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Two popular
types. In
range of sizes
to ;trip from

to 2".
Delivery
f r 0 ra
Stock.

No.
81

Na.
80

No
300

A d 'awingbeard clip
Flared finish, de.
h"rr from Stock.

oz. plus P.T.

The RIPre-roost COsiv
and

informative textt
book

n springsyet pa blished
post (rue.

VA.KIM C.A.3,1i0S

bronze
clips, stainless

clips, etc., etc.

In every
shape

and size -- steel clip ,

Our Research
Department

can design
any clip to your own sp

Here we
a tiny selection

from the enormous

(93 years
of clip -making

experience

is at your disposal.)

TERRI'

nge we have produced.
ification.

Sole Makers :
HERBERT TERRY & SONS LTD. REDDITCH. London BrrnIngham Manchester
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£100 worth of PRIZES
FOR AMATEUR PHOTOGRAPHERS
ARE OFFERED IN JOHNSONS
TWICE - YEARLY COMPETITIONS

THERE are no entry fees. The WINTER competition closes on
December 31st. Pick out your best pictures, now, and try for

one of these big cash prizes. Any subjects may be submitted.
Landscapes, Street Scenes, Seascapes, Beach Pictures, Portraits
of children and animals, Figure studies, Architecture and Travel
subjects. Entries must be sent to the COMPETITION DEPT.,
JOHNSON; OF HENDON, LTD., HENDON WAY, LONDON, N.W.4,
and must reach there before DECEMBER 31st to be
eligible for the Winter Competition. Entries arriving after this
date will be entered for the 1950 summer -competition. A title
panel from the wrapping of any Johnson chemical must be pasted
on the back of each picture, You may send in as many entries
as you like. Noo-print should be smaller than 21 x 31in. Prints
should be mounted, as they are then less likely to get damaged.
Any camera may be used and the prints may 'be of any process,
but you should have done the work yourself with Johnson Ciemi-
cals. Prints which win prizes are to become the property of
JOHNSONS OF HENDON, LTD. The negative remains the
property of the competitor. NEGATIVES SHOULD NOT BE
SENT WITH ENTRIES. Write full name and address in block capitals on the
back of each mount. Details of film and developer used should be given. If
the photographs are to be returned, you must send sufficient postage stomas

(loosely attached) to cover the return postage. No
correspondence should be enclosed with entries, as the
packages will not be opened until after 31st. Dec. The
decision of Johnsons of Hendon is final.3 prizes of E10

3 £5

15

15 £1

and TWENTY
CONSOLATION

PRIZES

each of 101- worth
of Johnson Chemicals
which you can select
from our catalogue.

LOOK OUT SOME OF YOUR HOLIDAY
SNAPSHOTS AND WIN A CASH PRIZE

JOHNSONS OF HENDON, LTD.,

LONDON, N.W.4.

We are now installed in our new
Factory. The centralised control of our
organisation and increased facilities for
manufacturing will enable us to improve,
our service to you.

We take this opportunity of thanking
you for your continued support.

A G.,,-T-EfOR..1\ITON LTD
tallitay ..7-7Atk.antent spezzaz.sto

W YTP'N/44AW-E, MANCHff t- P,

Phone WYThenshawe 2277 (4 linos)

THE "ZYTO " 33/8" LATHE
THE FINEST VALUE IN SCREWCUTTING LATHES
SPECIAL FEATURES INCLUDE:
GAP BED, BACK GEAR, TUMBLER REVERSE, COMPOUND SLIDE REST, SET OVER

TAILSTOCK. NO. 2 M.T. TAILSTOCK MANDREL, RACK FEED, ETC.
12lin. BETWEEN CENTRES.

BRIEF SPECIFICATION :
Height of centres ...
Distance between centres
Height from gap ...
Height from Saddle
Guide Screw
Headstock Mandre' admit
TailstOck
Headstock Pulley, 3 -speed ...

121in.
41in.
2M.

8 T.P.I.,
in.

No. 2 'MT,
... sin. flat belt

aceplate. 6m.
Overall length of Lathe ... 30in.
Change Wheels : 20, 25, 30, 35, 40, 45, 50, 55, 60, 65
Back -geared Guards and Change Wheels,
together with Catch Plate and Finished Sack

Plate for Chuck are all included.
THE ZYTO 3:Jin. LATHE ALSO SUPPLIED MOTORISED COMPLETE ON
STAND. .I H.P. MOTOR, VEE BELT DRIVE, ADJUSTABLE MOTOR BASE.

PRICE COMPLETE

PRICE
COMPLETE AS SHOWN

£25-110-0
EXTENDED TERMS
CAN 8E ARRANGED

PLEASE ASK FOR

DETAILS

SEND NOW FOR FULLY ILLUSTRATED LEAFLET £45-10-0
FREE & POST FREE.

S. TYZACK & SON LTD-
341-345 OLD STREET, LONDON, E.C.I.
TELEPHONES: CLERKENWELL 8301 TEN LINES. GRAMS.: TY MAR AVE., LONDON

EXCITING NEW
MODELS

TRACTION ENGINE

SCALE BURRELL
TRACTION ENGINE

Full range of castings now
in preparation. Complete
set of drawings now
available.

Price per set 30/-

/' SCALE BURRELL TYPE
TRACTION ENGINE

Complete set of castings
available.

Price al I3s. Ild.

&Ca

:111t.i2!. A

0-6-D TANK LOCO.

0-6-0 TANK 3V' GAUGE
I" SCALE

as illustrated (Unpainted
model). Complete set
of castings.

Price E7 10s. Od.

" FLYING SCOTSMAN "
2(" GAUGE t" SCALE

A complete set of castings
for this locomotive can
be supplied.

Price E1 8s. 4d.

Further details of the above and other castings and parts will be supplied
application.

"BASSETT-LOWKE PUBLICATIONS"
Send Id. stamp for BPII 2, a new brochure giving details of all cata!ogu as, booklets, etc.,

devoted to models and model -making.

BASSETT - LOWKE LTD
41 NORTHAMPTON

LONDON SHOWROOMS : 112, HIGH HOLBORN, W.C.1.
MANCHESTER : 28, CORPORATION STREET.

Visit our Londe,' and Manchester Branches, where our staff is at your service
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1 it Fibastry Surplus
GEAR MECHANISMS

PHOSPHOR BRONZE
PI /MUNI' CUBA ASSEMBLY

!MAUER
LAMINATED -
GM BEHIND

PMOSPNOR

BRONZE ---
HMI GEAR

BAIL RACES

DAMS
SEW ND -

AZIMUTH
TRANSMITTER

NA

VII:,
SPRUNG

LAMINATED
LEAR

S STEEL
GEAR NAM

COMPLETE

DIFFERENTIAL
UNIT. PINION
TYPE FRICTIONLESS
SALL DIARINCS

MID CASTING

ENCLOSED
MAIN
SHAFT

tdi OVERALL WPM

REAL UNIT '

MERRY DUTY /MI
REIN *SHAW

15- STILL MAIN

eiee 41

ELI VAT ION
Ir

TRANSMITTER

III

MUNI.
LAMINOIB
LEAN

BALI
BEARINGS

'MAMMAS MD
AND CLUTCH

HiRTT (AST PILLAR

Phosphor Bronze and Steel gear assem-
blies suitable for polishing and grinding
heads, differential gear for model tractors
or lorries, etc. 21/.

(carriage paid).
35/- pair (carriage paid).

PESCO FUEL
Made in U.S.A. for American
Air Force. Very compact
and light weight -requires
about h.p. to drive. Gives
some hundreds G.P.H. rang-
ing with speed of drive.
4 -vane, positive displace-
ment can be used clock or
anti -clockwise.
(Post and pckg., 1/-), 25/_

OIL PRESSURE
GAUGE

Capillary pattern, reading
01150 p.s.i. Banjo union,
only requires hollow bolt
for fixing. Made to rigidAire Ministry

standards. Capillary
length 40(c. 9/6
(Post and pckg., II-),

PUMP

AIR THERMOMETER
Reading -36 to 56
deg. Cent. Ideal for
research low temp.
work or as freeze
indicator. 2d in. dal,
copper bulb and
over 20ft. covered
capillary tubing.
Cost of t3 each
Made by Negrettiss

12/6
(Post and pckg., 9d.),

VACUUM PUMP
High quality Air Ministry pump by leading British
manufacturers. 2in. splined shaft. din. diameter.
inlet and outlet standard gas thread. size approx
6in. x 4in. x 4in. Weight 5 lbs. Makes fine 25/_
vacuum pump or Compressor.

AERO SPARES CO.
(Dept. 59)

71, HIGH HOLBORN, LONDON, W.C.I
Tel.. AMBrassador 2871 (all depts.

SOLDERS LTD. MELLIER HOUSE ALBEMARLE STREET. LONDON, W.

THE

BURGESS
vibro-tool

* Writes on STEEL, GLASS
WOOD or PLASTICS

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

writing with a pencil.

Operates off 220-250 volt, 50 cycle A.C.
Supply. lust connect to any electric light

socket or plug point.

Sole distributors for Scotland : H. A. Dawson -
Bowman, 8110, Beech Avenue, Glasgow, 5.1,

Complete
with standard

engraving
point.

5216

De Luxe Kit
9716

BURGESS PRODUCTS
COMPANY, LTD.,
Vjbro-Tool Dept.

Hinckley, Leicester

Shows the way to TECHNOLOGICAL SUCCESS
IN ENGINEERING BRANCHES AND PROFESSIONS

Throughout industry in every country,
but particularly in Great Britain,
technological soccer.: has become the
basis required for personal success.
'Vrite now for this great guide to
careers in Engineering covering
Mechanical, Electrical, Chemical,
Production, Aeronautical, Auto-
mobile, etc., and which shows how to
become A.M.I.Mech.E., A.M.I.E.E.,
A.M.Inst.C.E., A.M.I.Chem.E., etc.,
in which and other engineering institution
examinations T.I.G.B. home -study
students have gained OVER FIFTY
FIRST PLACES, to -

The Professional Ingimering Tutors,

THE TECHNOLOGICAL INSTITUTE
OF GREAT BRITAIN,

218. Temple ear Haute. London.* E.t.a.

.--"""-""""""""""",""-""""""""",""","""-"""""""-"""-""" ''''''' ,
.

ti,

1

Stamp for Lists
:>:

1

:1

,..kk
ge29 3;s.Bx.,18"BEJNUCNHIORLADTRHEEADNOUGHT

PILLAR COUNTERSHAFT £9. 9. 0
Motor extra. All accessories

PRINTING OFFICE ST., DONCASTER
.:,

S. E. FULLERS
For PORTASS LATHES

Cash or Terms

MIDLAND INSTRUMENT CO.
New Unused Govt. Surplus Stobk
(6.22 CAMERAS, contains Dallmeyer
" DEOlon " F7.7 Tele-Anastigmat lens
unit (worth £14), 3 -speed louvered shut-
ter, takes standard 120 roll film. ideal
for tele-photo use. in wood transit cases.
55:-. carriage 5/-. ENGINE DRIVEN
GENERATORS, tandem type. output
24-v. 500 -watts D.C.. also 1,300 to 2,600
cycles 500 -watts A.C.. fitted fin. shaft,
In wood cases. bargain, 20,-, carriage
7/6. HOOVER MOTORS, fitted en-
closed centrifugal fan blower, very
efficient, dual voltage '12 or 21-v. A.C.!

post 1-. TELEPHONE
SETS, consists of 2 combined mikes and
'phones, 25ft, twin connecting flex,
provides perfect 2 -way communication,
self -energised. no battery required,
complete ready for use. 7,6. post 9d.
RELAYS. V-3,000 type. 100 -ohm. 8 -pole,
4 -make. 4 -break. 1,9. post 6d.: midget
U.S. relays. 1,000 elms. s.p.c.o..
post 33.. 10, doz. WATER IMMER-
SION HEATERS. 230-v, 250 -watt.
fitted thermostat to cut but at 112 deg.
F.. 2in. dia. hole fitting. 15-. post lid.
ROTA RV CONVERTERS, input D.C..
12-v., output A.C. 230-v. 50 -cycles. single
phase. 80 -watts,' 23110, carriage 51,
Ditto D.C. input 24-v., output A.C. 230-v.
50 -cycles, single phase, 100 -watts, --
54/101-.' carriage 5,-. U.S.A. GOVE;
UNITS, contains 12 valves, 6S117 (6),
6146 (3), 7193 (3), also 2 relays, over 80
resistors and condenSers, chokes, coils:,
v -control, etc.. chassis mounted with
louvered cover, 12/in. x gin. x 6M..
bargain 15/-, post 114. S.XNTON
SWITCHES. mains 20 -amp, rotary
6 -position, single pole. 5 -way and off,
3/6. past 9d. ACCUMULATOR t:11T-'
OUTS, 2 types. 12 or 21-v., both 60 -amp,
enclosed in bakelite cases. 7/6, post 9d.
AIRCRAFT INSTRUMENTS, direc-
tion indicators. 51-. post 1,'- ; artificial
horizons, 5:-. post 11-, altimeters, 3/6.
post 93, ; air -speed indicators, 2/6.
post 4d, ; air position indicatbra 2/6
post 9d. BURGESS MICRO
SWITCHES. 4 different types, 5/,
post 9d. MICROPHONES, electro-
magnetic type fitted switch. 1/6," post
4d.; carbon differential type fitted
switch. 1/6, post 40, ; moving coil type
fitted switch. 316. post 9d. MAINS
TRANSFORMERS. input 230-v. 50 -
cycle, output 50-v. 11 -amp, or with little
alteration, 100-v. 51 amp, bargain, 25/,
carriage 5/-. Also hundreds- of other
interesting Radio Electronic and Mech-
anical items, send 2d. and s.a.e. for
current lists. Our" C.O.D. service is_
cancelled for the time being.
moOR POOL c I BritMING-
HAM, 17. Tel.': Harborne 1308 or 2664"
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"WdW
PRESTACON
Thit(/e/et
~A/eteda
MAW ee/e

writes A.B.

