL APPOINTMENTS or POSTS.
DARTICULARS 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)

POSITION HELD INDUSTRY or SERVICE DATE

GALPIN'S
ELECTRICAL STORES

408, HIGH STREET, LEWISHAM,
LONDON, S.E.13.

Tel.: Lee Green 0309. Near Lewisham
Hospital, Terms: Cash With Order. No
C.O.D. All goods sent on 7 days' approval -
against cash. Early closing day Thursday.

MAINS TRANSFORMER. (New.) In-
put 2001250 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., 651- each, carriage 3)6. Ditto,
450-0-450 volts 250 mlamps., 6.3 volts
8 amps. twice, 4 volts 4 amps., 5 volts
4 amps., 651- each, carriage 316. Another,
input as above. Output 500-0-500 volts
250 mlamps., 6.3 volts 8 amps. twice, 6.3
volts 4 amps., 4 volts 4 amps , 5 volts
4 amps., 701-, carriage 3'6. Another, wound
to (electronic) specifications, 350-0-35C
volts 250 mlamps., 4 volts 8 amps., 4 volts
4 amps., 6.3 volts 8 amps., 0-2-6.3 volts
2 amps., 6316 each carriage paid. Another,
input as above. Output 500-350.0-350-500
volts 250 mlamps., 6.3 volts 6 amps.,
0-2-6.3 volts 2 amps , 0-4-5 volts 4 amps.
twice, 6716 each, carriage 316.
PAYMENT II- SLOT METERS. 200-25C
volts A.C., 50 cycles, I phase, set at 3d. per
unit, 601- each, carriage 51-. Ditto for D.C,
mains, 451- each, carriage 51- (all 20 amp.
load). 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.. 3916 each, post 116. Another
350-0-350 volts 180 mlamps., 6.3 suits
8 amps., 0-4-5 volts 4 amps., 39/6 each,
post 16. Another, 500-0-500 volts
150 mla., 4 volts 4 amps. C.T., 6.3 volts
4 amps. C.T., 5 volts 3 amps., 4216 each,
post 06. Another, 425-0-425 volts 160
mlamps., 6.3 volts 4 amps. C.T. twice.
5 volts 3 amps., 4216 each, post 116,

DOUBLE -WOUND VOLTAGE
CHANGER TRANSFORMERS. 3,000
watt, 110 to 240 volts or vice versa, weight
100 lb., 110'101- each, carriage 101-. EX -
RADAR MAINS TRANSFORMERS.
230 volts input, 50 cycles. I phase.
Output 4.500-5,500 volts approx., 30
mlamps., 6.3 volts 2 amps., 4 volts 11

amps., 2 volts 2 amps., these transformers
ore new, immersed in oil. Can be taken
out of the oil and used as television
transformers, giving an output of IC

mlamps. ; overall size of transformers,
separately 51 x 41 x 4 in. and 3 x 3 x 2) in.,
price £31101 -each carriage paid. ROTARY
CONVERTORS. 24-29 volts D.C. input,
1.200 volts 70 mlamps. D.C. output, 101 -
each, post free. AUTO -WOUND
VOLTAGE CHANGER TRANS-
FORMERS. Tapped 0-110-200-230 volts
350 warts, 4316 each, post 116. As above,
but 500 watts. 6216 each, carriage 316. As
above, 200 watts, 351- each, post 116.

1,600 watts, tapped 0-110-150-190-230 volts.
15151- each, carriage 51-. TYPE 101 R.F.
UNITS (new). Containing six valves,
including grounded grid triode F.H.P.,
24 volt universal motor, numerous resist.
ances and condensers, etc., 35!- each,
carriage 315. MAINS TRANSFORM.
ERS (new). Suitable for spot welding.
Input 200-250 volts in steps of 10 volts.
Output suitably tapped for a combination
of either 2-4-6-8-10 or 12 volts at 50-70
amps., 8716 each, carriage 716. EX -NAVAL
ROTARY CONVERTORS. 110 volts
D.C. input. Output 230 volts A.C.,
50 cycles, 1 phase, 240 watts, capable of
50 per cent. overload, weight 100 lb., price
1101101. each, carriage forward. ELEC-
TRIC LIGHT QUARTERLY TYPE
CHECK METERS. All for 200-250 volts
A.C., 50 cycles, I phase, 5 amp. load, 1716
each, post 116; 10 amp., 211- each. post
116; 20 amp. load. 25)- each, post 116.
MAINS TRANSFORMERS (new). 200-
250 volts input, in steps of 10 volts.
Output 0, 6, 12, 24 volts 6 amps., 3716 each,
post 116. Another as above, but 10,12
amps., 4816 each, post 116. Another as
above, but 25-30 amps., 701- each, carriage
116. Another, input as above, output 0.3,
18, 30, 36 volts 6 amps., 4216 each, post 116.
PREPAYMENT II- SLOT METERS,
by well-known makers. 2001250 volt A.C.,
50 cycles I phase, 20 amp. load. Set rating
or 8d. or 9d per unit, bakelite case, 37f6
each (for shop clients only). EX-R.A.F.
ROTARY CONVERTORS, 24 volts
D.C., input 50 volts, 50 cycles, I phase at
450 watrs output, complete with step-up
transformer 50 to 230 volts, 01101- each,
carriage I01-. EX-U.S.A. W.D. RO-
TARY TRANSFORMERS, 12 volts D.C.
input, 500 volts, 50 mla. 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.
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X-acto
Burlington
Hobby Chest
comprises the three
X-acto knives with a
complete selection of
interchangeable scal-
p e I -sh a rp blades,
gouges and routers, a
block plane, balsa strip-
per, steel rule and sanding
block.

Complete with sm.
instructions.

X -ac tosingle 
Knives from 3/- 

X-acto blades are avail-
able separately in packets.

5 short blades straight 2/6d ; 5 short
blades curved 3/9d ; and 2 long blades 21-,

X-acto Tool Kits from 23!-

ii
Buffington HOBBY CHEST
                      111  0  0

This magnificent moulded cabinet contains the finest kit
of hobby knives and tools it is possible to buy. Made

in England by craftsmen, for craftsmen, it brings to
the art of cutting the precision that is the aim of

every model maker and craftworker.
See it at your dealers. Try the wonderful
balance of the X-acto interchangeable blade
knives. Study the scope of the 25 X-acto blades
and cutting tools, each one designed to suit a

specific cutting need, and all made of the finest
surgical steel. The simplicity and accuracy of the balsa

stripper will surprise you, in fact once you've handled the
new Burlington kit you'll agree that X-acto Hobby Knives and
Tools certainly bring more skill to your fingertips !

Write for illustrated folder to
TRIX LTD. (Dept. A), 11, OLD BURLINGTON ST., LONDON, W.1

MAGNETIC RECORDING EQUIPMENT
We carry Extensive stocks of parts used for recording, some of which are shown here

and offer clients an advisory service on their problems with this Equipment.

BSR INDUCTION MOTORS
TYPE FP 10. 4 -pole, 1,400 r.p.m., weight
12 lbs. Torque, Sin. oz., minimum stray
magnetic field. 38/- each
TYPE SR 2. A medium power motor
suitable for take-up spool drive where fast
forward facilities are not required.

25/. each.
TYPE SR I. A motor of the same power
as the renowned FPIO, suitable for feed
spool operation, giving fast rewind.
Suitable also for take-up spool when fast
forward facilities are required. Due to
its higher stray magnetic field, this motor
is not recommended for capstan drive.

32/- each.
All the above motors are suitable for A.C.
mains.

'TAMSA' MAGNETIC
RECORDING HEADS
These recording/playback heads give out-
standing performance and first-class
frequency response when used with good
quality recording tape, e.g. Durex. In
addition to being a neat and attractive
assembly they permit TWIN TRACK
RECORDING, so effecting a considerable
savingi n tape cost. The gap of the Record/
Playback head is set to finer limits than
normal, and it is through this that extended
high frequency response is attained.
A unique method of mounting allows
perfect alignment of the face of the head
to the tape, thus, ensuring a high transfer
efficiency.
Being HIGH IMPEDANCE, no trans-
formers are required to couple these heads
to the amplifiers, and one source of hum
pick-up is therefore completely eliminated.

Record, Playback Head
12/19/6

Erase Head £2 19 6

TAMSA OSCILLATOR COILS
Designed for use in a single valve circuit,
using a 6V6 valve, this coil unit will
produce sufficient output to erase high
coercivity tapes. The output is of good
wave form, leaving the tape perfectly
silent. Complete with circuit diagram and
fixed tuning condensers.
Please note that this coil is only suitable
for use with TAMSA high impedance
heads. 10/6 each

Durex Magnetic
Recording Tape
TYPE MC I-111. Medium coercivity
tape ,ensuring extended frequency response
high sensitivity and ease of erase.
Low noise level, 1,200ft. reel. 35/-
EMITAPE, Type 65, 1,200ft. reel. 35/-
EMITAPE, Type 60, 1,000ft. reel. 35/-
G.E.C. Type A, 1,200ft. reel. 30/-
EMITAPE, 600ft. reel. 15/ -
PHILLIPS, 1,2001t. reel. 40/ -

HIGH FIDELITY
MICROPHONES

ACOS MIC 22-2 incorporates Filtered!
insert complete with desk stand £.6/6 0

BOOKS on
MAGNETIC

RECORDING
' MAGNETIC RECORDING.' 25f

by BEGUN
Hire purchase facilities available

SUCCESS?
The demand for qualified technicians to fill well -paid
industrial posts grows daily. An E.M.I. course of training
is your quickest way to a key position. Our Home Study
courses cover all the subjects listed below. As part of the
great E.M.I. Group (H.M.V., Marconiphone, etc.), we have
first-hand knowledge of the technical training required
in modern industry. No other college can offer you such
a practical background of industrial experience.

-- POST THIS COUPON NOW

t."'l W.4.
I 43 GROARK ROAD, CHISWICK, LONDON,OCHURE

EM.I. INSTITUTES. Postal Division, Dep

VE P
Please send, without obligation, your FREE B

I have marked the subjects which interest me.