PRESTACON PRESS
and Tools only 55/.
Complete model
making outfit 84/ -

Speciality Kits (material
for individual models but
not including Press or
Tools) are also available.
Available at Model Supplies
dealers and Departmental

Stores (Toy Depts.)

Model making with PRESTACON is a fascinating hobby. It is

simple and easy to use but its functions are so varied and accurate

that it enables you to give full vent to your creative ability.
See PRESTACON for yourself to -day.

-p9,0°

C :

MODEL

ENGINEERING
Write for illustrated leaflet to Sole Concessionaires

L. REES & CO., LTD. (Dept. 20),
31115, Wilson Street, London, E.C.2.

FRACTIONAL H.P. EX-R.A.F.
4th H.P. BRAND NEW,

ELECTRIC MOTORS
made by Hoovers.

EACH

Carr. 2537/6ONLY

Gbh. Not witht bsema con-fusedtiet
cheaper types. Size 111n. x 5110. x 5iin.
Weight 181b. Volts 200250 A.C. or D.C.
2,000 r.p.m. Ideal for Polishing. Grinders,
etc. Existing Spindle lin. diem.. Dn. long.
All-purpose Extn. Spindles to screw on,
7/8 pair extra.
EX -ARMY HEADPHONES,
BRAND NEW AND BOXED.
Ideal for Crystal or Valve
Sets. Hospitals, etc.
Post Free C /C Two la I.
Per Pair u u Pairs 11

Precis. Insts: Bal. Arm
Units: Reed drive Corrug.
Alum. Diaphragms; Dble. H'Bands: 81t.
Cords and Plug. Worth about 42,- pr. Also
makes Boys' Tel. Set by connecting ear-
pieces to flex. Send ld. S.A.E. for Radio,
Elec. List.

EX. GOVT.
ELEC. LAMP BULBS
Brand New. en-R.N. and R.A.F. Ring
makes, less than half price. Abbrevia
Dons: w.- watts: T. -
tubular bulb: R. -round bulb: Os.-
Osram; Maz.- Mazda; Sie.=Siemens;
Ed.-Ediswan. Postage extra.
Fitted Medium Prefocus Cap: -
10v. 240w. R. Os.: 11v. 264w. R. Os.;
12v. 240w. R. Sle.: 20v. 240w. 11. Sle.;
24v. 240w. R. Maz.: 24v. 250w. 1'. Alta.;
26v. 240w. R. Ste.: 32v. 250w. R. Maz.;
110v. 240w. R. Mao.; ALL AT 10 - each.
12v. 100w. T. Sie.; 12v. 100w. R. Ed.:
30v. 100w. T. Maz.: 100v. 100w. T. Os.;
110v. 100w. T. Os.; 220v. 100w. T. Os.;

ALL AT 7,6 each.
Fitted Goliath Prefocus Cap: 22v.
350w. R. Maz. 12'6; 24v. 400w. T. Os.,
10'-' 26v. 350w. R. Mao., 12'6: 110v.
1,000w. T. Ed., 15'-.
Fitted Sperry Prefocus Cap: 42v.
2.500w. T. Ste.. 20-; 80v. 1.500w. T.
Max., 7/6: 105v, 500w. T. Sie.. 15'-.
ALMS (Spec. Ftg.): 12v. or 24v.
2'6. Also 80v. 3.002w.. or 10.000w.
G.E.S. Os., £2 or £5: 230v. 3,000w.
Bipost Maz.. £2. Send Id. S.A.E. for
List of 150 other types, 2v. to 230v.. for
Boats. Cars, Mines. Workshop, etc.

AUTO COLLECTIONS LTD.,
15. Lawrence Street, Northampton.

CHEMICAL
APPARATUS
CATALOGUE

PosT 2/6
FREE

The Abridged
Chemical List,

S.A.E.

KCSONS LTD
148 PINNER RO.HARROW,M108LESEX

FOR ALL LABORATORY APPARATUS

Weigh the advantages
of this unique

ourno

offer

CHEMICAL BALANCE
from STOCK Z4 Ss.

PLASTICS (MANCHESTER) LTD.
11 Whitworth Street, Manchester, 1. Tel : Gen. 0272-1725.

BUY YOUR SUPPLIES FROM THE LEADING PLASTIC
STOCKISTS FOR THE MODEL MAKER AND HOBBYIST

As Official Stockists for
IMPERIAL CHEMICAL INDUSTRIES LTD.
ERINOID, LTD., and UTILEX, LTD.

WE STOCK
" PERSPEX " (Acrylic sheet). Clear and all colours sheet and rod.

From /16in. thick upwards (Standard I.C.I. prices).
" CRINOTHENE " (Brand of Polythene). This is a ductile embossed

sheet about .or5 thick in all colours. Sold by the yard, 34in. wide.
Used for lampshades, bags, etc., etc.

" CASEIN " Sheet, Rod and Tubes, etc.
CAST RESIN in a variety of shades and forms.
P.V.C. SHEETING (Admiralty Specification) for Curtains, Aprons,

Rainwear, Shower Curtains, etc.
ACETATE FILM and SHEET. All colours, plain and embossed, for

Lampshades, Fabricating, etc.
Lacquers and Dyes for " Perspex " (Acrylic Resin). Cements, Polishes,

Luminescent Powders, Transfers, Instructional Manuals, etc.
Specialists in fabrication, injection moulding and engraving.
FREE PRICE LISTS AND INFORMATION ON REQUEST.

The Modelcraft
PLANBOOKS
BUILDING A CLIPPER
SHIP. I3/- POST FREE

The age of the great clipper ships is past,
but it is within living memory and in
compiling this book we have had the
benefit of the advice of Alan Villiers, who
commanded the training ship Joseph Conrad,
the plans of which are included in the book.
With six sheets of plans, 98 illustrations
and 72 pages of lucid instruction, this
book is superlative value for money.

BUILDING A GALLEON
I 3/- POST FREE

This book has become a classic and is
now known to modelmakers the world
over. Plans of the Golden Hind, the ship
in which Drake sailed round the world,
are included.

MAKE -A -CLOCK 3/9 RN]
Most people would tell you that an

" ordinary man " without fine tools and
much skill and experience can't make a
clock. Well, the " Flipclock is different !
Many have been made on the kitchen
table with the help of this plan book.

A SIMPLE MODEL LOOM
2/8 POST FREE

There is something deeply satisfying in
handling a device you have made yourself
which also does something. Ties, scarves,
table mats, etc.. can be made on this.

* Many other planbooks are included in
the Modelcraft Complete List for 1949,
which, for I!. post free or from your model
shop, lists over 600 items.

MODELCICAFT LTD,
77(L), Grosvenor Rd., London, S.W.I.

_
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MONTHLY NEWSLETTER

Redbrook Works,
Gawber,

BARNSLEY.

November, 1949.

ENCORE
Our original approach to -"P.M."
readers was an invitation to
investigate our Personal Hire
Piirchase Plan in relation to work-
shop finance. This brought us a
tremendous mail and we are
happy to report that many new
friends have joined us as a direct
result.
By far the best introductory media
is our house journal-`TOOL
NEWS." Originally designed for
the information of essential users
during the war this little magazine
has grown beyond recognition.
It now serves to link engineering
enthusiasts in every country in
the world.

Its main mission is to SELL,
we can encourage no misunder-
standing on that score. However,
in addition to presenting exhaus-
tive details of new releases it
contains articles of interest and
service to all who appreciate the
best in workshop equipment.
Here is the contents bill for the
current issue :-

Buying a Lathe.
Purely Personal.
Myford Notes and News.
Test Bench Topics.
Postbag.
Random Words on Model

Di :sels.
New Products.
Hire Purchase and the Plain

Man.
etc., etc.

" Proof of the pudding " can
readily be put to the test. We
shall be happy to send a specimen
copy of the current issue without
charge (stamp will be appreciated)
ILO any "P.M." reader making
immediate application.
Those who have already been
introduced at the M.E. Exhibition
arc reminded that " Tool News"
subscriptions can now be accepted
for 5s., post paid. Early applica-
tion is essential.
Incidentally, we would remind
you that the finest range of Hand
and Machine Tools await your
i istructions.
May -we hear from you soon ?

yours Sincerely
TGARNER & SON LIMITED

.OULat,v
Hand & Machine Tool Division

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
Aero Engineering
Air and Vacuum

Brakes
Air -Conditioning
Architecture
Architectural Drawing
Auditing
Boiler Engineering
Book-keeping
Building Construction
Building Specifications
Business Training
Business Management
Carpentry
Chemical Engineering
Chemistry, I. & 0.
Civil Engineering
Clerk of Works
Coal Mining
Colliery Examiner's
Colliery Overman's
Commercial Art
Concrete Engineering

Diesel Engines
Draughtsmanship

(State which branch)
Drawing Office Practice
Electrical Engineering
Electric Power, Light-

ing, Transmission,
Traction

Eng. Shop Practice
Fire Engineering
Free -Lance Journalism
Fuel Technology
Heating and Ventilation
Hydraulic Engineering
Hydro -Electric
Illumination Eng.
Industrial Management
Joinery
Lettering
Machine Designing
Machine -Tool Work
Marine Engineers
Mechanical Drawing
Mechanical Engineering
Mine Surveying

Mining Engineering
Motor Engineering
Motor Mechanic
Motor Vehicle Elec.
Municipal Eng.
Plastics
Plumbing
Quantity Surveying
Radio Engineering
Radio Service Eng.
Refrigeration
Sales Management
Salesmanship
Sanitary and Domestic

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

And most of the Technical. Professional, Commercial and Civil Service
Examinations ; also U.C.T.A. Exam. in Salesmanship.

(I.C.S. students preparing for Examinations are coached till successful)

If you need technical training, our advice on any matter concerning
your work and your career is yours for the asking-free and without
obligation. Let us send you our special free booklet on the subject in which you
are specially interested. DON'T DELAY. Make ACTION your watchword

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

Use this Coupon

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

Please send me the free booklet describing your Courses in

Name Age
(USE BLOCK LETTERS)

Address

Addresses for 0 Readers
Australia . 140, Elizabeth Street, Sydney.
Egypt : 40, Sharia Malika Farida, Cairo.
Eire : 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.
South Africa : 45, Shortmarket Street, Cape Town.

ICS

GALPINS
ELECTRICAL STORES

483, HIGH STREET, LEWISHAM,
^ LONDON, S.E.13

Telephone : tee Green 0309. Near Lewisham
Hospital.

TERMS : CASH WITH ORDER. NO
C.O.D.

Thursday Early Closing.