El Mechanical Eng. 0 Electrical Eng. 0 Draughtsmanship 0 Radio
Aeronau-

Teievision 0 Production Eng. 0 Automobile Eng. 0
t ical Eng. ID General Cert. of Education (Matric) E, Civil Service I

Also Courses for A.M.I.Mech.E., A.M.I.C.E., A.M.Brit.I.R.E.,

A.F.R.Ae.S, CITY and GUILDS EXAMS in Mech. Eng., Elect. Eng.,

Telecommunications, etc
Other Subjects

NAME (Capitals)

ADDRESS(Capitals) ........................................................................

M OS MAIL ORDER SUPPLY COMPANY The Radio Centre,
(Dept. PM12), 33, Tottenham Court Road, London, W.1.

INSTITUTES-The College backed by an Industry

'.39a
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INDISPENSABLE

RAWLPLUG PRODUCTS 1/AN DY /N THE
m THE WORHOMEKSHOP

The indispensable ad-
hesive for instant use on
crockery, glass, wood,
metal, celluloid and the

thousand and one things handled by the hobbies
enthusiast. Instant drying, insulating, water-
proof and heatproof. Durofix is grand for repairs
to electrical, sports and leather goods.

UNDILUTED ANIMAL
GLUE OF INCOMPAR-
ABLE STRENGTH

Ready for instant use or the many purposes for which
an extra strong glue is needed. Wood, cloth, fabric
telt, leather and any greaseless surface can be stuck
with Durogluc.

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 prceuct of its kind on the
market.

ELASTIC SEALING
COMPOUND

Forms permanently elastic waterproof joints with great
adhesive qualities to any dry surface. Resists vibration
or shock and will not break away with expansion or
contraction. Non -crumbling, non -staining, does not
exude oil. Can be painted in a few hours. Ideal for
boat -builders.

638911

MAKES SOLDERING
CERTAIN F.ND 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, Hatchet or
Pencil bit. Voltages 100:1 I0, 200, 220, 230 ! 250.
Universal AC DC.

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 wireless or electrical connections.

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.

RAWLPLUG FIXING DEVICES & TOOLS
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 plaster or brick to stone or slate, with a size for every screw from
No. 3 up to a" 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 RawIclips for instant fixing of conduits and cables to girders -a
device in fact for every need.
Rawlplug fixing devices and products can be obtained from Ironmongers,
Hardware Dealers, Stores or Model Makers Suppliers.

DUKE & CO.
CLOCKWORK MEATIANISM.-Just
in, 8/6 each. Beautifully made in solid
brass, small but each piece is engineer-
ing perfection. TYPE R.O.F. (B) 4551.
We shall give you more information
later, as we understand these make
first-class clocks. exposure timers.
regulators, etc. Just the job for the
Amateur Mechanic with ideas.
RADIO CONTROL UNIT. -12,6.
Incl. 3itn. tweeter speaker, 25 resist.
Incl. wirewound. I.F. Trans ; Various
Conds. : instrument fuses ; 8 internat.
()Mats ceramic : 3 acorns ceramic.
7 v controls. Relay, 2 co -ax. con-
nectors. all usual parts, etc. Clean
chassis and cabinet, pleasing appear-
ance. Ideal amplifier or receiver, etc.
Post 2, extra.
MOTORS. -150-250 volts and 100-110
volts. 3.000 r.p.m. Approx. I/16 h.p.
Made by Croydon Mfcting. Co. Silent
running, fan cooled. Stamped D.C.
on test A.C. gives 2,500 r.p.m. Shaft
lin. x 5/161n. Dimes. outside, tin, x 41n.
Ideal for sewing machines, hobbies, etc.
39'6.NICKEL CHROME WIRE. -50 yd.
spools of .014 wire for only 46. or 25 yds.
of .032 same price. These prices -are a
fraction of today's prices (if you can
buy it 0.
INSTRUMENT STORAGE. CASES-
tIn. laminated plywood, with heavy
quality steel hinges and locking device.
in new condition, two sizes: large,
gin. x gin. x 7lin., 3/6 ; small, 711n. x
el in. x gin., 2/6.
LATEST MIDGET RADIO. -In
plastic cabinet, walnut or ivory, 4
valve T.R.F. Universal or A.C. for
only £5 12s. 6d. Assembled. 35'- extra.
New and improved circuits. An
amateur can build this set with prac-
tically no knowledge. The ONLY
set avalable at this price. Post and
packing. 26.
REV. COUNTEILS.--2.6. 3 bank 0-999.
Totally -enclosed type, 0-9.999, 3r9.
AERIALS.-230It. on winch, 2'9.
12ft. in three sections, Oft. each. Tubular
copper -plated steel. '71- only. Carr.
2,- extra. Also Bases for 12ft. aerials,
tough rubber, sprung mounted. 143.
Poet 10d.
Send for Valve List. Valves from 26
to clear.
Money back guarantee. Cash with
order. please, or C.O.D. Stamps ONLY
for. Lists.
Mall Orders : 621. Romford Roark

Manor Park, London. E.12.
C;RA. 6677.

Personal shoppers : 219. Ilford Lane,
Ilford. Essex. ILF. 02e6.

74:01 Aid'
CYCLE DYNAMO SETS

From all good cycle shops.
PRICES. SETS 30,- to 75 -

7he finest 119b1 n9 ivinfintent made

JOSEPH LUCAS (CYCLE ACCESSORIES, LTD S((FUNINGi-lAbl

4.5

INTERESTED IN FISHING?
Then send for one of our tapered whip

aerials and make yourself a One rod worth
pounds. Consists of three tubular steel.
copper plated sections 9ft. long which
screw into each other and are well finished,
7/6, carriage 1--,

SOME OF OUR OTHER BARGAINS
SHOWCASIS.-Hardwood with plate glass
opening front, aft. 3in. a 2ft. 3in. x
Ideal for shops, factories, etc., 45-, cge. 10f-.
THERMOSTAT SWITCH. -Bimetal type
in sealed glass tube, attn. x tin. 30 deg.
Cent. Ideal for Aquariums. Wax and Oil
Baths, Gluepots, etc. Will control 1 amp.
at 240 v., Si- each.
THERMOSTAT. Satchwell 12 -in. stem.
0;250 v. A.C.AD.C.. 15 amp, 10 to 90 deg.Cent., 35/-.
CUTTER HEADS.-" Recording " high
impedance. Amazing bargain at 55:- each,post 1',
CUTTERS STYLI!. 6'- per doz., large
quantity available at special rates.
AIRCRAFT CLOCKS with splendid day
jewelled movement, flange type, made to
stringent Govt. specification. Brand new
guaranteed. Ideal for car, study, bedroom.
etc., will withstand vibration and shocks.
Special otter, 65/- each, post free.
ACCUMULATOR CHARGERS in black
crackle case with fuses and meter, 6 anti
12 volts at 4 amps. Bargain Price. £4.4911.
Pkg. and carr.. 5:-.
TWIN' FLEX in black braided covering.
approx. 1:3 -yd. coils, 71, post 1,'-.
SLOW-MOTION DIALS. flin. Scaled
0-100. reduction 200 to 1 or direct, ideal for
wavemeters, signal generators, etc. Ourprice, while they last, 5/6 each, post
POWER PACKS. Input 110-230 volt A.C.
Output 250 volt, 80 m'amps. 6.3 volt I amp,
6.3 volt .5 amp. Complete with 524G valve,
in steel case. Only a few left at the amazing
Price, 50/-. carriage and packirg, 2.6.
PRE -AMPLIFIERS for TV.. Including
EF50 valve. 15/- each, post L6.
AUTO TRANSFORMER, 230 115 volts500 watts 50 cycles, fully shrouded, new.
Made by Met. Vic. 241.0- each.
RECTIFIERS SELENIUM 1 cave 12 volt
200 mA., 2/6 each ; 444 volt 90 mA. 101  Etch :
Voltage Doubler, 168 volt 40 mA. 9'- each ;
Bridge type 24 volt 75 mA. 4'6 each
volt 2.5 amp, 301- each ; 48 volt 75 mA.
7/6 each ; 98 volt 150 mA, 10, (wit :. 96
volt ('00 mA. 35/- each ; 96 volt 2.5 amp
70'- each.
WESTINGHOUSE BRIDGE TYPE. -
12 volt 1 amp, 12/6 ; 6 volt 1 amp, 10,6 ;

24 volt 500 mA, 10/6 : Cost 1'-.

WILCO ELECTRONICS
204. LOWER ADDIS('OMBI: 160.91)

CROYDON
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EVIDENCE that the growing demand
amongst N.C.U. membership for a
more realistic programme, one in

keeping with the changing times, was pro-
vided at the meeting of the General Council of
the N.C.U. when, within a couple of minutes,
and without discussion of any sort, it rejected
the Legal and Parliamentary Sub -Committee's
Report on Massed Start Racing, and the
proposal for N.C.U. promoted road races.
The result was comparable to the General
Election. The gap was narrowed, for the
voting disclosed 34 in favour of the proposals
and 39 against. Thus we have concrete
evidence that the N.C.U. is divided against
itself.

It was the Birmingham Section which
proposed that the rule of racing, which
prescribed that road courses must be closed
to all other vehicular traffic, be deleted.

A letter was read from the Ministry of Trans-
port (is it necessary to inform readers that a
copy was sent to Road Time Trials Council ?)
couched in the usual Ministerial terms-
" massed start racing is liable to be prejudicial
to the safe and free movement of traffic.
The Government would, therefore, view
with concern . . ." ; it is unnecessary for us
to complete the sentence of a letter which
had obviously been inspired for the purpose
in hand, namely, the rejection of the propo-
sition.

Some of the provincial delegates did not
hesitate to express their contempt and
disapproval of the attitude of the London
delegates. They were there as a solid phalanx
to defeat the proposition, which was sup-
ported by Manchester, Birmingham, New-
castle, Scotland, and Southampton. It would
veritably appear that London controls the
provinces, and does not intend to listen to
anything, or to any proposition which London
alone decides is bad for the sport.

At the N.C.U. London Centre Meeting
the Legal and Parliamentary Sub -Com-
mittee's Report was defeated by an even
narrower margin -113 for, and 110 against.
Here again there was no discussion, and
Councillors were not given instructions as
to voting.

But, of course, it is apparent that massed
start racing must eventually be accepted.
The proposition will be raised again and it is
likely by that time that the few " don't
knows," representing the floating population
in cycling, will force the N.C.U. hierarchy at
the democratic pistol point to obey the wishes
of the majority, and not to rule by a sort of
divine right. We must remember, too, that a
different Government is in power, with a dif-
ferent Minister of Transport, Lord Leathers;
he may have views which differ from those
of his somewhat inexperienced predecessor,
who listened rather too much to promptings
from outside. But for our services in con-
nection with the B.L.R.C., massed start
racing might have been banned by now.

There was a similar threat in the early days
of cycle racing but no Government has been
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Comments of the Month
N.C.U. REJECTS ROAD RACING PROPOSALS

VOTING -34 FOR, 39 AGAINST

By F. J. C.
so unwise as to ban it. Those now most
vociferous in their opposition to racing on
the highway were those who in the early days
disregarded Government warnings.

What is the value of a Legal and Parlia-
mentary Committee if its findings and advice
are to be ignored ? It is wasting its time.
PEDESTRIAN CROSSINGS

OCTOBER 31st saw the introduction of
the new regulations governing the use

and marking of pedestrian crossings. From
that date all previous regulations relating
to pedestrian crossings have been revoked.

Pedestrians have priority over vehicular
traffic only at crossings which are not con-
trolled by traffic lights or police. The
marking of crossings not controlled by traffic
lights is a pattern of alternate black and
white (" zebra ") stripes in addition to the
studs and beacons. Pedestrians no longer
have precedence at controlled crossings
(i.e., where there are traffic lights or police
control).

The number of uncontrolled crossings has
been greatly reduced in accordance with the
recommendation of the Committee on Road
Safety that crossings which were unnecessary
or badly placed should be removed. Local
authorities were asked to remove about
two-thirds of the existing uncontrolled
crossings. Many local authorities have sug-
gested that more than a third should be
retained, and in a number of instances this
has been agreed to. The actual reduction is
expected to amount to a little over 6o per
cent.

The idea behind both the new and simpler
regulations and the reduction in the number
of crossings is to inspire all road users with
a respect for and confidence in the whole
crossing system which up to the present have
too often been lacking.

An important feature of the new regulations
is a provision under which local authorities
may impose a prohibition (subject to exemp-
tion for loading and unloading, etc.) on the
waiting of vehicles within 45ft. of pedestrian
crossings on the approach side. Vehicles
waiting within these limits might prevent
pedestrians from seeing approaching traffic
and drivers from seeing pedestrians on the
crossing. It will not be practicable to
impose this restriction in every case, but it is
hoped that it will be introduced as widely
as possible. The extent of this prohibition
of waiting will be indicated by two yellow
half -circles at the edge of the footway or
carriageway.

RECORD CYCLE PRODUCTION
RECORD output of bicycles was reached

in July, 1951, when a total of
372,000 machines was made. Exports were
also at their highest monthly level, with
260,000 for overseas trade.

Previously, the greatest monthly output

was

attained was in May of this year, the figure
then totalling 367,000. Pre-war, the average
monthly output (in 1935) was 166,000, with
31,000 exported.

The latest figures of motor -cycle output,
for August, 1951, show that 10,950 machines
were produced, with those for export number-
ing 5,910. These figures compare with
output of 13,300 in July of this year, and
11,190 in August, 1950. Average monthly
output in 1950 was 14,270 and in 1935
was 5,390.

TRACK ACCIDENTS
THE number of accidents on the track

is increasing, and it is suggested that
the N.C.U. should form yet another committee
to investigate the causes and, if necessary,
to amend the rules, or more efficiently to
enforee existing rules.

A contemporary rightly comments that
cases of disqualification for breach of rules
are rare, and with them we wonder why
nothing has been done about dangerous
riding on the track. We thought, however,
from recent criticisms of massed start racing
on the road, that track racing on closed circuits
was safe, because the N.C.U. will have
nothing to do with races which do not take
place on closed circuits. Are British leaguers
asked to forsake the imaginary dangers of
racing on the roads for the proved dangers
of riding on the track ?

1...eray .c well..

...bir ric.fht
Surrey.

In the churchyard of this little country church
lie the remains of H. M. Stanley, the great ex-
plorer, who searched and eventually found David
Livingstone at Ujiji in Central Africa. His
grave is marked by a great slab of Dartmoor

granite.
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Type
Notes on the Upkeep and Repair of Your Cycle Tyres

THAT cycling is the cheapest form of
transport is undoubtedly true to -day in
spite of the fact that most accessories

have been affected by the world-wide increase
in prices. Rub5er is one of the raw materials
which is short and cycle tyres cost more than
twice what they did ten years ago, and it
behoves the cyclist to give more attention
to this part of his machine. A regular check-
up and a certain amount of care can avoid
the risk of a puncture and lengthen the life
of the tyre.

Simple Precautions
One of the easiest ways to avoid rapid

deterioration of tyres, inner tubes and rims is
to keep tyres hard. The tyre manufacturers
are always stressing this point and have even
given the pressures in lb. per sq. in. at which
their products should be maintained.

They are as follows:-
Ordinary tyres-

section 351b.
in. 301b.

251b.
Road -racing tyres (high pressure)-

I kin. section 70/9o1b.
5 o/Solb.

Tubular tyres-
The higher pressures specified for road -

racing tyres should be used.
A soft tyre is likely to cause the inner tube

to be pinched when going over a bump, with
the consequent puncturing of the tube. It
also causes the walls of the tyre to split and,
with the canvas -walled lightweight tyres, in-
creases the risk of a blowout. Finally, a
soggy tyre increases the tractive resistance
and the cycle is very much harder to propel.

Punctures are, in many cases, caused by a
sharp flint penetrating the outer cover and,'
while there is no way of avoiding a puncture
when one goes straight through in this
manner, it is possible, by regularly going
round the tyre and extricating all the flints
Which are embedded in it, to avoid a punc-
ture caused by one of them working its way
through. The embedded flints should be
removed with a penknife or some similar tool,
and it is advisable to fill the holes which are
left with one of the special filling -preparations
which are available from most cycle shops.

On lightweight machines with caliper
brakes, there is always the possibility that a
shifting brake block shoe will cause the brake
to act on the side of the tyre, instead of on
the rim. If this is not checked, it can, in a
very short time, and especially with canvas -
walled tyres, wear through the side of the
cover. Even if not actually perforated, the
tyre is likely to blow out some time in the
near future.

In hot weather the cycle should, if poss-
ible, always be left in the shade when not
being ridden, the reason being that the sun
can loosen patches on the inner tube, causing
them to lift and re -expose an old puncture.

When fitting tyres and tubes on to a new
pair of wheels or on to wheels that have been
trued, it is always advisable to check to see
that there are no spoke ends protruding
through the rim which have been missed by
the wheel builder, because these can, in time,

By C. J. J.

Illustration showing the
construction and method of

repairing a tubular tyre.

work through
the rim tape
and so pierce
the tube.

A few words
of warning on
a point which
must be fami-
liar to anyone
who has re-
paired a punc-
ture, namely,
that of ,being
careful not to
pinch the tube
when refitting
the tyre. This
is a mistake
which is unfor-
tunately made
not only by
the novice, but
by the experi-
enced cyclist as
well. It pays
to take precau-
tions always.

Repairing the
Puncture
Repairing apuncture

is quite- a
simple opera-
tion and most
people h av eprobably,
at some time oranother,

successfully carried out the operation.
First, when the puncture is in a roadster

type of cycle fitted with rod- and lever -type
brakes, it is better not to take the wheel out
of the frame, but with the modern lightweight
it is often much more convenient to do this.
When the wheel is left in the frame and it is
the back wheel which is being dealt with,
remember to expose the tube on the opposite
side from the chain; this will
avoid a considerable amount of
dirt being deposited on the inner
tube and on the hands, too.

A small point, but one which
can save much time if observed,
is to put the small parts of the
valve, dust cat, etc. in your pocket
or somewhere equally safe. They
are not easy to find when they
have been kicked into the grass
verge. Before replacing the tube,
always run your hand round the
inside of the cover and remove
any flints which have penetrated,
otherwise you will mend one
puncture, pump up the tyre,
and then find that you have
another in the same spot. If the
puncture was caused by some: -
thing penetrating the outer cover
and this has left a large cut, it
should be temporarily repaired

by adhering a piece of thin canvas (provided
in most puncture outfits for the purpose)
over the cut on the inside of the tyre, using
rubber solution as the adhesive.

When replacing the tyre, tyre levers should
seldom be used, and if it is a tight fit, pinch
the part of the tyre that has both edges over
the rim into the centre well of the rim and it
will be found much easier to replace.

Reseating the Valve
Sometimes, when the inner tube is found

to be leaking round the base of the valve, it
cannot be patched in the usual way, and it
becomes necessary to remove the valve, patch
with a large patch and reseat the valve else-
where in the tube. The valve is easily re-
moved by unscrewing the hexagonal locking
nut at the base of the valve stem and pulling
the flat disc -shaped base through by stretch-
ing it. When the old site of the valve has
been adequately patched, a new hole should
be cut elsewhere in the tube. The hole should
be smaller in diameter than the valve stem, so
that the tube will fit snugly round it. The
locking ring should be replaced and screwed
tightly home, the tube inflated and the whole
submerged in a bowl of water to test that it
is air tight.

Sometimes a puncture in close proximity to
the valve may be repaired by cutting a small
hole in the centre of a large patch and treat-
ing the area all round the valve with rubber
solution.

The locking nut round the valve should be
removed and the large patch fitted over the
valve and fixed with the rubber solution
already spread there. The locking nut should
then be replaced.