MOTORS BY WELL KNOWN
MAKERS, all fully guaranteed 115 volts
50 cys..1 phase 113 h.p. S.P.S., 1,725 r.p.m.,
751- each ; .4 h.p., 230 volts 5011, 2,P50
r.p.m. S.P.S., 15151- each.; another 1151230
volts 5011 h.p. 1,725 r.p.m. S.P.S., 751 -each ;
another h.p. condenser start, 1,425 r.pari
1101115 volts 5011, 5216 each ; plea
allow 316 carriage on all types.
SWITCHBOARD PANELS containing 3
VARIAC Transformers 1001120 watts 0 to,..1118
volts also (I) Synchronous Motor operating
Relay contacts approx. 40th h.p., also numer-
ous large type mains toggle switchesa
few only to clear, 751- each. Please note that
the wire on one only of the Variacs is
damaged ; please allow 51- carriage.
ROTARY CONVERTORS (Alternators)
230 volts D.C. Input 50 volts 3 phase 50 cys
at 500 watts output, 851- each ; another
220 volts D.C. Input 651120 volts 50 Cyc

1 ph at I Kilowatts output, £81151-; an-
other 110 volts D.C., input 230 volts
5011 at 500 watts A.C., output, £9 each.
PETROL GENERATOR PLANTS com-
plete with dynamo 1,260 watts at 36 volts
D.C., these plants are as new (3 only to
clear), complete with switchboard, £371101 -
each, carriage forward.
AMERICAN POWER PACKS, mounted
on chassis 24in. x 20in., containing Mains
Transformers all 110 volts 5011, (1) 2.000
volts at 20 Mlamps output, (I) 350101350 v.
180 Mla. ( 1 6.3 v. 12 a.6.3 v. 4 a., 6.3 v. 10 a,.
2.5 v. 2 a. (2) Heavy duty chokes, Conden-
sers 7 M.P. at 700 v. wkg. .02 M.F. 5,000 v.
wkg. condition as new, 751- each, carriage
101-

EX-U.S.N. Radar Chassis, size 24in. x
20in. x 3in., containing approx. 150 various
Resistances and Condensers, Switches,
Fuses, Jacks, and 12 Valve Holders, condi-
tion as new. 151- each, carriage 51-.
ELECTRIC LIGHT CHECK METERS
(watt-hour type), all for 2001250 volt. A.C.
50 cycles, all electrically guaranteed ; 2!
amp. load, 151- each ; 5 amp. load, 1816 each ;
10 amp., 211- ; 20 amp., 251- ; 30 amp.,

301- ; 40 amp., 351- ; 50 amp., 4216 ; 100
amp., 501, Carriage on all types 2i- extra.
MAINS TRANSFORMERS (ex -Govt.
surplus). Input, 2001250 volts 50 cycles ;
output 1,000/0/1,000 volts at 500 mlamps.,
851- each, carriage 716. Another 525101525
volts ISO mlamps. 6.3 v. S a., 5 v. 4 a.,
301- each, carriage 216.
MAINS TRANSFORMERS. Auto type
input 2001250 volts 50 cys. I ph. Output
tapped 14 and 17( volts at 30 amps., 551-.
Ditto with 2 tappings of 4 volts at 20 amps.,
251- each, carriage 216. Another double
wound 110 volts to 230 volts or vice versa
at 4,000 watts. EIO each, carriage paid..
METERS, all ex -Govt, new boxed, all first -
grade moving coil, 2in. scale, 0 to 20 volts,
616 each ; 0 to 40 volts, 1016 each. 0 to
10 amps., 151- each. 21in. scale, 0 to 10
mA., 1216 each. 350101350 millivolts, 1216
each ; another 3 reading type, 0 to 50 and
150 volts, 0 to 15 amps, 1716 each ; another
0 to 4 amps. THERMO coupled, 21in.
scale, 101- each ; another calibrated 50
t ycles 0 to 20 volts. 1216 each.
LARGE TYPE RECTIFIERS. Output 50
volts I arn.p D.C. input 70175 volts A.G.
Half wave type, 816 each, post 116. TAN -
N OY P.M. SPEAKERS (Small Hailers)
4 ohm speech coil, complete in wooden
case with output transformer, 151- each,
carriage 216.
EX -NAVAL TELEPHONE HAND-
SETS, BAKELITE PATTERN (self -
energised), no battery required, complete
with wall bracket (new), 151- per pair,
post 116. Ditto complete with Buzzer
ringing mounted in weatherproof box
24 volt required for energising Buzzer only,
Complete with Hand -set, 151- each, or 751 -
per pair.
MAINS VARIABLE STUD SWITCH -
ARM TYPE. Resistances 25 -Studs, 50
ohms to carry 1.4 to 9 amps, 30L- each.
10 ohms to carry 9114 amps., 3216 each ;
many other types in stock. Please forward
your enquiries.
MOTOR ALTERNATORS, ex.R.A.F. as
new, 230 v. A.C. 50 cys. 1 ph. input. Out-
put 250 v. 625 cys. I ph. at .24 amps., 751 -
each. Ditto, 1,725 cys. output, 85/-. Please
note both these machines require a 24 v.
D.C. excitation ac .4 amps.
EX-R.A.F. I.F.F. UNITS CONTAIN-
I NG 10 VALVES, EF 50s, EA 50s, SP61s,netc.,
power supply Motor generator 11 volts D.C.
input, 450 volts, 50 mA., output, and many
other useful components as new, 3216 with a
24 volt input generator.
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HIGH FIDELITY
REPRODUCTION

TYPE K

S. G. BROWN, Type '

Moving Coil Headphones supply
that High Fidelity Reproduction
demanded for DX work, monitor -
:rig and laboratory purposes, etc.

OUTSTANDING
CHARACTERISTICS

D.C. RESISTANCE 47 Ohms.

!MPEDANCE 52 Ohms at 1,000 c.p.s.

SENSITIVITY 1.2 x I0-12 watts at I kc.
.0002 Dyne cm,.

PRICE £5.5.0 PER PAIR
Descriptive Literature on request.

Your local dealer can supply.

*For details of other S. G. Brown Headphone; (prices
from 30/. to 7716) write for illustrated Brochure " P.M."

Telephone . Watford 7241

SHAKESPEARE STREET,

110:W_
WATFORD, H ERIS

100 ONLY ! Mine Detectors
504040 NEW, 'EX-AithlY offered at bargain price for this month

only due to new keen purchase. In
vieze of the expected rush of orders
no correspondence can be exchanged on
these egmptnent.t

Equipment : 3 valve battery
operated amplifier in steel case,

- a shoulder haversack, twa search
coils with poles, junction boxes,
headphones 2 spare valves, circuit
diagrams, fog book, connecting
cables and sensitivity measuring
stick, Operating instructions.
Ready for use as soon as batteries
connected. Packed in robust
transit case.

79/6 carriagesp,a2i ecStertao) f five

A RECEIVER IS AS GOOD AS
ITS AERIAL

If you want really first class reception
from that RX of yours why not use a
Burgoyne Co -Axial Aerial Connector?
Used by all the principal official bodies,
not only in ttle U.K. but in most countries
overseas. The bulk of our production
has to go abroad, but we are allowed to
sell some here. ORDER NOW !
Once you use a di -pole with the BUR-
GOYNE CO -AXIAL CONNECTOR
you will'never want to change -it's like
an extra Radio Frequency Valve. 24/6Each

OIL FILLER & MEASURE
Spillproof oil measure and filler has an
infinite variety of uses. May be used
for any liquids. An ingenious device
makes it possible, by pressing a trigger,
to control the flow of liquid. Will reach
the most awkward places without spilling

MAIL ORDER SUPPLY CO.

a drop. A flexible spout and clever design

I

make it unnecessary to tip the can to
drain it. Capacity 1 gallon. 9

free./I
I post

U.S.A. made. NEW.

WINDMILL GENERATORS
A very useful brand new generator
complete with a 43 : t reduction gear
suitable for all manual and engine driven
uses. Two outputs of 6.3 v. 3.5 amps.
and 3o0v. go m/a are obtained at full
speed of 120 r.p.m. Each generator
is in its original tropical packing.
ONLY 10/6 'Post end Packing i16).

MORSE PRACTICE OSCILLATORS
Our famous 2 -valve practice equipment
is still available. The 2 valves are
guaranteed for 12 months ! Battery
operated with artificial interference and
buzzer circuit. Cabinet gin. x Sin. x 84 in.

27/- rtinaunsdedl.'111e6.1CeyBs Brand new

M.O.S. NEWSLETTER the paper for
the handyman. Packed with genuine
bargain items and useful " gen." Send 6d.
for specimen copy or 5 - tor a year's sub.

Terms : Cosh with Order.

33, Tottenham Court Rd., London, W.I
Telephone MUSeurn 6667-0-9.

WILCO ELECTRONICS
204. 1,ms er Arldisermalse ltd., ('ribs don.
A,('. 1NDUCTION MOTORS. Single
Phase 1,425 voltages. ideal for

workshop and
industrial
uses. Heavy
duty, silent
running. No
radio inter-

. ferenee. I h.p.
26.5.8
£8. 15. 8 - I

h.p. 18 . 7 . 0.
Carr. & pack-
ing,' 10

THERMOSTAT SWITCH. - Bimetal
type in sealed glass tube. 2Iin. r iin.. 30 deg.
Cent. Ideal for Abuariums, 5'. each.
TELEPHONE syrs. Will operate up to
5 miles . suitable for inter -office. factory.
farms, etc. ; complete in case with.callIng
buzzer, batteries. etc. Bargain Price. 371
per set : 75 - Per Pair.
voimmr..rEns.-3-300 A.C. Moving Iron
21111. Flush 171: 0-300 D.C. Moving coil

Flush. 10'8: Electrostatic 0-750v.
2lIn. : 0.2000g.. 211n. 3b ; 0-5000 v.
311.n. 00', 10-300 A.C. Moving Iron, ?On.
Surface. 2233

'
0-Z0 A.C. Moving Coil

Rectifier Type,31in.
MICROAMMETEIL-F.S.D. 25 microamp.
scaled 0-500, 21in,. 576.
BATTERY Westalite "
heavy duty. input 100250v. A.C. 50 cyc.
output 12v. 16 a. D.C. Fitted control,
brand new. £15.15.0.
C LOC KWOR 11: M E('U AN ISM. -Precision
made movement adaptable for photographic
timing. etc.. with contacts making and
breaking twice per secoad, so can be used
for switching on and MI lamps. etc. Brand
new in sound -proof cabinet with thermostat
temperature control. Price, only 15 8.
WEE NIEGGERS in leather carrying case
brand new. 28.10.0 each.

P.M. SPEAKERS in cabinet Bin. x 74in.,
x 41n., 19/Beach.

COCKPIT LAMPS with obscured domed
glass for S.B.C. Bulbs. Brand new with
switch. Diana. Sin. each.
THEll MOSTAT. Satchwel l 12i n. stem.
0.2;0 volts A.C.13.C., 10 to 02 deg. Cent. 35.,
24 VOLT MOTOR with reduction gear and
cam -operated switches suitable for Model
Work, 156.

WHICH OF THESE STATEMENTS IS CORRECT ?

Vtis
Oe.

exver0
ost
014,

cot

The BRIDGES Pipe Die costs more to buy but is cheaper to maintain than any other
type. and it gets more work done, more easily, in less time. Its outstanding feature
is the tangential arrangement of the chasers. These are made of a special
high-speed steel and are very easily reground by hand on any grinding wheel down to
about one quarter of their original length. For ease of cutting. BRIDGES Pipe Dies are
unequalled, enabling one operator to cut thread on large diameter pipe without effort.

Ask your usual supplier to show them to you. Illustrated booklet sent free on request

BRIDGES RATCHET -OPERATED, TANGENTIAL PIPE DIE
S. N. ERIOGES S CO. LTD., PARSONS GREEN LANE, LONDON, S.W.S.RENown 1177.8

EilECTIIADIX RADIOS
for Hest Itrif Ituryttins

TRANSMITTERS. Useful for parts,
canvas covered box I2in. x 9in. x
fitted ebonite panel carrying 10 -way Rotary
Switch with laminated brush gear, litz
wound coil, coupling, valveholder, folding
key. etc., 316, carriage 216 extra.
MAGNETS. New Swift Levick S.L.S,35
circular horseshoe instrument type,
dia., din. thick, in. polar gap machined
and drilled ; lift 3 lbs. ; weight 2 ozs.,
216 each, or 1216 for six. The wonder
Alni Disc Magnet,- dia., din. thick with
5/16in. centre hole, 316. Flat bar Magnets.

x 14in, x Ian. thick, II- per pair.
Electro Magnets, 6 volts O.C.' ; weight
10 ozs. ; lift 4 lbs. on 6 volts, 3 lbs. on 4
volts and 11 lbs on 2 volts, 5s.
RELAYS. G.P.O. bank of 20 relays.
loa ohms resistance, 2I volts 15 m.a..
151- each. G.P.O. type 3000, with multi
contacts, 2.000 ohm coil, 316, post 61. -

Relay coil with iron core and contact
2 volts, 2/-.
METER MOVEMENTS. M.C. two
movements in iron case, two Sin. scales
reading 0-2000 and 0-25000 or 0-2000 an
0.4500 amps. 75 millivolts without shunts
IV- each.
BOXES. Ex W.D. Wood Boxes, 10in. x
-Sin. x 6Iin., with hinged lid and fitted
ebonite, precision made air -spaced variable
condenser, valveholder and lacquered
terminals, 216 ea.. postage II-.
TELEPHONE DIALS, 10 point G.P.O.,
as new, nickel finish, 716. Selector Unity,
216, postage 6d.
MOVING COIL Phone Units, 45 ohm;
resistance, din. coil in bakelite case, 51-;
useful as single phone. M.C. Mike or
Miniature Speaker with special transformer.
Send for leaflet.
MICROPHONES. Tannoy Hand Mike,
multi -carbon type in metal case with switch
in handle, 51- ; special transformer for same,
1216. Moving coil hand mike, 516. G.P.O.
Carbon Insets, 216.
PARCELS of Brass Instrument part:.
Pillars, Hex. stops, pins and tubes, I gross
each in SI- parcel.

ELECTRADIX RADIOS
214 Queenstown Road, London,

S.W.8
Telephone: MACaulay 1159



42 NEWNES PRACTICAL MECHANICS November, 1949

TO AMBITIOUS
ENGINEERS

This enlarged and entirely new
edition of the valuable Handbook
"ENGINEERING OPPORTUNITIES"
For 21 years this unique book has been a guiding light to Engineers all over the world. More
than i,000,000 copies have been distributed . . . there have been 104 editions. Still the demand
continues ! After months of research, we have been able to produce a better and even bigger
" ENGINEERING OPPORTUNITIES " packed from cover to cover with vital, up-to-the-
minute information that every engineer requires-information you must have if you want rapid
promotion, higher pay, and one of the many worth -while appointments open to technically trained
men.

176 PAGES OF PRACTICAL GUIDANCE
" ENGINEERING OPPORTUNITIES " ex-
plains the modern, quick way of preparing in
your spare time for recognised engineering

examinations, outlines hundreds of examination

and non -examination courses in all branches of

Engineering, describes the benefits of our Em-

ployment Dept., and enables you to visualise

a secure, better paid and more important position

for yourself.

We definitely Guarantee

"NO PASS-NO FEE"
B.I.E.T. has helped thousands of ambitious men. We can

and will help you. It will cost you no more than a stamp to
inquire, and in any case, " ENGINEERING OPPORTUNITIES " is well
worth having. It will reveal many opportunities you are now miss;ng and,
if you are earning less than £io a week, will be of special interest to you.
Make sure of your FREE copy by posting the coupon now.

r---- POST THIS COUPON TODAY!
(Write if you prefer trot to cut page)

Please send me FREE and entirely without obligation a copy of the new and
enlarged edition of "ENGINEERING OPPORTUNITIES."

NAME

ADDRESS

I am interested in

(State subject, exam., or type of appointment that appeals to you.)

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY
410A Shakespeare House, 17-19 Stratford Place, London, W.I

I

WHICH IS YOUR SUBJECT ?
Mechanical Engineering
A.M.I.Mech.E.-CITY & GUILDS-General
Mechanical Eng.-Maintenance Eng.-Die-
sel Eng.-Sheet Metal Work-Welding--
Metallurgy-Machine Drawing & Design-
Refrigeration, etc.
Electrical Engineering
A.M.I.E.E. - CITY & GUILDS - General
Electrical Eng.-Installations-Illuminating
Eng.-Electrical Science-Electricity Sup-
ply-Meters & Measuring Instruments-
Mains Eng., etc.
Radio & Television
A.M.Brit.I.R.E. - SERVICING CERTIFI-
CATE-C. & G. Telecommunications-
General Radio Eng.-Radio Servicing-
Television Servicing-Sound Film Pro-
jection-Electronic Eng., etc.
Production Engineering
A.M.I.P.E.-Works Management-Fore-
manship-Staff Supervision-Planning Eng.
-Costing, etc.
Automobile Engineering
A.M.I.M.I. - CITY & GUILDS - General
Automobile Eng. - Automobile Repairs -
High Speed Diesels-Garage Management,
etc.
Building & Civil Engineering
A.M.I.C.E. - F.R.I.C.S. - L.I.O.B. -
General Building - Architectural Draw-
ing-Sanitary Eng.-General Civil Eng.
-Surveying-Specifications & Quantities
-Heating & Ventilating-Painting &
Decorating - Plumbing - Carpentry &
Joinery-Timber Technology, etc.

PLASTICS - DRAUGHTSMANSHIP-
AERONAUTICAL ENG.-FORESTRY

SOME LETTERS AFTER YOUR NAME
A.M.I.Mech.E. A.M.I.E.E. A.M.I.C.E.
F.R.I.C.S. A.M.I.Struct.E. L.I.O.B.
A.M.Brit.I.R.E. A.F.R.Ae.S. A.M.I.P.E.

HUNDREDS OF OTHER COURSES
(Tell us what interests you)

T
THE 13.I.E.T. IS THE LEADING INSTITUTE OF ITS KIND IN THE WORLD
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Owing to the paper shortage "The Cyclist," " Practical Motorist," and " Home Movies " are temporarily incorporated.

FAIR COMMENT
Lathe Competition Result

SOME excellent designs were submitted
in connection with our lathe compe-
tition, and the winning design, with

descriptive notes, is given elsewhere in this
issue. Three other designs were of such
merit that I have increased" the prize list,
and the designs submitted by the three
runners-up will appear, in later issues. The
winning design, it will be seen, is not out-
side the scope of the amateur. Its designer
has, of course, departed here and there from
orthodox practice to bring the construction
within the workshop facilities of the amateur.
One or two pieces, perhaps, will have to be
placed in skilled hands, especially those parts
which need turning.

At Radiolympia
T WAS able to meet very many of my

readers during Radiolympia. I enjoy
these friendly contacts, for it enables the
reader to express his views and make sugges--
tions in a more extended form than is pos-
sible by correspondence. As my readers
know, I do not lose many opportunities of
going amongst them when the opportunity
offers. During the year I am called upon
to judge competitions, make speeches at
annual dinners, present prizes and visit local
exhibitions. This involves a great deal of
time, but I cheerfully undertake these tasks.

During the recent Battle of Britain week
I judged the Model Aircraft Competition at
Horley,- and I think as a result I have been
instrumental in banding together all those
lone hands whose individual work collectively
made the exhibition. Every exhibitor is a
keen reader of this and our associated jour-
nals. I hope that the secretaries of the model
clubs who are arranging similar events will
keep me informed. Where time permits, and
providing that the date does not collide with
another, I shall be delighted to visit their
functions. Where the membership is small
it is often useful to combine efforts for the
purpose of, say, an exhibition with clubs
from surrounding districts. In the early
months of this year, when I gave a lecture
on watch manufacture to the Stoke-on-Trent
Engineering Society they combined with the
Coventry and Birmingham Branches of the
Institution of Mechanical Engineers. This
often saves three visits.

Engineering Data Sheets
EVERY week for at least twenty weeks

our companion journal, Practical
Engineering, is publishing eight engineering
data sheets. There will thtA be over one
hundred and sixty in the complete series, for
which a specially embossed and fitted binder
has been prepared which is available to all
readers at the reduced price of two. shillings,
including postage. Many readers of this
journal will find these tables of great value,
for they are hitherto unpublished tables of
valuable engineering data and formula.
Practical Engineering is published at four -
pence every Friday, but to ensure that you do -
not miss an issue and thus break the sequence
an order for regular delivery should be given

By THE EDITOR
to your local newsagents. Remittances for
bir-ders should be sent to Practical Engineer-
ing, George Newnes, Ltd., Post Sales
Department, Tower House, Southampton
Street, Strand, London, W.C.2.

Salesmanship in America
AN American journal has some unflattering

remarks to make about British motor
cars and British car salesmanship in America.
Here are some extracts:

" Take the case of U.S. sales of British
automobiles. From a 1948 peak of more than
1,000 a month and great hopes 'for the
future, English car makers are now selling
less than half that many autos in the U.S.,
and the prospects for the future. are dismal.

" Why the sudden slump ? Britons them-
selves blame the over -high price tags they
are forced to hang on their cars over here,
due to heavy costs and taxes in England,
shipping expenses, import duties, and so on.

" No doubt imported British
costly - to 'compete On price alone with our
own makes. But high costs aren't entirely
responsible. It's obvious that another factor,
ignored by our overseas cousins in all pub-
lished statements, has much to do with the
slump. That factor .is just plain bad sales-
manship ! .

SUBSCRIPTION RATES
including postage for one year

Inland - - - 10s. 6d. per annum.
Abroad - - - 10s. 6d. per annum.
Canada - - - 10s. per annum.
Editorial and Advertisement Office : " Practical

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

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

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

Copyright in all drawings, photograph. 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.
NOTICE TO INTENDING CONTRIBUTORS

THE EDITOR LOP PRACTICAL MECHANICS is always
pleased to consider manuscripts suitable for
publication in the columns of this journal. As a
general guide, articles should be about 1,200
words in length, although where the subject
warrants it, the article may be extended to 2,000
words. Short articles of Soo to 7so words are
also accepted.

To avoid the possibility of overlapping,
intending contributors are advised to write
in the first instance to the Editor, giving a
brief outline of the article they intend to
write, and at the same time enclosing
details of their qualifications.

MSS. should be typewritten, using one side of
the paper only, and double spacing. Preferential
consideration will be given to those MSS. which
are accompanied by sketches and'or photographs,
and these should be properly captioned.

The. Editor does not hold himself res-
ponsible for the safe custody of manuscripts,
but every effort will be made to return
unaccepted contributions if a stamped and
addressed envelope is enclosed. All corre-
spondence intended for the Editor should
be addressed : The Editor, PRACTICAL
MECHANICS, Tower House, Southampton
Street, Strand, W.C.s.
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" We believe there is plenty of room in
this country for some outside competition in
the automobile division. We think that inti-
mate exposure to somebody else's styling
notions might help Detroit (and the American
public as well) to overcome its unfortunate
preoccupation with the upside-down bathtub
or cheesebox-on-roller-skate idea of what an
automobile should look like.- We think the
British can give us that kind of healthy corn-
"petitionand make themselves an honest
buck in the bargain. If they really try.

" We don't think the British are ever
going to give us a run for our money with
their current 'species of Lydia Languid sales-
manship. We'd like to see them start all
over again-and do it right this time, by
investing a little dough in a really profes-
sional campaign to make Americans want to
buy British cars."

Storm Location
EVERY day observers in the British Isles

" see "'thunderstorms a thousand miles
or more away: Storms which may be out
in the Atlantic or over the Dalmatians are
located by direction finders at four stations
in the United Kingdom.

Every lightning flash produces radio waves
which can be picked up and it is these waves
which the stations see on their -cathode ray
tubes. The direction finder at each station
has two receivers, each connected to a loop
aerial. One aerial is orientated along /he
North -South line and the other along the
East-West, so that an impulse from a flash
is received on the aerials in different
strengths, and produces a. line on a cathode
ray tube accordingly. For instance, if an
impulse arrived from a lightning flash at due
North from the station, there would be
nothing received on the East-West aerial and
the line on the tube would be vertical. If
it came from due East the line would be
horizontal, and so on. The position of the
line on the tube is read by eye from a scale
round the edge, or it can be photographed
on moving film.

The observer at the control station at Dun-
stable selects a flash on the tube, usually a
strong one, and immediately signals to the
other three,- who are all connected by land
line. The flash is still visible on their tubes,
because of the afterglow, and the out stations
pass in their bearings which are plotted on
a chart. Where the bearings intersect is the
position of the storm centre.