Tubular Tyres
Most of the remarks already made regard-

ing wired -on tyres apply equally to tubulars,
especially those about the regular removal of
embedded flints. These lighter tyres are
much more easily punctured and are much
more difficult to repair than the wired -on
type and thus more care is necessary. Many
riders use tyre -savers when riding tubulars
and these are gadgets made of wire which
are fixed behind the locking nut of the brake

Two views of a
commercially made

tyre -saver.
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and bear on the surface of the tread. Their
function is to brush off any flints which
adhere to the surface and which may be
pushed through the tread. They may also
be used with high-pressure road -racing tyres.

Sprint rims for which tubular tyres are
designed are hollow in section and the surface
round which the tyre fits has only a shallow
depression. The tyre is held on to the rim
by the air pumped into it and the harder
they are inflated the tighter they fit. There
is still the danger, however, that the tyre may
roll off on a particularly sharp corner and to
obviate this a special adhesive is used
to cement the tyre to the rim. Some riders
use tape in preference to the cement method,
and this is merely wrapped round the tyre
and tube at five or six regular intervals
round the wheel.

When riding on the road as distinct from

the track, a spare tubular is usually carried
in case of punctures. Sometimes the spare
is strapped behind the saddle and sometimes
is twisted into a sort of double loop and
carried across the shoulders; it is the former
method that can be harmful to a tyre. If
it is tightly folded and lashed behind, the
saddle for any length of time and is kept for
this purpose only, the tyre becomes weakened
on the folds and may, when finally used,
develop an ugly bulge and eventually blow
out.

Tubulars should never be kept folded when
not in use, but should be deflated and hung
up in some dry place.

Repairing a Punctured Tubular
The successful repairing of punctured

tubulars is a simple matter and can be accom-
plished quite quickly after a little practice,
but if you do not feel inclined to trust your

own efforts, either the makers or a good
lightweight cycle specialist will usually under-
take to do it quite cheaply.

When the puncture has been located, pull
away the protecting band immediately under-
neath the puncture and cut the stitching
underneath with a razor blade just enough
to allow the inner tube to be exposed. The
puncture in the tube is repaired in the usual
way and a little air inside will help its
stowage without any folds. The tube
should then be deflated and the edges of the
cover restitched, taking great care that the
needle does not perforate the tube. Special
thread may be bought for the purpose or
strong carpet thread is a good substitute.
Great care should be taken to ensure that the
stitching is adequate and tight or a bulge will
result when the tyre is pumped up. The
protecting tipe should be restuck with a
good adhesive.

Coslettising Explained.
Notes on

T
S

ATEMENTS to the effect that frames
and other bicycle components have
been " coslettised " before being given

their preliminary and final enamel finishes
are frequent enough in catalogues, yet the
average 'bicycle user has but hazy ideas of
what this process consists.

The characteristic coslettised finish is a
soft black one, a surface -finish to a metal
part that is smooth to the touch, free from
irregularities and almost perfectly unrustable
under any normal rusting and corrod ng con-
ditions. If a plain coslettised finish on an
article of iron be rubbed up with a little
oil, the metal surface becomes darker in
colour, this darkening in hue afterwards per-
sisting as long as the least trace of the sur-
face film of oil remains.

History
The process of coslettisation is essentally

a rustproofing process, devised originally
by an English chemist named Thomas Watts
Coslett as far back as 1907. Despite the
British origin of the process, much of the
early work in connect on with it was carried
out in America.

In its essentials coslettisation consists in
immersing the iron and steel articles, after
they have been thoroughly surface cleaned,
in a d lute solution of phosphate of iron
contained in a large vat. The solution is
heated to boiling point by means of steam
pipes which pass through the vat near the
bottom of the liquid. After the immersion
of the iron objects in the coslettising vat,
bubbles of hydrogen gas stream off from the
surface of the metal. The evolution of this
hydrogen gas is rapid at first. Then it
becomes slower and slower, and finally
after a lapse of some 4o minutes, it ceases
altogether.

Tough Surface Film
During this fine, a chemical process takes

place. The surface of the iron or steel
is attacked by the phosphate bath and a
film of phosphate of iron mixed with black
iron oxide is deposited upon the metal. This
surface film is an extremely tough one. It is
a tenacious one, also, being very difficult to
remove. Nothing other than acid will dis-
solve it and, since it completely covers the
metal surface like a layer of plating, it pre-
vents the metal beneath it from being
attacked by air and moisture and thus from
rusting away.

Ironwork treated in th's way is said to be
coslettised. When withdrawn from the cos -

the Well-known Rustproofing
lettising bath, the surface of the metal is
dull -grey in colour. It is then rubbed down
with oil in a subsequent operation, this oil
treatment convert.ng the greyish appearance
of the bare coslettised finish into a velvety
black surface, resistant to weathering influ-
ences in the extreme and one upon - which.
coats of enamel or other finishing lacquers
may be readily laid.

Modifications of the original coslettising
process are now being used, salts of calcium,
manganese, molybdenum, and even of the
rare metal tungsten, are being added to the
phosphate bath in order to modify the
appearance and character of the resulting
metal surface.

The coslettising process is without action
upon metals such as nickel and chromium.
Consequently, it is possible to produce a sort
of two-colour effect upon the surface of a
metal article wh.ch has been partly nickel or
chromium plated. By confining the plating
to certain areas of the metal, the article may
afterwards be cosleksed, the final result
being plated design on a dark background.

Final Finishes
Coslettised metal may, of course, be

enamelled, painted, lacquered or cellulosed
by normal methods, thus affording additional
rust protection to the metal. Many bicycle
frames are lightly cos-
lettised before enamel-
ling merely for the
sake of the efficient
degree of rust -protec-
tion.

A bicycle frame or
o t her component
having an iron or steel
core which has been
well coslettised will
never rust. Many
beautiful and refined
surface -finishes which
can nowadays be given
to iron, iron -alloy and
various steel articles by
modifications of the
original coslettising
process, render this
method of surface
treatment one of the
most valuable deve-
loped in modern times.
Of course, there are
other processes, such
as Bonderising.
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Eileen Sheridan Joins Hercs.
EILEEN SHERIDAN has joined the Her-

cules Company with the intention of
attacking professional records. This takes
my mind back to the days just before the
war, when Marguerite Wilson, also
employed by Hercules at that time, success-
fully attacked all of the W.R.R.A. records.
There was some attempt made at that time
to separate professional records from
amateur, and the proposition was that the
proposed regulation should be made
retrospective. Women do not, of course,
have the same experience in these affairs as
men. It was not until I vigorously attacked
this move that they saw wisdom and dropped
it, although there are now the two classes.

Every Cyclist's Pocket Book
By F. J. Comm.

2nd Edition

A New 400 -page Pocket-size Reference
Book, Road Guide and Technical Hand-

book for Cyclists.
7/6 (by post, 7/10)

From George Newrel Ltd., Tower House,
Southampton Street, Strand, W.C.2
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Around the Wheelworld
By ICARUS

Macmillan's Bicycle
YOU will remember that a few years ago

I promised to prepare scale drawings
of MacMillan's bicycle-the first " bone -
shaker " to be propelled by rods and cranks
applied to the rear wheel. I am not sure
whether MacMillan should have achieved
fame for this comparatively simple "inven-
tion," nor am I certain that the credit for
its production has been given to the right
man.

Presuming, however, that we must give
MacMillan the credit for making the first
rear driver (it would scarcely be possible
now to do anything else, since the Centenary
Road Club was formed in his honour in
1939 to celebrate the centenary of the in-
vention, and has therefore virtually set the
seal on the matter) it is my opinion that
he should have achieved fame for riding the
clumsy contraption.

The treadle and crank as a means of driv-
ing a wheel is centuries old, so it did not
need a great deal of inventive ability to
transfer the drive from the front wheel,
where the drive was direct by means of
pedals attached to a live spindle, to the rear
wheel by means of a somewhat complicated
structure of swinging levers, connecting rods
and cranks.

However, for one reason or another the
machine has only recently been returned to
its original home in the Science Museum,
Kensington, from whence it was taken in
the early days of war to be safely buried in
the fastnesses of Wales.

It is not the original machine, however,
and I have been quite unable to trace who
made it. It is obviously a blacksmith's job,
with hand -forged front forks, a backbone of
hornbeam or elm (it is impossible to say
since it has been painted), twist grip control
for the single rear brake by means of a cord
and pulley, live axles running in plain bear-
ings, wooden wheels- with iron tyres and
splayed spokes, a pan seat, and wooden
pedals.

It will be remembered that on his first
ride from Courthills to Gorbals he was fined
5s. for dangerous riding, and thus achieved
further fame in that he was the very first
cyclist ever to be fined. The search for the
originator of the first rear driver went on
for many years during the first part of
this century. The late H. H. Griffin, in
his famous book on the " History of the
Bicycle " (copyright owned by George
Newnes, Ltd.), originally gave the credit to
Gavin Dalziell, but later research revealed
that Kirkpatrick MacMillan was many years
before him. Dalziell agreed that this must
be so.

The drawings have now been prepared,
and I believe that this is the first time that
drawings of the machine have been made.
Undoubtedly Kirkpatrick MacMillan built
his machine piecemeal, and as he was a
blacksmith and wheelwright he would, un-
questionably, adopt the old blacksmith's
method of merely chalking out the design
roughly on the floor, fitting up the various
parts as he went along and altering them to
suit.

The machine has a 14 -spoke back wheel,
44in. in diameter, and a 2 -spoke front wheel,
33in. in diameter. The wheel centres are
47 in. apart. I have made a *in. scale model
of the machine as accurately as possible in
every detail, and its construction will be
described in an early issue of this journal.
Here, again, I think this is the first time that
a model of it has been made.
- The drawings and the model will pre-

serve the facts about the machine. A set
of the drawings is being presented to the
Centenary Road Club.