If the flashes are being- photographed a
code signal is transmitted from control which
lights up a small lamp in each camera and
prints a scale on the edge of ,the film. The
film, which carries a record of every flash
picked up, is developed, and flashes -are
selected and identified by means of the scale.
Although this takes a little longer it elimin-
ates any possible error and makes certain
that bearings are given on an identical flash.
The bearings are plotted in the same way on
the chart, which is made from a " gnomonic "
projection, and on which no correction for
the curvature of the earth's surface is
necessary.-F.J.C._
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Some Simple Inventions
tiubber
Drive Wheels Including a Few Suggestions for Prospective InventorsOpPrat ing

Knob

High Speed Brush

Fig. I.-Anti-splash device for cycles which
might be made to work.

you can sometimes hear people say
that -there is nothing to invent these
days, that everything has been in-

vented. Now any wide-awake person knows
that this is idle talk ; he knows that there
are more opportunities for inventors today
than ever before. Not only is the field open
to the man with academic qualifications, it
is open to the ordinary man who thinks of
simple ideas, such as new household gadgets
and things that are used by everybody every
day. It is often these simple ideas that
make the money and occasionally turn out
to be real fortune makers.

Inventing is more than just thinking, it
means action, and this is where many a
potential inventor finishes. He thinks out
an idea, perhaps on a train journey or maybe
when lying in bed, and instead of getting
it down on paper he lets it fly out of the
window. Getting it down is the first posi-
tive step after thinking it out, and the next
step is to make a model, either in wood, card-
board, tin, or plaster according to what the
idea is.

Provisional Protection
If you think you have something good get

it protected right away. The easiest and
cheapest way of doing this, although perhaps
not the best way, is to go to the nearest
G.P.O. and ask for a set of Provisional
Patent Forms ; these will cost you a pound.
Fill them in and send them to the Patent
Office. If the idea is accented it is pro-
visionally covered for twelve months and
you can start negotiations with interested
parties for the sale of your patent.

Of course, if you are really interested in
inventing it will pay you to join the nearest
Society of Inventors. And again, if you
think your idea is very good, and you have
the money, take it to the nearest patent agent,
who will draw up a provisional specification
costing from about £4 4s.' according to the
complexity of the idea. This will make it
harder for any unscrupulous person to steal
your idea. But remember this, the Patent
Law in this country as it stands, offers very
little protection to the poor inventor. Should
any person steal your idea, you will have to
take action against him, and this may cost
thousands of pounds, to protect something
which is yours.

This does not affect the large firms so
much, who generally carry a large staff of
technical experts supported by a big financial
backing. They can fight and protect their
ideas, but with the poor inventor, he has to

By J. W. TOMLINSON

simply watch his invention being stolen. A
wise old friend of mine who had spent many
years in America, where people are more
patent minded, told me one day after I had
just taken out a provisional-" The best way
with these little ideas is not to bother with
a patent at all. Get it on the market, make
what you can, then leave it to the sharks."

The small inventor working on his own
will mostly be interested in gadgets of a
simple nature, leaving the expensive thoughts
for the big concerns. Thousands of pounds
have been made in the past on these simple
things. The man who put the crinkle in hair
pins to stop them slipping out made a
fortune, also the same is said of the man
who invented barbed wire, and we all know
of some simple toy that has made a fortune.

Torgule Tube

Pivot

Bowden
Cable

Sand
Box

Fig. 2.-Suggested

What to Invent
The scope is as wide as civilisation and

the inventor can have his pick from any walk
of life. Take cycling, for instance ; there
are several million cyclists in this country,
and although the enthusiast does not mind
getting wet, there are still millions who
would like to remain dry when cycling in the
rain. A fortune is waiting for the man who
can invent an all-weather cycle, a kind of
umbrella cycle, simple and cheap and easy
to handle. ' If the inventor does not want
to go this far, a simple idea is needed to
prevent trouser legs from getting soiled and
splashed from the front wheel. No cyclist
objects to putting on a raincoat, but pulling on
leggings is a bugbear. Any rider can observe,
especially at night time, when the front lamp
throws its beam across the spray, that the
dirty water is thrown off the front of the
wheel and the rider runs into it. If this
water which is taken up from the road could
be wiped off the tyre the nuisance could be
prevented. A suggested idea is shown in
Fig r. The gadget should be made so that it
can be instantly thrown in and out of gear,
and could be arranged with rubber wheels
running on° the sides of the tyre which oper-
ate a high speed brush or fan. Another
annoying thing is a wet saddle, and this can
happen in a matter of minutes when the
cycle is left in the rain. A concealed roll
of plastic fitted to a spring roller, which
could be pulled instantly over the saddle and
released by just a flick, would be invaluable.

Joint

,(
Sid* 'Thrust
Releases Sand

Release
lots For

Each Side
of the Tyr*

Whet,/
Lowered
to Ground

device to stop a skid.

To Prevent Skidding
Hundreds of lives are lost every year

through vehicles skidding on greasy and ice
bound roads, and there is no satisfactory way
of preventing this happening. A line of
thought can be taken up from the method
employed by the railways, when sand is
dropped on the line. In this case it is an
easy matter, as the locomotive is on lines
and the sand can be dropped with time to
spare. With the motorist the vehicle in-
variably skids sideways, and it all happens
in a split second, giving the driver no time
to think or press a button. An automatic
device which dropped sand only when the
wheels went sideways, as in a skid, would
be just the thing. This could be operated by
a small wheel, which is lowered by bowden
cable when travelling over slippery roads.
The wheel is attached to a pivoted arm, so
that the slightest side thrust caused by the
Quick Drying
Metalastic Fluid

Fig. 3.-Why not an overnight method for
making shoes last longer ?

vehicle skidding, operates the trip mechanism
which releases the sand. The release could
be arranged so that the sand was dropped on
the skid side of the wheel, as shown in Fig. 2.

Shoe Repairs
Shoes are used by everybody and they are

always wearing out. Often when shoes are
sent for repair more leather is pulled off by
the repairer than is worn off by the user. If

Fig.

Slow Revolving
Wheel

Clockwork

Adjustable
Rests

Adjustable
For Length

4. Automatic device for stirring jam,
etc.
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Fig. 5.-A pea sheller. If this could be made
to work it would make a lot of money.

someone invented a quick drying metalastic
paste, which could be brushed on to the worn
part before it is through (Fig. 3), the shoes
could be made to last four times as long
between repairs. The piste could be made
of iron filings mixed with some quick drying
synthetic liquid and sold in handy bottles
complete with a brush through the cork.

Mechanical Stirrer
There was an appeal in the Press recently

from a housewife asking for an automatic
stirring device, so that she could get on with
the work instead of just standing stirring.
A suggested merited of approach is shown in
Fig. 4. A clockwork unit is fitted to an
adjustable stand, so that it can be placed on
any sized saucepan. A stirring arm is
pivoted by a bar passing through it near the
top end, which is connected to the periphery
of the drive wheel.
Pea Sheller

One of the biggest headaches for the hotel
kitchen staff is the shelling of peas. Devices

for doing this have been mentioned in the
past, but there does not appear to be any
real method. What is needed is a gadget
having a hopper for feeding in the peas,
these passing between knives which cut the
shell and allow the peas to drop through a
screen into a receptacle ready for the cook.
This is a big order, but no doubt someone
will do it some day. To get you started;
ready for the next lot of peas, an idea is
given in Fig. 5.

Self Hair Cut
What a nuisance it is to keep having to

go to the barber, and often to have only
the back and sides trimmed. According to the
hairdressers very few young people are enter -

Electric Hair
Cutter

Rubber Track on
Eccentric Rollers

Fig. 6.-Suggested line of thought
hair -cutting machine.

ing the trade, so we might all have to cut our
own hair one day. In any case, an idea
would be very welcome by which you cut
your own hair easily and accurately. There
are combs on the market with blades
attached, but these are only a compromise.
The real idea would have to cut the hair
very short in the neck with a gradual taper
to the long hair. This could be worked by
an eccentric roller with a spring return
attached to an electric or manually operated
hair trimming machine, as shown in Fig. 6.

Mechanical Spade
We already have electric hedge cutters

for self

operated off the mains through a transformer.
and an electric motor. If an electric spade
was invented to work off the same equip;
ment the combined effort would indeed make
gardening a pleasure. A suggested idea is
shown in Fig. 7. An earth screw is mounted
on a single wheel and driven through a gear-
box by the detachable electric motor. In
use the tool is walked across the garden
and is connected to the transformer by an
overhead lead on a self-winding spool.

The Inventor
Inventing can become a very interesting

hobby, thinking out ideas and then working
them out in the workshop. The inventor
can spend many a happy hour making the
models which may bring him a fortune.
There is just as much scope for the ordinary
handyman as there is for the highly trained
scientist. The former may work on ideas
which according to theory will not work, but
theory is not always right, and whereas the
scientist would not attempt a thing unless
theory said it was right the ordinary handy-
man with his trial and error methods may
stumble on something really good.

Lead to Self -Winding
Spool and Transformer

Fig. 7.-A suggestion
for a mechanical spade
using an earth screw.
The motor is detach-
able for use with an
electric hedge cutter.

Detachable
Electric
Motor

Reduction
Gear

Earth Screw

Photo -electric Race -timing Equipment
IN.NOTABLE step forward in the applica-

tion of science to securing precise
records of sporting events has been made
recently in the installation of a new type of
photo -electric timing equipment at Hackney
\Vick Stadium, London. This apparatus was
designed and manufactured by The General
Electric Co., Ltd., Magnet House, Kingsway,
London, in co-operation with the electrical
staff of the Stadium.

For many years, photo -electric timing has
been used at Hackney Wick and elsewhere,
and has been acknowledged as the best way
of securing accurate and consistent figures.

Hitherto this has been done with an
electrically -controlled stop watch, but the
new apparatus uses a six inch diameter clock
which indicates to t; too second, and is made
by Messrs. Thomas Mercer, of St. Albans,
who have been precision chronometer makers
for nearly too years. The timepiece is clutch -
operated from a synchronous motor, and is
not subjected to any mechanical impacts such
as those which occur when an electrically -
controlled stop watch is started or stopped,

and which must impose
a certain amount of
strain on the relatively
delicate mechanism.

The equipment is
fully automatic in
operation and is de-
signed to avoid, as far
as possible, all human
errors.

Power for operating
the apparatus is drawn
from the electricity
mains and although
the frequency of the
supply is normally
sufficiently accurate for
domestic clocks it is
quite inadequate to
provide the accuracy
supplied by this appa-
ratus. Consequently
the installation in- The
eludes a frequency

Drive to
Wheel

control unit which centres around a valve -
maintained tuning fork, temperature com-
pensated and guaranteed to give the correct
frequency within a high degree of accuracy.

photo -electric equit'ment installed in the Judges' Box at H"ckney
Wick Stadium, London.



46 NEWNES PRACTICAL MECHANICS November, 1949

A Door -chime Alarm
A Novel and Interesting Device.

IN the February issue of PRACTICAL
MECHANICS a reader proposed the
novel suggestion of utilising the electric

door -chimes as an alarm, but is anticipat-
ing some difficulty in making an effective
actuating mechanism. As many other rea-
ders may be interested in this conversion,
the writer has pleasure in giving some
suggestions and details of a suitable make
and break device which should give every
satisfaction in use.

In detail, the device consists of a small
low -voltage electric motor suitably geared
down to a cam. The gearing is arranged to
give the cam one complete revolution every
two seconds. The protuberance of the cam
depresses two brass contacts into electrical
connection, then breaks, thus sounding the
chimes as would normally occur with the
depression of the door -push. This action,
of course, continues as long as the motor
runs, and a small switch should be placed
in the motor circuit to stop same when
required.

General Arrangement
The illustration (Fig. t) clearly shows the

working arrangement of the alarm device.
A small low -power motor can be purchased
from any model stockist for a few shillings.
Ascertain, if possible, from the makers, the
speed of the motor in revolutions per minute.
From that, it is a relatively simple deduction

find the ratio of gear reduction required
to give the cam wheel one complete revolu-
tion every two seconds. For instance, a
motor giving boo revolutions per minute
would require a 20 tot gear reduction. In
cases of fairly high motor speeds, a double
reduction gear will be necessary.

The reader can best determine for himself
the most suitable method of fixing the small
driving gear wheel upon the motor shaft. As
there are no great strains involved, well
sweating in with solder should be perfectly
satisfactory. The cam (see Fig. 2) can be
cut out of either brass or copper of 2,in.
thickness. The profile of the cam should
be very carefully made to the shape indi-
cated, and the " lift " area must be polished
smooth with fine emery paper to minimise
drag upon the rubbing surfaces. The cam

Case Indicator

\\. Wire

Guide for
Indicator
Wire

Brass
Contacts.

Fig. 1.-General arrangement of the electric
door -chime alarm device.

Small
Electric
Motor

Cars
Brass
Standards

must be fitted concentric to the large driven
gear wheel, either by riveting or bolting
together. Do not use solder or brazing,
as otherwise the heat may distort the gear
wheel and cause uneven running.

The motor is mounted upon a fairly sub-
stantial baseboard, and the cam wheel
arranged to run freely in engagement with
the small driving gear wheel. If the gear
wheel standards are made from fairly heavy
brass, they will also provide perfectly satis-
factory bearings for same. The brass contacts
are screwed into the baseboard in a suitable
position so that the cam protuberance closes
the circuit. The rubbing .surfaces between

Batteries Hand Contact

Switch

By E. S. BROWN

course, necessary to make sure that the gear
cam has not come to rest while closing the
contacts. A simple indicator is incorporated
in the design (see Fig. which consists of
a short length of wire resting upon the brass
contact blade and protruding through the
top of the case. The hole through which
it protrudes should be materially larger in
diameter than that of the wire in order that
no resistance is offered. When the con-
tacts are open the wire will project an
appreciable amount from the case. When
closed the wire will be in a lower position.
When the alarm is in action the indicator
will move vertically up and down as it fol-

Chimes
Circuit

Batteries

Fig. 3.-Showing the wiring between the clock, alarm device, and chimes.

the cam and contact blades should have a
spot of light oil applied to minimise friction
at this point. Although not absolutely
essential, a cover fitted over the assembly
not only gives a neat and workmanlike
appearance, but also prevent the ingress of
dust and fluff, etc., which is, of course, to be
avoided.

Wiring Details
Fig. 3 gives a detailed description of the

wiring scheme. As stated before, a switch
should be incorporated in the motor circuit
to disconnect same as required. When the
motor is switched off and static, it is, of

Reduction
Gears

Cent Secured by
4 Rivers to
Gear Wheel

Wiring

to Brass
Contact

Baseboard

/hdicator
Wire

Guido

Indicator
Resting on
Contact
Blade

Contact Wiring
P/ate

Fig. 2.-End view of the des ice showing the
cam, contacts, and indicator wire.

lows the action of the earn upon the
contact blades, and should stop in the higher
position.

The motor can be run from a separate
battery or from the battery or transformer
servicing the chimes, providing that suffi-
cient power is available. The electrical con-
tact is best arranged with the hour hand
of the clock. As a suggestion, a smaller
secondary dial could be imposed on the
original, and so mounted as to turn upon
its axis. A small locking device should be
installed to secure the dial in the required
position. A very light contact strip is fitted
on its periphery to enable the hour hand
to make contact at the appointed time. The
cross section of the strip should be sufficient
to enable the clock hand to make continuous
contact for about one minute. The contact
strip should be adjusted to give the mini-
mum friction consistent with the satisfactory
running of the motor. The necessary
connection can be made with light flex, but
care should be taken not to overturn the
secondary dial and so break the flex from
its connection.

To set the alarm, it is only necessary to
turn the secondary dial to the desired posi-
tion, lock same, then close the motor switch.

A NEW VEST POCKET BOOK

NEWNES METRIC &
DECIMAL TABLES

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

Geo. Newnes, Ltd., Tower House,
Southampton St., Strand, W.C.2.
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BuildinA Bicycle Wheels
32 Spokes

Fig. 1.-Spoking a 32 -spoke wheel.

MANY cyclists may find it useful to
know the principle of spoking cycle
wheels with tangent spokes. In the

diagrams reproduced are shown the arrange-
ment of the spokes and particulars as to how
to proceed in placing the spokes in the
appropriate holes in hub and rim.

The three diagrams, Figs. a, 2 and 3, shpw
the spoking of one side only of cycle tangent
wheels for thirty-two, thirty-six and forty
spokes. When the number of spokes in a

wheel, if divided by four, give a quotient
which is an even number the arrangement
Shown for thirty-two and forty spokes is
adopted. If the quotient is an odd number
(as thirty-six divided by four equals nine)
the arrangement shown for thirty-six spokes
is adopted.

The first thing to do is to get four spokes
in one side of the wheel. In the above
mentioned diagrams these first four spokes
are indicated by dotted lines. When the
number of spokes is divisible by eight, as in
Figs. f and 3, these first four spokes are
taken from holes in the hub flange directly
above and directly below a line X -Y. The
spokes are marked A. B, C, D. A and B
go in one tangential direction and C and D
in the opposite tangential direction.

The heads of spokes A and B are inside
the hub flange. The heads of spokes C and
D are outside the hub flange. The spokes
are carried across to the rim so that they
come each side of a spoke hole on opposite
diameters of the rim. That is to say there
will be a spoke hole in the rim between each
sooke for a spoke going to the other side
of the hub. At present we are only con -
concerned with lacing one side of the wheel.

Having got these four spokes in and
nipples on them screwed up halfway along
the threads we can continue putting spokes
in. We take one of the four spokes and
put, in the next hole in the hub flange but
one to it, a spoke with the head on the
same side of the flange-that is, if the head
of the spoke we have selected to follow is
inside the flange our spoke will have its head
on the inside. All spokes going in one tan-
gential direction have their heads on one side
of the hub flange, and all spokes going in
the other tangential direction have their
heads going in the opposite side of the same
flange. We are dealing with only one flange
of the hub.

The sketches show the heads by black
blobs and the end of the spoke is hidden
till it leaves the flange. This is so in all the
three sketches.

The Correct Procedure for
Fitting Tangent Spokes

By " ENGINEER "

Spoking
Having put the spoke through the flange

hole take it to the hole in the rim fourth away
from the spoke we are following, leaving
three spoke -holes in the rim between two
spokes on one side going in the same tan-
gential direction. Two of these three holes
are for spokes from the other flange of the
hub. Continue following round in this way
till all the spokes going in one tangential
direction are in. Then take a spoke running
in the other tangential direction and follow
this round in the same way till all the spokes
that side are in. All the holes in that side
hub flange will be filled with spokes and
every other spoke -hole in the rim will be
occupied.

Now put in spokes in the other flange of
the hub. To do this sight along the hub
in a line with its axis (axle or spindle) and
it will be seen that the holes in the other
side of the hub are opposite the spaces
between the holes in the side we have laced.
Put a spoke in one flange hole and take its
end to the hole in the rim immediately beside
that in which the spoke from the adjacent
hole in the opposite hub -flange is nippled,
and see that if the hole is to left of the hole
we are sighting past the spoke goes into the
hub in a hole to the left of the spoke which
goes from the hole in the flange we are
sighting from.

Then follow round putting all the spokes
going in that direction into the flange and

/ 36 Spokes

Fig. 2.-Spoking a 36 -spoke wheel.

rim. There will then be left holes in hub
and rim for the remaining number of spokes
going in the opposite tangential direction.

This system of lacing applies to Figs.
and 3-wheels with thirty-two and forty
spokes. Now look at Fig. 2. This is for
thirty-six spokes, and the number is not
divisible by eight, but by nine, so the initial
spoking is different.

Here the first four spokes one side of the
wheel are indicated again by dotted lines, and
again spokes A and B go in one tangential
direction and C and D in the other. But
unlike Figs. I and 3, two of the four cross
each other. These are A and C.

To put these first four spokes in we take two
holes diametrically opposite on the line X -Y

Fig. 3.-Spoking a 4o -spoke wheel.

which is the centre line, and lace spokes B
and D through the holes Bt and Di in the
rim ; these holes are one on each side of the
diameter -line E -F, leaving one spoke -hole
between in the rim.

Then from two holes next in the hub above
those we have put spokes B and D through,
we take spokes A and C crossing each other
to holes each side of the vertical line E -F
which cuts two spoke -holes in the rim and
the centre of the hub, these holes being At
and CI. We then continue to insert spokes
round in each direction exactly as explained
in the case of the thirty-two and forty
spoke wheel, and in the same way in the
spokes from the other flanges in the hub to
the remaining alternate holes in the rim.

For a hub of standard type we get the
length of the spoke from inside the curve
of the head by taking half the inside
diameter of the rim. The thread on the
spoke should be r/ f6in. longer than the
thread in the nipple, so that part of the
unthreaded part of the spoke goes up inside
the clearance part of the hole in the nipple.

Spokes and Nipples
The strength of a cycle wheel depends

upon proper building and the correct dis-
position of the spokes in the rim. The
spokes lie at a tangent to the hub flange,
half the spokes being tangential in one
direction and half in the other. In some
light machines the front wheel has direct
spokes because it has no drive to transmit
as between hub and rim as in the case with
the rear (driving) wheel of the bicycle. But
in both cases a spoke is hooked through
a hole in' the flange of the hub and holds
to the rim by a nipple which is screwed
on to the spoke and has a head which beds
down into the rim.

The cycle is, in fact, suspended from the
rim by the spokes which, being of very thin
wire, can take the strain of the load and
drive only by tension upon them. They
cannot support a compression load.

Principle of the Tangent -spoked Wheel
Fig. 4 shows the principle. A is the

rim, B is the hub, CC the spokes and
DD the nipples. Where a wheel is direct
spoked the spokes run rapidially from hub
flange to rim and the holes for the nipples
are drilled in a direct line to the hub-
and in the centre of the rim nearly but a
little splayed to each side so that the nipple
beds down in the concave portion of the
rim-the " well base." This slight side
splaying is shown in Fig. 4, where it will
be seen that the nipples lie radial to the
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Figs. 4 to I0.-The various
a wheel.

curve W -X, which is the curve of the rim
bed.

If the rim is drilled directly in the centre
of the rim bed, as in Fig. 5, the spoke will
tend to be held in a plane in line with
the wheel centre shown by the thin line,
and the pull on the spoke will bend the
spoke, as shown at A, where it leaves the
nipple. This is the cause of many of the
troubles of broken spokes. But this is not
the only cause. In a tangent wheel the
spoke does not meet the rim square with
a tangent, A -B at the point where the rim
is drilled. This is shown in Fig. 6.

Here we have a portion of the rim curve
and a tangent spoke leaving it in the direc-
tion to meet the hub flange at the side.
It will be seen that the spoke is not radial
to the rim. Since every alternate spoke on
each side of the wheel goes off at the oppo-
site tangent to its neighbour it will be seen
that if the rim bed is thick, as in the case
of an aluminium rim, or is double, as in
the case of a Coulay rim (Fig. 7), the drill-
ing of the spoke holes must alternate not
only from side to side but also fore and
aft, or the spoke will be bent where it leaves
the end of the nipple, as at A in Fig. 8.

The holes in the rim should therefore be
drilled in the direction in which the spoke
will lie.

points in spoking

Some Practical Points
A good many wheels are turned out where

these considerations are not fully met. They
can be picked out by carefully noting
whether nipple and spoke, viewed from all
sides, are in dead line with each other. If
they are not, if the spoke leaves the nipple
at a decided angle sideways or fore and
aft as in Figs. 5 and 8 respectively, the
wheel will not stand up to its proper work.
Washers offset, as Fig. 9, can be used in
their rims, and at Fig. to is shown a

List of spoke lengths for cycle wheels

in.

I Fronts Rears 3 -Speeds

32
holes
in.

36
holes
in.

36
holes
in.

40
holes

in.

36
holes
in.

40
holes

in.

28x Ii
26x Ii
26 X ia
26 ii Ik

12*
II*
III
IIII.

12
II--

12
II--

Ili
Ilisit
II Zy

1111
1011--

II*
witii
III

reinforcing washer for their rims and straight
spokes.

The nipple should fit the spoke so that
it can be screwed down the whole length
of the thread with the thumb and finger,
but must have no shake. If it is tight it
may break when trueing the wheel or adjust-
ing it if it gets a little out of truth. If
it is slack the threads in nipples may strip
and let the spoke loose and the rim will
move, at that point, out of truth sideways.

The spoke and nipple-in correct position
-are shown enlarged at Fig. it. It will
be noticed that when the spoke is taut and
the wheel true no threads should be visible
on the spoke. The end of the threaded part
of the spoke should be up inside the clear-
ance bore, A, in the nipple.

Fig. 12 shows the spoke alongside the
nipple. The spoke is in relative position
to that which it should occupy in the nipple.
The non -screwed (clear) part of the spoke
is not quite so long from the end of the
nipple to the thread as is the cleared part
of the nipple from end to thread, as shown
by the dotted lines.