The Cycle Show
FROM those very early beginnings has- sprung the Cycle Show, which took
place in November. I wonder how many of
the visitors there cast their minds back to
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those pioneering days when bicycles were
propelled by sheer brute force. It was many
years later, due to the work of many inven-
tors, that the bicycle started to evolve and
to reach its present highly efficient form.
Bown's ball bearings, originally fitted to the
ordinary and later to the safety bicycle
pioneered by Harry J. Lawson, the pneu-
matic tyre, the tangent spoke wheel, chains,
sprockets, hub gears, lighter steels, improved
methods of production ; these have all con-
tributed to the lightweight machine of to-
day which was the keynote of the Show.

Alas, the rearmament programme has
forced manufacturers to adopt in some cases
a utility finish., They must not be blamed

for that, for nicker and chromium plating are
now out of the question. I am not really
sorry about the loss of chromium plating. It
was seldom satisfactory because manufac-
turers, in some cases, did not d3 the job
properly. Parts must first be copper -plated,
then nickel plated, and finally chrome plated,
if the -plating is not to peel off.

An all-weather finish is not unattractive.

Lord Goddard on Drunken Drivers
TN a recent judgment Lord Goddard made

it quite clear that sterner penalties were
to be imposed if a motorist is convicted of
being drunk in charge of a Car. He added
that it could not be offered as an extentuat-
ing circumstance that an accident did not
occur. That indeed is a merciful dispensa-
tion of providence.. At the 'same time there
is another side to the story. A man may
not be so drunk that he does not know it.
At present, however, if he decides to " sleep
it off " in his car he can still be prosecuted
for being drunk whilst in charge of a vehicle.

A recent case illustrates the' point. A
motorist was charged under Section 15 of
the Road Traffic Act, -I930, with " being
under the influence of drink to such an ex-
tent as to be incapable of having proper con-
trol of the vehicle-a motor car." - The
motorist did not dispute the evidence that he
approached his car unsteadily and that he
stumbled into the driver's seat ; nor that
the police surgeon judged him to be drunk.
His defence was that he was a little muddled
on his way home from a celebration, that the
car was net his, and that he got into it only
for rest and recovery. Well, a driving seat
can serve as a resting place, and the fact
that a man sits there for that purpose is not
complete evidence that he is in charge of
the car. The car might be in charge of him,
preserving' him from the perils of his own
folly. The case was dismissed.

In this case I think rightly so.

Purchase Tax Reductions ?
T AM not raising the .matter as a political

issue, but as the Government has an-
nounced that it intends to reduce the cost
of living, it could make a start by reducing
purchase tax on necessities. Included in
these are cyclists' accessories, and the bicycle
itself. Over 90 per cent. of the bicycles
which are sold are, bought for utility pur-
poses, and only about 3 per cent. for racing
and pleasure cycling. Now that we have a
new Government I hope it will address its
attention to this point.
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"ALLOY"

CANTILEVERS
(Regd.)

NOW REDUCED
TO 2216 EACH

Owing to shortages in the supply of STEEL we have pleasure in
announcing that due to the curtailment of supplies of the Steel
Cantilever and Cantilette Brakes, and in view of the present
heavy demand for the Aluminium Alloy Brake, we have decided
to reduce the price of this Brake to 2216 each.
YOUR LIFE may depend upon your brakes. " Alloy Canti-
levers " are reliable in any emergency and under all conditions.
If you are buying a new bicycle specify CANTILEVERS,
otherwise fit them to your old machine. Twelve months
Guarantee with all new brakes.
NOTE : Sizes gin., .',in. or gin. for Rear Solo or Rear Tandem
14in. D or !Lin. Oval Front Solo.

New and reconditioned Cables, Brake Blocks for Steel
or Alloy rims, Spanners, readily available.

If any difficulty write to us.
SAFETY FIRST

Second Thoughts are Too Late

111111111IIIIIIIIIIIIIIIIIIIIII11111111111111111111111111

rive your

PRICES :
GENT'S MODELS

from £13 . 17. 6
(Plus £3 . 4 . 9 tax)

LADIES' MODELS
twin £13 . o . o

(plus £3 . o . 8 tax)

ITS TIME YOU HAD

Asa

IImIIIII

5,4
GOLDEN WINGS

FEATURES INCLUDE frame
of Reynolds 53x tubing
(Ladies' model with 53x
tubing has Maes dropped
bar); Dunlop Sprite tyres;
caliper brakes; attractive
finish in blue or Windsor

Red with silver panels.
Available on easy terms
Go and see your dealer
and insist on a B.S.A.

CO UPO N. To B.S.A Cycles Ltd.,
12 Armoury Rd., Birmingham, II

Please send me at once the B.S.A. Cycle Catalogue.

NAME

ADDRESS

THE RESILION Co., Ltd., 200, Liverpool Road. London. N.I
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-CLYDESDALE- e62 --
Bargains in Ex -Service Radio and Electronic Equipment I

TELEPHONE TYPE TELE-F
Cat. No. H.558

A table type Field Telephone in bakelite
moulded case, with bell and magneto
generator, operated from internal 3 -volt
" S " or " T " cell battery (not sup-
plied). Suitable for two-way communica-
tion up to a mile distance, when used in
pairs. Overall dimensions: 91in. x x
5 tin CLYDESDALE'S PRICE ONLY

£3.19.6 each. P2 II;

ELECTRONIC IGNITION TESTER Cat. No. H.535
Type V.E.D. Patt. 563562, made by English Electric.
A Cathode Ray tester employing an entirely new tech-
nique in ignition testing of internal combustion engines.
Enables the electrical performance of the entire ignition
system to be observed on the screen of the Cathode ray
tube while the engine is running. Will operate from 6,
12 and 24 volts D.C. or 230v. A.C. Built into a black
crackle case, with hinged front and carrying handle.
Diameter : 151in. a 8lin. x

CLYDESDALE'S 35 CARRIAGE
PRICE ONLY PAID

NEW LIST No. 8
Giving details and illus-
trations of ex -services items
and cancelling all previous
lists and supplements.
Now ready. Price 116.

Price credited on first pur-
chase of 101- or over.

FOR THAT ELECTRIC WASHER. (SEE SEPT. ISSUE)
A UNIVERSAL ELECTRIC MOTOR. For 200-250 volts, A.C. or D.C. Mains.

By simple external wiring, full data supplied. New method gives better than 116 h.p.
Ideal for light bench work, a lin. spindle is available (when the fan is removed) for driving.
Size I lin. x Stin. x Weight : 19 lbs. nett.
MOTOR GENERATOR-EX-R.A.F. TYPE 29. As
Generator Input 24 v. 16 a. Output 1.200 v. 200 ma. or
MOTOR GENERATOR. Type 28. As Generator :
Input 12 v. 32 a. Output 1,200 v. 200 ma.

CLYDESDALE'S
PRICE ONLY 32/6 CARRIAGE

PAID
MOTOR GENERATOR

TYPE 30.
Size, I2in. x x Sin.

Weight 19 lbs. nett.
As Generator : Input 9.3 v.
23 a. Output 7.2 v. 13 a., 225 v. 110 ma.
Can also be connected as an A.C. or D.C. mains 2001250 v.
A h.p. motor, CLYDESDALE'S 25/ CARRIAGE
data supplied. PRICE ONLY PAID

Order direct from:--

IZYDFSDA LE4i._
S&P LPTLDY

GLASGOW
S T. R Et:F*5

Phone: South 27069. Branches in Scotland, England and Northern Irelan 1.

THE " FLUXITE QUINS "
AT WORK

We've made a successful space
flight,

I vote we camp here for the night.
Fetch the kettle for tea. -

No good.'' shouted EE.
It leaks, and we've brought no

FLUXITE!"

For all SOLDERING work-you need FLUXITE-the paste flux
-with which even dirty metals are soldered and " tinned." For
the jointing of lead-without solder ; and the "running " of white
metal bearings-without " tinning " the bearing. It is suitable
for ALL METALS-excepting ALUMINIUM-and can be used
with safety on ELECTRICAL and other sensitive apparatus.

With Floccitejobits can be wiped "
successfully that tire impossible

by cum 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 FLUXITE-but IMPORTANT.

ALL MECHANICS WILL HAvEN
THE" FLUXITE"
GUN puts - FLUX-
ITE where you
want it by a simple

pressure.
Price 2/6 or filled

3/6.

FLUXITE
IT SIMPLIFIES ALL SOLDERING

Write for Book on 111, ART OF " SOFT " SOLDERING and for Leaflets on
CASE -HARDENING STEEL and TEMPERING TOOLS with FLUXITE.

Also on " WIPED JOINTS." Prirl lid. Each.
FLUXITE LTD., Dept. P.M., Bermondsey Street, S.E.I

YOUR CAREER
and my personal

guarantee
YOUare probably

more clever than
you know

I can prove this
" I hereby guarantee that I will provide
every one of my students with tuition
until he has passed the examination
for which he has enrolled."
My father, who founded The Bennett
College fifty years ago, wrote these
words. I, the present Governor, en-
dorse them. I know that if you are
interested enough to send me the cou-
pon, it's a 2,000 to I chance that I
can teach you-that you will learn
and pass your exams.
But the decision on your career lies
with you. I can help you to realise
your capabilities as I have helped
thousands of men before you.
Now study the list of subjects. Choose
yours, and enrol with The Bennett

Your opportunity for

College. Then your per-
sonal tutor will take you,
easily but thoroughly,
through your course. The
postman will bring your
lessons. You can take your
own time. You will be
given individual, friendly
tuition. Books will be free.
Send me the coupon. I
will send full information
on your course. Then,
take your time. When you
have studied my advice, I
believe you will say " Yes.
I will become a Bennett
student." Whatever your
decision-Good Luck to
you!

( 01 MINOR

The

BENNETT
COLLEGE

personal success.

" Let me be your father"
My Father was a father to thousands. His
methods were simple, direct and successful.
I, the present Governor of the Bennett College,
carry on my father's tradition. I offer You
the same opportunities as he did, but with all
the extra facilities that modern conditions
demand.