The Thread as a Guide
This is important, for if the thread is

not long enough the end of the thread on
the spoke, will reach the end of the thread
in the nipple and you cannot screw the
nipple down any farther and cannot further
tension or true the wheel. The condition
is shown at Fig. 13.

If the thread on the spoke is too long
it may reach below the cleared part of
the nipple (Fig. 14) ; it will look bad, wet
will get in and rust the spoke, and the
spoke will be deprived of the lateral sup-
port of its thickest (unthreaded) diameter
fitting snugly in the nipple-the ideal
condition, as in Figs. t s and 12.

The simple rule is that a little of the

unthreaded part of the spoke should be
up in the nipple, but should not reach to
the beginning of the thread in the nipple.

The heads of the spokes should neatly
fit the holes in the hub flange.

Fig. 15 shows the correct position. Here
the bend in the spoke follows the contour
of the hole in the flange. Fig. 16 shows

Fig. it. Fig. 12. Fig. 13. Fig. 14.

Fig. 15. . Fig. z6. Fig. 17.

Figs. II to
17. - Points
concerning
spokes and

nipples.

a hub flange hole too arge and with sharp,
not rounded, edges to he hole. The spoke
is pulled across, catches the sharp edge
under the head and at the centre of the
bend. Such a spoke will be liable to break
under an extra strain-pedalling or hub -
braking.

In Fig. 17 is another fault. The spoke
fits the hole, but has too wide a bend at
A. The bend will " give " a little and
throw the wheel out of truth. Also, con-
stant tension on and tension released from
the bend, as the spoke takes and leaves the
load, will cause the metal to become brittle
and the spoke will eventually break.

Books Received
Modern Locomotives. By Brian Reed.

Published by Temple Press, Ltd.
84 pages. Price 8s. 6d. net.
THIS book, which is one of the boys'

" Power and Speed" Library series,
describes all types of locomotives, including
those driven by diesel engines and gas -
turbines, and explains in simple language the
technical details of their construction and
operation. The book is well illustrated with
line drawings and half tones.

Modern Ships. By F. E. Dean. Published
by Temple Press, .Ltd. 96 pages.
Price 8s. 6d. net.

IN this interesting book, which is another of
the boys' " Power and Speed " series,

the author describes how a ship is built, and
the preparations for launching the vast hull.
The illustrations show how a modern liner
takes the water ; the various types of machinery
that drive the ship-steam engines, turbines
and oil engines-and their working. Many
of Britain's largest liners and cargo vessels
are described and illustrated, and also special
types of craft such as coasting vessels, tankers,
tugs and ferries.

The F.P.A. Journal (No. 6). Published by
the F.O.C. Fire Protection Association,
84, Queen Street, London, E.C.4.
THIS issue of the F.P.A. Journal contains

details of three fires from which much
may be learned of structural, storage and
industrial fire hazards. The addition of
wetting agents to water in order to improve
its value for fire fighting purposes has been a
subject of considerable interest in recent
months. A short article on the subject

appears in this issue, together with technical
notes on hazards, " bottle gas " installations,
etc.

General Prospectus of the I.C.S. Pub-
lished by the International Corre-
spondence Schools, Ltd., International
Buildings, Kingsway, London, W.C.2.
THIS general prospectus covers, in con-

densed form, the courses of instruction
offered by the International Correspondence
Schools to men and women desirous of
reaching higher positions in their chosen
careers. The prospectus also includes in-
formation about the teaching methods, the
teachers, the prestige and the successes of
I.C. Schools.

A Delightful Christmas Gift
AT the present time when so many of the

good things of life are in short supply
here at home, the Christmas gift season
presents many problems, particularly for
those who have friends or relatives overseas.

There is, however, a simple solution-you
can send your friends subscriptions to
PRACTICAL MECHANICS. These gifts are not
only original, acceptable and free from all
restriction, they have also cumulative value
in that every issue throughout the year serves
as a reminder of your good wishes.

We shall be pleased to arrange as 'many
overseas gift subscriptions as you may wish
to send at the normal annual rate of los. 6d.
In addition, an attractive special greeting card
will be sent in your name with the first copy
of each subscription.

Just write to the Subscri-Ption Manager,
PRACTICAL MECHANICS (Dept. G.2.), Tower
House, Southampton Street, Strand, W.C.2,
enclosing the addresses of your friends with
remittance to cover, and we will do the rest.
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The Elements of Mechanics
and Mechanisms -25

IN a series of gears which will work ac-
curately together, the tooth -form is not
the same throughout, but depends on the

number of teeth. Consequently, if the gears are
produced by a form -cutting process, a different
cutter should be uszd for each number of
teeth of each pitch. To avoid this difficulty

Rbiling Circle

Pitch Line of Reck

Fig. 27.-Genera-
tion of cycloidal

rack.

Rolling
Circle

(and also to enable gears to be cut quickly and
accurately), modern cutting processes make
use of " generating " action. The easiest way
to grasp the idea of generation of a tooth shape
is to consider the meshing of a pinion and
a rack.

A rack is part of a gear of infinite size, any
limited length of the pitch circle, therefore,
appearing as a straight line. The tooth -form
of a rack on the cycloidal system is thus
composed of the two curves (cycloids) formed
by rolling a circle on each side of the pitch
line (see Fig. 27).

It will be seen that the cycloid is the special
form assumed by both epicycloid and hypo -
cycloid when the fixed circle is infinitely large.

Generation
The geometrical process known as " Gener-

ation " may be described by reference to Fig.
28. Here the straight line AB and the point
0 are marked on a fixed plane. The rack -form
is marked on a separate sheet of paper CDEF
set so that the pitch line GH of the rack
coincides with AB. Circle No. z represents
the edge of a piece of tracing -paper located
by a drawing -pin at 0 and capable of
rotating about 0. On this paper is marked
the circle No. 2, representing the pitch
circle of a gear meshing with the rack. This
circle touches the pitch line GH of the rack
at P. The pitch line and the pitch circle are
marked at equally spaced points numbered
3, 4, 5, 6, 7, etc. The spacing of the points is
the same on the line and on the circumference
of the circle.

With the sheets of paper in the positions
shown, the rack tooth -form is traced on the
circular paper. The rack is then moved
horizontally, keeping its pitch line on AB
until the point 3 coincides with P. The
circular paper is rotated until point 3 coincides
with P (thus bringing together the two points
marked 3). The rack -form is again traced on
the circular paper. The process is repeated
for other settings of the papers, and the
successive tracings of one tooth of the rack -
form appear somewhat as shown in Fig. 29.

It will be seen that they all lie inside a
definite " space -shape," which is said to be

generated " by the " rolling " motion of
rack and circle.

Gear Tooth -forms (contd.)

(ALL RIGHTS RESERVED.)

This rolling has taken place in the condition
of uniform velocity -transmission, because
each movement of the circumference of the
pitch circle has occurred at the same time as
an equal movement of the rack along its pitch
line. Therefore, the pinion tooth -form
developed in this way is one which would
give uniform velocity transmission when
meshed with the rack. This statement is,
however, subject to some qualification,
because in certain circumstances a part of the
rack tooth -form may overlap a part of the
pinion tooth -form which is required for
correct contact with the rack -form at some
other state of engagement. This effect is
called interference."

Rack Tooth -form
The generation of a pinion tooth -form by a

rack has been described because it is typical
of generating processes. It is not essential that
either of the pair of gears concerned in a
generating process should be a rack, but it is
convenient to consider rack generation because
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the process is somewhat simplified by the fact
that the pitch line of the rack is straight.

Starting from a particular " basic rack " of
symmetrical form, it is possible to generate
from it the tooth -forms of two gears having
any required numbers of teeth, and (unless
interference occurs in generation) these two
gears will mesh together to give uniform
velocity transmission. In Fig. 30, the rack
tooth outline is seen in mesh with teeth of one
gear with centre A and the other with centre B.
If the rack is of cycloidal form, the path of
contact of rack and either gear above its pitch
line is the circular arc PQ, and the path below
the pitch line is PR. Now, as a single rack
profile in any position can cut the path RQ at
only one point, a tooth of the upper gear must
touch the lower tooth profile at the same
point as a tooth in the lower gear touches it.
Since the rack tooth outline has no thickness,
the teeth touch each other at the same point.
Since the rack gives uniform velocity trans-
mission with each gear, the gears transmit
uniform velocity between themselves.

The rack tooth -form is important because
it is the simplest form in any particular system

of gearing, and because tooth -forms for all
other numbers of teeth may be developed from
it by the generating process.

Straight -sided Rack -form
Accepting the rack as the basis of tooth -

form generation, it is natural to enquire
whether it is possible to use a simpler shape
than the cycloidal one which has just been
considered. This is, in fact, the case, and the
straight -sided rack (Fig. 31) is the basis of
the widely -used involute system of gearing.
In Fig. 31, AB is the pitch line of the rack,
circle No. 1 is the pitch circle of the gear, and
P is the pitch point. The line XPY is drawn
through P perpendicular to CD. Since CD is
a straight line, no other perpendicular to it
can pass through P. Now, for uniform
velocity transmission, the common normal (or
perpendicular) at the point of contact must
pass through the pitch point. Hence, XPY
must be that common perpendicular, and
hence E is the point of contact of rack profile
CD and pinion tooth profile for that particular
position of the rack. As the rack moves
parallel to its pitch line CD remains parallel
to its original direction arid, therefore, the
perpendicular XPY to CD does not change its
position. The point of contact of CD and
pinion tooth always lies on XPY which is,
therefore, the path of contact. As it is always
the straight line from the point of contact to
the pitch point it is at the same time the line
of pressure. The angle between XY and AB is
the pressure angle, and this is the same for all
stages of engagement.

The line OF is drawn perpendicular to
XY and the circle No. 2 is drawn through F.
The pinion tooth profile that touches CD
meets circle No. 2 in G. It can be shown that
when CD makes a movement accompanied
by an equal circumferential movement of
circle No. t the distance by which the point
of contact E moves along XY is equal to the
movement of G along the circumference of
circle No. 2. This is equivalent to saying
that the pinion tooth profile extending
outwards from G is the path of a point E fixed
on a straight line XY, which rolls on circle
No. 2. The path is called an involute "
to circle No. 2, which is the " base circle "
of the involute. (It is useful to note here that
no part of an involute can lie inside its base
circle.)

Fig. 29.-Showing stages in generation of a
tooth -form.
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Fig. 30.-Imaginary
rack in contact with
two gears at once.

Involute Tooth -form
The foregoing description of the generation

of the involute pinion tooth from a straight -
sided rack tooth makes it dear that the whole
profile is part of one curve and does not
change character in crossing the pitch line
as does the profile of the cycloidal tooth. The
important feature of the involute gear is not
the pitch circle but the base circle. In fact,
when an involute gear is not in mesh with
any other gear or rack, it cannot strictly be
said to have a pitch circle at all. As the gear
has usually been generated by a cutter of some
standard pitch, the pitch circle of generation
is often regarded as the pitch circle, and it is,
in fact, a useful circle of reference for detailing
the dimensions of the teeth, but it is not a
pitch circle in the true sense of an equivalent
to a rolling circle, except when the gear is
meshing with another gear in a way which
causes the pitch circle of engagement.

The tooth spacing on the base circle is
called the base -pitch, and this is the funda-
mentally important dimension of an involute
gear. Two involute gears cannot mesh
correctly together unless their base -pitches
are equal. If this is so, and tooth thicknesses
and depths are such as to give continuity of
action, the gears will mesh together with
uniformity of velocity transmission regardless
of centre distance. Of course, there are limits
to the possible variation in centre distance.
If it is too great, the teeth are only partially
engaged, and one pair may lose contact before
the next pair are in a position to take up the
load, in which case the tooth action will be
irregular. There is a limit to reduction of
centre distance because of jambing of the
engaging teeth or interference between tips
and roots.

Pressure Angle of Involute Gears
The construction of an involute is such

that a perpendicular to it at any point is a
tangent to the base circle. Therefore, when
two involute gears are in engagement the
common perpendicular at any point of contact
touches the base circle of each gear.

In Fig. 32 AB is the line of pressure for
contact between clockwise -facing flanks of
teeth in the lower gear and counter -clockwise -
facing flanks of teeth in the upper gear. For
contact between the other pairs of flanks the
line of action is A' B'. These lines intersect
each other on the line of centres at P, which
is the pitch point.

The pressure angle is the angle BPC,
and this is equal to angle BSP. Now, in the
rightangled triangle RSD,

SD SB +-BD = SB I AR
= sum of base radii,
SR= centre distance.