WHICH FOR YOU ?
ACCOUNTANCY
AVIATION
BOILER MAKING
CARPENTRY &

JOINERY
CHEMISTRY
CIVIL SERVICE
COMMERCIAL

SUBJECTS
COMMERCIAL ART
DIESEL ENGINES
DRAUGHTSMANSHIP
ELECTRICAL ENG.
MECH. ENGINEERING

GENERAL CERT. OF
EDUCATION

JIGS, TOOI.S & FIX-
TURES

LANGUAGES
MATHEMATICS
RADIO SERVICE ENG.
SURVEYING
VIEWERS, GAUGERS &

INSPECTORS
WORKS MANAGERS
If your subject is not
here, write it on the
coupon.

I will teach you - Help you - Understand you
YOU will learn and be forever grateful

To the Governor, Dept. L.76, The Bennett College, Sheffield, England
I would like to have (at no cost) your prospectus and particulars
of

PLEASE WRITE IN BLOCK LETTERS

NAME

ADDRESS

AGE (if wider 21)
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Autumn Gales
TT was a windy autumn

with sunny patches to
, relieve some of the storms, and

riding through such weather
poisesses certain advantages frequently un-
recognised during the time of draughty
antagonisms, or at least only partly recog-
nised. On occasion I have said that if
I 'were very rich my cycling would be wind-
borne or practised in comparatively calm
weather ; but such a thought is perhaps
the effect of growing old and discovering a

, full day's travel against half a gale makes
one give too much attention to progress and

- not enough to observation. The easiest way
of going where you desire, even though the
wind may be obstructive, is to go slowly, rest
often and never worry if you must shorten
the planned mileage to achieve comfort, and
this is what I do, or peradventure, take an
extra day to complete my pilgrimage. The
younger folk will scorn such schemes, get
down to it and make a hard journey if a
satisfying one; and so would I a few decades
ago, but not now. I write these things
because I want far more folk to continue
riding bicycles in the sure and certain know-
ledge that they will be happier and fitter
people, and can also be very comfortable
travellers. These changes in cycling outlook
have not occurred suddenly, they have very
simply and naturally come to me with the
climb of the years, and to a large extent have
eased that inevitable handicap by presenting
me with a kind of personal freedom that is
very precious. When I tour to -day the
mileage is not important, it is the visions and
the changes in outlook, the people along the
road, and that jolly but inexpressible feeling
of freedom that cycling never fails to give
to me that counts; neither the windy weather
nor the hilly roa troubles me, I just take
them in my stride at my own tempo, and
make the journey full of joy.

Making it Easy
THIS sounds so easy in the writing and may

fall on the ears of the too often dis-
illusioned as a deliberate overstatement. I
can understand that; but the reason is that
often the disillusioned cyclist rides to a per-
formance instead of a perfection. He seeks
to cheat the weather, and if that be the
object he will never win on the count of joy
whatever pride he may collect in a difficult
journey done. If you are riding for pleasure
let that object be the main reason for your
journey, and, believe me, it can be achieved
even in the stormy days of a wet period. I
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suppose there are few old riders who cannot
recollect the joy of riding away the hours
of a rainy day until a gorgeous sunset has
crowned the end of the journey. To do such
things calls for no great adventure or even
intense application, but simply a sweet rea-
sonableness in speed and the use of decent
macs. I have known many such journeys
and hope to experience many more. When
the value of freedom, so happily associated
with cycling, overcomes the natural reluctance
of braving a wet or stormy day, that reluct-
ance will disappear, not only because you
know you can do it, but for the reason that
you know you will enjoy it. I once per-
suaded eighteen elderly men to make a thirty
miles round of the Derbyshire dales on a
day when the damp, driving, misty rain looked
most disconcerting from a warm room. The
time occupied, with a long lunch break in-
cluded, was seven hours, and not one of that
party regretted the little adventure, and all
of them now talk of it with a sort of amaze-
ment that they could have enjoyed it, and kept
so dry and comfortable. All a question of
modesty in speed matching the condition, and

Wayside Thoughts
By F. J. URRY

far too frequently we do not relate these
things, but rush in and spoil the experiment.

The Utilitarian Aspect
CYCLING has so many phases and is so

matchless in its variety that its values
are often lost among the people who use their
machine for purely utilitarian purposes, and
here, too, it is unmatched in cost and conveni-
ence. I know, for my home -to -work -and -
back riding totals more than 3,000 miles per
annum, and I will not give up that excellent
daily exercise until age withers me, for I
know its health values and have come to a
full appreciation of them. Besides, I am
always reasonably fit to make a journey of
joy when the chance occurs, without the sub-
conscious worry of the weather not being
kind, the miles being too many or the hills
too steep, which is an uncomfortable mental
attitude to take with you on a tour.

Among certain types it is " not the thing "
to be seen riding a bicycle to work, but I
have always wondered why, and no one has
yet been able to give me the real answer. It
is, of course, ostentation; certain salary
earners are above that sort of thing, and have
the rather silly notion that the boss must not
descend to the travel methods of his work -
folk. My experience has been quite the
opposite; the fellows in the works apparently
like to see the " old gaffer " turn up morn-
ing,after morning, rain or fine, looking brisk
and happy for a start on the day's work,
having shaken off the morning's sloth with a
seven miles' ride. Occasionally I hear one
of them say, " the old man sticks it," when
the day happens to be damp and stormy, and
no doubt the impression is left that there is
more in this cycling than meets the eye. The
result is I am often asked for a specification,
a holiday route, or some information on the
matter of accommodation. That, however, is
a personal point in happy working relation-
ships which does not always occur when the
boss drives, and the workfolk walk or make
the journey by tram or bus. There is economy
in my method, too, a subject on which far
too many people lecture others but- signally -
fail in example.

A True Record
j AM able to understand a middle-aged
I- man shying from town journeying unless

he has remained a cyclist since his young
days. That is the value of regular riding
traffic conditions. The motorist is wrapped
in an envelope of steel and it makes him
feel secure. Put him on a bicycle as part
of the traffic stream and he feels naked and
scared. Yet the truth is, in my experience,
that the traffic -trained rider is far safer than
the driver because his mobility is greater
and his judgment-and I'm speaking of the
regular cyclist-far more certain. In any
case it is unwise to take risks whether you
ride or drive, and especially so for the cyclist
who is vulnerable and sometimes, alas,
unconsidered by the hurrying drivers. Yet
you come to know all the little failings of
your fellow travellers and, being aware of
them, can dodge most of the awkward folk.
Indeed, I often get a lot of quiet humour
from the antics of the traffic -streamers when
impatience often makes fools of them.
Actually there is no need to be scared of the
road if you are sure of yourself, and are
prepared-as we all should be-to use our
common property as a common right
demanding common courtesy. The trained

cyclist does this for his own
safety and therefore is a
happy journeyman. There
are fools among the wheel-
ing ranks, reckless people
who risk their safety for the
sake of a second in time,
but they are not trained

cyclists and, in any case, are a greater
menace to themselves than a danger to other
folk, even though they may be the cause of
invective, For 55 years I have been making
my home -to -work -and -back journeys and am
still whole, and in that long period have
never lost a day through accident, and only
on rare occasions needed a dab of sticking
plaster.

Pride in Performance
TT is interesting to me to recall that, though
1- I always carry a miniature first -aid
outfit when on tour, its service has only
been used on my companions on rare
occasions or on chance mishaps sustained
by unknown riders, but never on me. All
of which suggests I am a careful soul, but
I think such a description would scarcely fit
the case ; rather it is that long use of the
bicycle has made me expert I suppose, and
my objection to take risks appears to have
had its reward. Indeed, nearly all my per-
sonal accidents have occurred when playing
other games, the worst of which was, a
twisted krfee joint when playing tennis. I
especially remember that because it kept me
off a bicycle for three weeks. I have
sprained an ankle shooting, and also been
peppered in hand and arm by No. 6 shot
from the musket of a careless gunner ; and
on several occasions have been crippled for
a few days as the result of playing football ;
so you see, so far as I am concerned, cycling
is the safest game extant. Once, many a year
ago, I was chased down the road by a bull,
but the bull got tired first, thank goodness.
True I have crashed during my racing days,
skidded and fallen on numerous occasions
before the real mud was removed from the
road and waterproof surfaces substituted,
and have ridden into unlighted road
obstructions in the days (or nights) when
strictures on such carelessness were not so
severe, but beyond bruises and slight
abrasions have come through unharmed.
Surely that is a testimony to cycling and to
the value of early tuition in the pastime,
and I cannot understand the parents who
keep their offspring pining for the ownership
of a bicycle with the excuse that the roads
are too dangerous. The roads were never
dangerous, however bad: the careless folk
who use them are the trouble.
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Star Attraction
USUALLY, a shop window attracts the

closest attention when it is dressed in
the most modern fashion, and when the
display is of goods of up-to-the-minute
modernity ; but the other day, in the
pleasant Derbyshire town of Ashbourne, I
saw a cycle dealer's shop window which was
a " star attraction " simply because it con-
tained the old, and not the new ; there, in
this small shop, looking rather odd and
incongruous, right in the centre of the
window, was a " Penny Farthing " bicycle
. . . and, alongside it, a small replica of the
old machine, made by the dealer himself !
I fancy that this shop window, during the
period'of this display, attracted more atten-
tion than all the other Windows in the town,
and it was highly diverting to hear the com-
ments of the " youngsters " who, dismounting
from their brilliantly coloured new machines,
gazed at this model of former days. Some
laughed, some seemed a trifle awe-struck, and
a few went into the shop and were enter-
tained by this enterprising dealer with some
facts about early bicycle design and historic
models. I should not be surprised to learn
that by exhibiting this " antique " this
dealer has sold one or more new cycles . . .

I hope he has, for his window display was
an example of real salesmanship.

Tyre Tread Design
IHEARD an interesting little chat the

other day between some cyclists on the
question of tread design. The occasion was
one of those pleasant little intervals in the
day's work, when I wander down to the
village inn. The riders were out for a spin
around the Peak district and had come
upon my small village unawares ; they liked
the look of it and decided To rest awhile.
Tyre treads came as a topic out of the blue,
and I was intrigued, as an old " tyre man,"
to hear the view- expressed that it was all
a matter of evolving a " pretty pattern "-
there did not seem to be any appreciation
of the fact that the tyre designer produced a
tread design for good and sound technical

CARREL GENNEP,: .
CASTLE..

the Test Nei level cattle startimg
kign abort toe lonely surrounding
cauntryide. It lies area mi les ha
the tout:, of LiandiIs Carmarthen -
shire.

r eason s - perhaps
more particularly in
the case of car and
motor -cycle tyres. I
joined in the chat
and Mentioned some
of the designs I had
seen evolved over my
Dunlop years; we
talked of cornering, of
road grip, of designs
which picked up too
much mud and grease
. . . and our little
" tyre talk " was quite
interesting and in-
formative. - Everything
about a bike is full of
interest, and there is
no better audience
than a bunch of
cyclists, proud of
their mounts, and
with minds open to
absorb new knowledge.

Fan Mail
ICONTINUE to receive letters from

cyclists inspired by these rambling notes,
and the other day one reached me from
smiling Somerset. The writer was " Zum-
merzet born " and rightly proud of his
county. Three pages of eulogy about
Glastonbury, and the Mendips, and aristo-
cratic Bath, and the orchards where the
apples weigh down the trees in mellow
autumn, and the beauty of Minehead, and
the glory of Wells and its ancient cathedral.
It is grand to receive these letters about the
scenic beauties of England, and grand to
realise how aware are many cyclists about
the treasures of our towns and cities and
hamlets and villages, and hills and dales.
And I am-and always have been-a
" Somerset fan," for the county has loveli-
ness unsurpassed and history is woven into
the stones of its towns. As for Glastonbury
and its Holy Thorn, and many legends, well,
here is something which touches the very
cradle of our faith, and wings our thoughts
to the dawn.of Christianity in our land. My
Somerset correspondent mentions apples and
cider, and an inn -cum -farm where, on
summer evenings, he is wont to take his
ease and sip his county's beverage from a
pint mug, and join in rollicking Somerset
songs with men from the rolling moors where
the red deer roam. Salute to Somerset!

In the Year of Grace, 1924
WE hear a lot to -day about price com-

parisons, and it is a common thing to
be told, by old men with long and nostalgic
memories, of how in their golden youth ale
was threepence a pint, tobacco fourpence an
ounce, and a tailor-made suit of clothes
about three guineas. Well, a price com-
parison in the cycle business was brought to
my notice the other day . . . I unearthed a
daily newspaper of the year 5924 containing
a Hercules cycle advertisement, with the
price shown with startling boldness ..... Three
Pounds, Nineteen Shillings and Sixpence !
Only 27 years ago ! Now, I am not going
to make comparisons between the bike you

"Practical Mechanics" Advice Bureau COUPON
This couron is available until Dec. 31st, 1951, and must le
attached to all letters containing queries, together with 3 penny
stamps. A stamped, addressed enre,ope must also be enclosed.

Practical Mechanics. Dec. 1951.

could buy for that small sum and the
gleaming colourful models which grace the
windows of cycle shops to -day: that would
be foolish. But I did find myself mur-
muring: " How on earth was it done ? "
Other days . . . other prices, and after all,
the whole question is relative, and I quite
cheerfully handed over my four shillings for
my ounce of tobacco later in the day and
gave not a thought to the times when the
price would have been four PENCE I

Never Too Old to Learn
AN old " saw "-and a true one ! A

gentleman of 80, in a neighbouring
village, has just bought himself a bicycle
and is learning to ride it along the quiet
road which leads to Holly Tree farm. He
is a sprightly old boy and looks forward to
many short but happy rides around the
district . . . and. I do not doubt that he will -
benefit from the exercise and find quite a
thrill in his possession of this " new toy."
" I'm not out to break any records . . . or
any bones," he told me cheerily the other
morning when I set out with my dog for a
walk to the old plantation where there are
good logs for sale . . . I have electricity cuts
in mind, and I must see to it that my wood
shed is full against the storms and snows
of King Winter.

Christmas Cameo
IT may be hard, in these rather prosaic

days, to capture the spirit of Dickens and
enter into all the old-time revelry of Yule-
tide, but the spirit of Christmas cannot be
killed, and there will be " waits " singing
carols in the village on Christmas Eve, and
the tap -room of the inn will be gay with
festoons of holly and mistletoe, and there
will be a jolly Christmas party for the
children in the schoolroom. And, on
Christmas night, I shall smoke a pipe by
a log fire, and-as in easier years, read a
bit from "Pickwick " and conjure up mental
pictures of rounds of English beef, and tables
which groaned with joints of pork and
succulent Surrey chickens, and all the
gargantuan Yuletide fare which rejoiced the
hearts and warmed the stomachs of our fore-
fathers. Something of the glory of Christmas
remains in the countryside, and the age-old
greetings have meaning still.

Debate on Diet
ONE day recently, in a little inn, .I fell to

chatting with some cyclists, and the
talk turned on to diet and the best form of
" sustenance " when on a longish ride. Much
expert discussion about calor:es . . . about
which I know little or nothing. One of the
riders was by way of being a dietician, and
be quickly got me out of my depth when
he discussed fond values. But we agreed
on one or two points : all of us had proved
that chocolate-and cheese-were good
things to ride on. We were divided as to
the respective virtues of tea and coffee . . .

but we agreed that on a hot day, after a
long " pull,"' it was good to come across an
inn and drink cool beer out of a tankard.
As 'for the ideal " snack " . . . well, I shall
stick to chocolate, cheese and apples! About
their calorific values, I do not much care!
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WALTON'S of

WOLVERHAMPTON
Specialists in the supply of all high-
grade Ex -Government and other
surplus Radio, Electrical and Mech-
anical gear. Send S.A.E. to -day for
our latest clearance list and state
your particular requirements ; we
may be able to help you.
Huge purchase of High Grade ENGI-
NEERS' STEEL RULES enables us
to make this exceptional offer :-
6in. Double sided, all graduations,

1/-, Post 4d.
12in. ditto, 1/6, Post 6d.
Boxes of assorted Nuts, Bolts, Screws
and Washers, mainly B.A. sizes,
approx. contents 1,000 items, 3:6
per box, post 1/-. Boxes of useful
Rivets, mainly aluminium, all types
of heads, from 1/16in. to tin. dia.
Approx. contents 1,000 items, 3;6
per box, post 9d.
230 volt Electric Soldering Irons.
Special clearance price, 12/6 each,
post 1/-, List price 22/6.
WALTON'S WIRELESS STORES
48, Stafford Street, Wolverhampton.

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 lobs done
in no time. PRICE 2s. 9d. each.
POST FREE.
The " Target " FIERCE FLAME Gas
Blowpipe (self -blowing). For soldering
and brazing LARGER lobs.
Gives a fierce roaring 4 -inch
rame. Guaranteed to melt
i in. copper tube. PRICE
(with full instructions).
as. 6.1. each. POST FREE.
Retailers' Enquiries Welcomed
TARGET MFG. CO..
Wollaston,Wellingboroug It

r Dent. P.M.1

THE FINEST
CLIP

;a tura

L. ROBINSON ti CO., (GILLINGHAM)LTD.,
_INGHAM. KENT. PHONE 5282

TRANSFORM ERS
NI.T.1.-250-0-250 v. 00 ma ; 0-4 v. 5 a. :

6.3 v., 3.5 a. ; 0-4-5 v.. 2 a.
M.T.2.-Same as M.T.1, but 350-0-350 v.
M.T.3.-30 v. 2 a. : tapped every 3 volts.
All primaries tapped for 200 to 250 v.

M.T.4. Auto 0-
10-120-200-230-
250v. 100 watts.
Examine What
you buy.
From compo-
nent dealers
or write to us
if unobtain-
able.
The maximum
price for these
transformers
is 22/- each.

THE DOUGLAS COIL CO.,
BRINKLOW, RUGBY.

A HOME -BUILT RADIOGRAM
You can save half the cost by building your
radlOgram at home. Send 21d. now for our
latest Catalogue giving full details of elec.
Gram. Motors i incl. latest 3 -speed type).
Pick-ups, Chassis, Speakers (including
latest high-fidelity models) and Cabinets.
Also high-fidelity Audio Amplifiers, Tuners,
Bass Reflex Cabinet Kits, etc., etc. Decca
A/C gram. motors with turntable for 78 or

33 r.p.m., price 77/8 post paid.
NORTHERN RADIO SERVICES,

18, Kings -College Rd., London, N.W.3.

NO MAN CAN KNOW TOO
MUCH OF HIS PRODUCT
For the close
scrutiny of
fractured sur-
faces, cutting
edges, faults
in cools, de-
fects on fin-
ished sur-
faces, the
Ultra Lens
is invaluable. 1.111.11,1

The Ultra Lens is an electric magnifier. It is a reveal.
ing eye of six actual diametrical magnifications,

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

ments to be gauged accurately.
/ Whether you are engaged

ze, 63, in manufacturing, buy-
/ ing or selling, it

8 is an ally of
real value.

No instru-
ment you can
buy will more
quickly justify

and pay for itself.
Full particulars

on request.

PANV,
75, Finsbury Court, Finsbury Pavement London, E.C.2.

Ac

Revealing every detail with startling
exactness, highly magnified and bril-
liantly illuminated in natural colourings, it
presents in many instances hitherto unsuspected
data which can be used to advantage. Price 65.15.0
complete in case with spare bulb, battery and transparent
measuring scale. Adaptor, A.C. Mains, 32/, Transformer,
if required, 716.

TIIE VITRA_ LENS COI

MAKE MONEY -making casts

with VINAMOLD
THE ORIGINAL FLEXIBLE MOULD

For pleasure or profit and without pre-
cious experience you can mass produce any
object from a chessman to a large statue
with " Vinamold." It is easy to work,
gives excellent results, and can be used
over and over again.

" Vinamold " has been used with complete success for years by leading
industries, including all the big film studios. Trade enquiries arc invited.

A SPARE -TIME HOBBY WITH BIG POSSIBILITIES
Write for full details and instructions to :-

VINYL PRODUCTS LIMITED, (Dept.P.M.1) Butter Hill, Carshalton

BATTERY CHARGERS
2-6-12 volts one amp.

Brand new in steal case with Ammeter
for 200-250 volt A.C.

Only 52/6
(delivery 216) guaranteed.

THAMES VALLEY PRODUCTS (P)
28, Camden Ave., Feltham, Middx.

SAW & GRINDING SPINDLES
Standard Spindles and Flanges with
Ball Bearings for Sawing, Grinding
and Drilling. Vee Belts all sizes sup-
plied. Vee and Flat Pulleys. Circular
Saw Blades, Complete Assemblies for
saws 41n. to 241n. dia. Combined sawing
grinding and drilling machines, 38;9.
Send 8d. for fully illustrated catalogue.

BEVERLEY PRODUCTS
28, Oakwood Avenue, Leeds, 8.

FOR SALE
ALUMINIUM AND ALLOY
SHEET, all sizes and gauges.
CALLOW & CO.,

10, Kingly St., W.I.
(Regent 2933, I PB EA.) Ext. 11.)

WERLET AIR PISTOLS
Marvellously
accurate for
targedteorac

No licence required to
purchase (or use on

enclosed premises.
Senior. Mark I
Junior. Webley Air Rifle
Write for List. WEBLEY & SCOTT, LTD.,
106, Weaman Street, Birmingham. Eng.

RATCHET & REVOLUTION
COUNTERS

Ask for
Leaflet No. 1131T

Speed up to
6,000 r.p.m.

B.&F. CARTER
& Co., Ltd., DoltonS

Members of B.E.S.T.E.C, Organisation.

ADANA PRINTING MACHINES
Print in the odd hours with an
Adana -still the most absorbing

of crafts. No. 1 1I'S
Machine 24.10.0.

No. 2 11,SMachine,
S9 . 15 . 0 Will

quickly pay for itself.
Send for Illustrated
folder to Dept. P.M. 49

ADAN A(Printi ng Machines)Ltd.,Twicken-
ham,orcall 8, Grays Inn Rd., London W.C.1

A.C. ELECTRIC MOTORS
SPECIAL OFFER. -I h.p.. 1.420 r.p.m.,
230v. Capacitor Single Phase, will run
on normal domestic A.C. Mains. Price
£5. Brand new. i h.p. Split Phase.
footless, reconditioned. G.E.C.. £3,196.
Carriage 5/6 both types. Many other
Radio and Electrical Bargains. Send
S.A.E.- for List.
L. C. Northall, 18, Holly Rd., Quinton.
Birmingham, 32. Retail, 416. High
St., Sinethwiek. Phone: WOO 3100.

Mains Transformers
UPRIGHT - DROPTHROUGH AS

ILLUSTRATED.
Two Types Only.

Guaranteed.
No. 1 : 250-0-250v., 80
mA., 0-4-6.3v., 5 amp.
0-4-3v., 2 amp. No. 2 :

Same, but 350v. Both
18/-. post 1.6 for 1 to 3.

HILLFIELDS RADIO,
8. Burnham Road,
Whitley, Coventry.

P1 ice
18 5s. Od.

Carr. ENtnt.

Machine
Vice 23/.

The ' Adept ' Beach
Hand Shaper

Length of stroke of
ram, Oline.

No. as. II. Shaper, Siin
stroke

Price £18 Os. N.
Ask your dealer
Manufactured is

The SUPER
' ADEPT ' LATHE
Illn. centres, Sin.

between
Mitres.

The .dept",*
' Price 15 -0 -Id. 2/ 04 4 -Jaw

Postage and Packing, ge. 9d. (U.K.) independent.
('hock, Reversible Jaw.,min A Good Range

ot. Accessories Is available.

F. W. PORTASS,
ADEPT WORKS. SELLERS STREET. SHEFFIELD.

G.E.C.
GERMANIUM

CRYSTAL DIODES
LATEST, SMALLEST,

SUPREME CRYSTAL DETECTOR
Midget Size, 5116in. x 3/16in.

Wire Ends for Easy Fixing.
416 each, postage

Wiring instructions for a cheap, simple
but high quality Crystal Set included,
Technical Details and Selected Types ,

available.
SILICON CRYSTAL VALVE

3!6 each, postage lid.
Fixing Brackets 3d. Extra.

COPPER INSTRUMENT WIRE
ENAMELLED, TINNED, LITZ, ,

COTTON AND SILK COVERED.
Most gauges available.

B.A. SCREWS, NUTS, WASHERS,
soldering tags, eyelets and rivets.

EBONITE AND BAKELITE PANELS, I

TUFNOL ROD, PAXOLIN TYPE COIL
FORMERS AND TUBES. -

ALL DIAMETERS.
Latest Radio Publications.
SEND STAMP FOR LISTS.

CRYSTAL SET
INCORPORATING THE SILICON

CRYSTAL VALVE
Adjustable Iron Cored Coil.

RECEPTION GUARANTEED
Polished wood cabinet, IV-, post 9d.
A REAL CRYSTAL SET NOT A TOY

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

S PAR KS'
DATA SHEETS

Are the Safest. S;mulest and Finest
Constructional Sheets of Guaran-
teed and Tested Designs Second to

Nome.
HERE IS ANOTHER NEW ONE

TILE " CHUMMY "
A Portable 2-valver approx. 7i x 41 x

2lins. which really does give & L. Wave
Phone reception. Self-contained aerial
and all -dry batteries. Tested in Dorset.
Very loud Phone sags. from nearest
Regional Station 70 miles away. Con-
tinental and other B.B.C. Stations, plus
L./Wave " Light" Programme. A Really
Exceptional Portable of Outstanding Per-
formance. D, Sheet. 3,- plus lid. stamp.

THE " MIDDY " (released last month). A
2 -valuer which gives amazing results on

& L. Waves and "Ship -to -Shore" trans-
missions when used with a short aerial.
Good Speaker results. All -dry batteries.
The Ideal Set for Power Cuts, the Bedside,
Caravans, The Den and Yachts. Dorset
tested. D,Sheet, plus 2id. stamp.

SPARKS' SETS SET THE STANDARD
Data Sheets available from a Crystal Set
to a 9 -Valve Radiogram. Send Stamp for

List.
COMPONENTS SUPPLIED

L. ORMOND SPARKS (M)
48A, HIGH ST., SW AN AGE. DORst

JAGROSE LATHES
FOR

IMMEDIATE DELIVERY !

JAGROSE 3" LATHE
Surfacing, Screw -cutting, Set -over Tailstock,
Hollow Mandrel, Complete with set of

Screw -cutting Gears.
£28-10-0

E.P. Terms : 67-10-0 deposit, 7 monthly
payments of 691-.

SPECIAL LONDON AGENTS
FOR THE FAMOUS

PORTASS LATHES
3;;in. Dreadnought II Model C39.10-0
3,1in. Heavy Duty Model 665-0.0
On. Dreadnought Model 176-2-6

or on Easy Payment Terms,
TRADE ENQUIRIES INVITED
Send for particulars

JAMES GROSE LTD.,
379-381, EUSTON ROAD, LONDON,
N.W.I. EUS 5231
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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 ,9

Structural
R F Concrete
Structural Engineering
Mathematics (all stages)
Radio Technology
Telecommunications
W iring & Installation
Television
Radio Servicing
Gen. Elec. Engineering
Generators & Motors
Generation & Supply
Aircraft Mainten. Licences

BUILDING AND STRUCTURAL
L.I.O.B.
A.M.I.S.E.
Building Construction
Costs & Accounts
Surveying & Levelling
Clerk of Works
Quantity Surveying

A.R.Sa n.11 M.R.San.l.
L.A.B.S.S. A.R.I.C.S.

Builders' Quantities
Carpentry & Joinery
Building Inspector
Building Draughtsmanship
Heating and Ventilating

GENERAL, LOCAL GOVERNMENT, ETC.
Gen. Cert. of Education
Book-keeping (all stages)
College of Preceptors
Woodwork Teacher
Metalwork Teacher
Housing Manager (A.I.Hsg.)

Common. Prelim. Exam.
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.

eft:

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

Free Guide SUCCESS IN ENGINEERING
132 -PAGE BOOK FREE!
SEND FOR YOUR COPY

This remarkable FREE GUIDE explains :
Openings, prospects, salaries, etc., in Draughts-
manship and in all other branches of Engineering
and Building.
How to obtain money -making technical qualifications
through special RAPID FULLY -GUARANTEED
COURSES.

1040 INTERESTING COURSES

TO SELECT ?ROW
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.

Fully guaranteed postal courses for
all the above and many other
examinations and careers. Fully
described in the New Free Guide.

free,gide

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
Fee will be returned in full and without question. This is surely
the acid test of tutorial efficiency.

If you have ambition you must investigate the Tutorial
and Employment services we offer. Founded in 5885,
our success record is unapproachable.

ALL TEXTBOOKS ARE SUPPLIED FREE

PROMPT TUTORIAL SERVICE GUARANTEED
NO AGENTS OR TRAVELLERS EMPLOYED

tiM UM CS

FOUNDED 1885 - FOREMOST TODAY

..111 Mee 3= ani Gni Cnrar®®sn-rs [Ma Can Et.

Free Coupon
To : NATIONAL INSTITUTE OF ENGINEERING
(Dept. 29), 148-15o, Holborn, London, E.C.i

Please Forward your Free Guide to
NAME
ADDRESS

SE -ND OFF
TNI5 COUPON%

NOW 114,0 8E
LI. SET

FOR51/ CCM

My general interest is in : (5) ENGINEERING (Place a cross against
(a) AERO (3) RADIO (4) BUILDING the branches in which
(5) MUNICIPAL WORK you are interested.)

The subject of examination in which I am especially interested is

To he filled in where you already have a special preference.
(rid. stamp only required if unsealed envelope used.)