Hence :
Sum of base radii- SD -cos R SD = cosy..
Centre distance SR
The pitch circle of the upper gear is a

circle whose centre is S and which cuts the
line SR at the point P. The pitch circle
of the lower gear is a circle whose centre is
R and which cuts the line SR at the point P.
These circles touch each other at the
point P.

If the centre distance of the gears is
increased, i.e., if the point S is moved farther
from R, this does not affect the size of the
base circles but it alters the angular position
of the common tangent AB, and the position
of the point P is therefore changed.

Consequently, the pitch circles are also
altered in size although the ratio of the
diameters is always the same as the ratio of
the diameters of the base circles. This follows
because the triangles PSB and PRA are
similar, and the ratio PS to PR is therefore the
same as that of SB to RA.

In a standard system of gearing it is found
convenient to determine the depth of tooth
as a multiple of the pitch of the basic rack.
In the British Standard system the total
depth of the tooth, from the tip to the root,
is 0.716 times the pitch. The full depth of
the tooth is not effective in making contact

Fig. 3 1.-
Generation of
involute b v
straight -sided

rack.

with the mating tooth, however, as it is as
necessary that there should be a clearance
between the tip of one tooth and the root of
the space which it occupies between the two
teeth of the mating gear. The working depth
is the distance between the tip circles of the
mating gears, and this is equal to 0.637 times
the pitch of the basic rack. The distance from
the pitch circle to the tip circle is called the
" addendum." The distance from the pitch
circle to the root circle is called the " deden-
dum." The sum of addendum and dedendum
is equal to the full depth of the tooth, and is
therefore 0.716 times the pitch of the basic
rack. In the cycloidal system of gearing, and
also in the involute system as first used, the
addendum is made a constant multiple of the
pitch. In the involute system it was usually
0.318 times the pitch.

In the involute system of gearing, however,
even with a fixed basic rack, there is no
necessity to make the addendum a constant
multiple of the pitch, and, in fact, in British
Standard practice the addendum for any
particular gear is determined by a formula
which depends upon the number of teeth
in that gear, and upon the number of teeth in
the mating gear.

Fig. 33 refers to the generation of the teeth
of a gear by means of a racktype cutter. In
the position shown, the point of contact of
rack and gear tooth is A. If the rack moves
to the left (with corresponding counter-
clockwise rotation of the gear) the point of
contact A moves along the line PB towards B
and contact is made with the rack tooth at

Fig. 32.-Relation between
centre distance, base radii and
pressure angle of involute gears.

successive points along the line AC.
Points A and C reach B at the same
time, and this point is the last point on
the path of contact of rack tooth and
involute gear tooth. Further movement

PtAk. of the rack to the left will cause the
part of the rack tooth between C and D
to complete the generation of a shape
which is not involute, and the general
form of the gear tooth produced is as
shown in Fig. 14. Here the curved line
EF is the involute produced by the
generating action of the part of the rack
tooth which lies between Q and C(Fig.
33). The remaining part GH of the
gear tooth profile (Fig. 14) is generated
by that part of the rack tooth profile
which lies between C and D (see Fig.
33 below).

This curve is called " trochoid," and it is
quite useless so far as effective contact with the
mating teeth is concerned. Furthermore, it
actually cuts away the part of the involute profile
which was originally formed between H and
F so that of the whole depth of the finished
tooth, only EH is effective. The condition
which causes removal of part of the involute
profile is known as " interference." The
gear tooth itself tends to be of a weak form,
owing to the fact that it is comparatively
narrow near the root, and it is said to be
" undercut."

(To be continued.)

0 - Centre of Pitch Circle
and ease Circle

Fig. 33.-Interference in the generation by rack.
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Long-distance Telephones
Interesting Particulars of the Bell Telephone System in the United States

By THE MARQUIS OF DONEGALL

COMPARISONS are odious and I do
not propose to make any. Suffice it
to say that we had most of our tele-

phone system blown up at one point or
another during the war and have, even up
to this day, not sufficient material available
to replace everything that was destroyed.

But there is no doubt that the G.P.O. are
getting on with things, and I was interested
to read the other day that in a number of
years it will be possible for a subscriber to
dial " Trunks " and the " Trunks " operator
will immediately dial the distant subscriber
without going through the exchange of the
town concerned. Eventually, one imagines,
that a subscriber in London will be able to
dial Manchester or Edinburgh and get
straight through. That is possibly a
futuristic view.

In about the middle of my American tour,
from which I returned some time ago, I had
the privilege of going over the Bell Tele-
phone System in Chicago. When I say that
I mean that in one day I was able to go over
about one-third of it, and was very tired at
the end of that period.

There are three things in that system that
T think should interest us particularly here
and the first is the dialling by the subscriber
of a long-distance call, as they call it, or
" trunks," as we call it. Just to make things
more difficult between the English and
American language, they call this operator -
toll dialling. They contend that a major step
has been taken towards faster and more
accurate long-distance telephone service by
the installation of a new type of electronic
telephone switching in New York and
Chicago on the long-distance centres,

New Switching Equipment
This was announced on 6th January. The

new switching equipment makes it possible
for a long-distance operator to put through
calls to distant telephones directly, without
the aid of the operators en route.

OPERATOR TOLL DIALING ON AN OUTWARD

CALL FROM NEW YORK

THE CUSTOMER DIALS "LONG DISTANCE" THROUGH HMI EQUIPMENT TO THE LONG DISTANCE OPERATOR WHO

PLUGS INTO NO. 4 SYSTEM IN NEW YORK

AND KEY PULSES THE NUMBER

10 THE CALLED PHONE
THROUGH LOCAL THROUGH INTERMIT AND LOCAL

EQUIPMENT OfFICE SELECTOR AT CALLED CITY

Pictorial diagram showing the sequence of operations used in long-distance telephony in the
United States.

Already about a third of the long-distance
calls originating in New York City are being
handled through this new equipment, which
has just been installed in the long -lines head-
quarters of their building.

Ultimately, of course, the Bell System
plans to extend this new method throughout
the United States and Canada. It will be
just about as easy as a subscriber now dials
in his own sown in this country. As the
system works at present, the operator can
dial calls through to distant telephones in
some three hundred cities, but that only
represents about ten per cent, of the whole
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The Bell System plan for nation-wide operator -toll dialling provides for the division of the
United States and Canada into about So areas, each bearing a three -digit identifying number.

of the American Continent's long-distance
calls.

After five months in the United States I
can say that if you ask long-distance to get
you a number in New York from Chicago,
it is nearly as quick as dialling a number in
London. On the other hand, if you want
New Orleans from Chicago there will be a
slight interval because the system of auto-
matic from Chicago to New Orleans is not
yet in operation.

All long-distance calls in the United States
on the Bell System now go through in about
two minutes on an average, but the extension
of what they call the dial -operator -toll sys-
tem should reduce that average to about one
minute. One of the points, of course, is that
when dealing with great distances as they
do over there, the toll -dialing service gives
greater accuracy and less difficulty with cut-
offs and interruptions from intermediate
exchanges.

This continent -wide extension of toll
dialling requires a numbering plan under
which the whole U.S.A. and, of course,
Canada, is being divided into about eighty
numbering plan areas. Each of these will be
designated by a three -digit code, one which
does not conflict with the code of any office
within the area nor within any other code.
Thus the operator will generally be able
to meet any " toll " call by dialling a
maximum of ten digits: the six digits of the
area and office codes, and the four digits of
the called telephone number.

Tone -pulse System
In dialling distant cities the operator does

not actually dial the numbers. Instead she
uses a ten -button key which is capable of
working about twice as fast as an ordinary
dial. Each time she punches, a tone -pulse
is sent out over the regular voice channels
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to the switching centre. Each tone -pulse, as
I understand it, is a combination of two
different audible frequencies. These are
sorted out and classified by the' brains " in
the switching equipment which then interprets
their meaning. This switching equipment
also provides the electronic " hands " which
assume much of the complex switching
operation.

When I went over the Bell System in
Chicago they were having some kind of a
Graham Bell anniversary and I learned a lot
from that. lie wrote, for instance, in 1878:
" It is conceivable that cables of telephone
wires could be laid underground or suspended
overhead communicating with private dwel-
lings, counting houses, shops, manufacturies.
Not only so, but I believe in the future wires
will unite different cities, and a man in one
patt of the country may communicate by
word of mouth with another in a distant
place."

As most people know Graham Bell was
a teacher of the deaf. In a- sense we can
take credit for the invention of the telephone

because Alexander Graham Bell was born in
Edinburgh, Scotland. Incidentally, his
mother was the daughter of a surgeon in the
Royal Navy.

It was in August, 187o, that the Bell
family moved to Canada. because two sons
had already died from tuberculosis and
Alexander was threatened.

Bell was still primarily interested in what
he called vocal physiology and mechanics of
speech in order to teach the deaf to speak.
The idea - of transmitting speech artificially
was still not in his mind in 1872, in Boston.

The "Harmonic Telegraph"
The initial idea of the telephone came

through tuning -forks in order to help his
deaf-mute patients to receive sound -waves.
He devised a method of doing this and he
called it the " harmonic telegraph." It was
with this object that he got in touch with
Thomas A. Watson, of Boston, and to
Watson must be given a great deal of credit
for the invention of the telephone which
came out of this partnership.

What Bell asked himself was this. If a
lot of reeds of different pitches were
vibrating simultaneously over an electro-
magnet, would they not generate one complex
varying current resulting from the combined
motion of all the reeds? He thought they
would. From that moment he was on the
track. Then he discovered that the end of
one magnetised reed could be attached to
the centre of the diaphragm as it vibrated
to voice waves or music, it would generate a
current that would vary in intensity just as
the air varies in density when a sound is
passing through it.

By that time he had got it. It was in
the summer of 1874 while on vacation that
he told his father that he thought the idea
would work.

The rest of the s:ory is too well known
to take up space here. But I think it is
just worth recalling that Alexander Graham
Bell was a British subject at the time that
he invented the _telephone. He did not
become an American citizen until 1886,
which was after the invention.

Magnetic Tape Recorder
A High-fidelity Instrument for Recording and Reproducing

THE new magnetic tape recorder made by
the General Electric Co., Ltd., Magnet
House, Kingsway, London, W.C.2, has

been designed as a high-fidelity speech and
music recorder suitable for educational
purposes, recording scientific lectures, medical
purposes (speech therapy, psychiatry), police
and railway use, orchestral and theatrical
rehearsals and the recording of radio
programmes.

Recordings can be made from a microphone,
radio receiver or telephone line, and can be
stored or replayed indefinitely without
deterioration.

When no longer required they can be

General view of the G.E.C. magnetic
recorder.

erased magnetically and new recordings made
on the same length of tape, which is made
of plastic and coated with magnetic iron oxide.
A remarkable feature of the tape, which is of
standard dimensions, is its strength and the
ease with which it may be cut for editing
purposes and rejoined with ordinary adhesive
plastic tape. Additional spools of tape can
be purchased as required. The models now
in production have r,000 yards of tape, which
gives a running time of 8o minutes' high-
fidelity recording, the tape speed being
71in. per second. Coloured paper tape can
be attached to the magnetic tape, at intervals,
to act as a visible marker or, alternatively,
metallised tape may be used in conjunction
with the mechanism, to act as an automatic
selector or stop.

Simple to Operate
The equipment is very simple to operate

and has four push-button controls marked
" Play and Record," " Fast Forward,"
" Rewind " and " Off." An independent
lever has to be operated at the same time as the
" Play and Record " button for recording,
and prevents the accidental erasure of a
programme which might otherwise occur,
since erasure is auto-
matic as a new record-
ing is made.

Three separate heads
are used for erasing,
recording and repro-
ducing, and the use of
a separate replaying
head and amplifier per-
mits continuous moni-
toring of the signals
actually recorded. This
gives a complete func-
tional check of all parts
of the equipment and
the adjustment of
correct sound level,
neither of which would
be possible if the
monitoring merely con-
sisted of reproducing a
fraction of the input
signal.

The recording and
reproducing heads are
each fitted with adjust-
ing screws to permit
exact alignment ' for

maximum treble response, either with each
other or with recordings made on other
machines.

Reproduction is by means of a built-in r2in.
loudspeaker, and special amplifiers are used
in the recorder with audio frequency response
characteristics which are complementary to
the response of the recording system, thereby
securing a remarkably high degree of fidelity.

Characteristics
Overall audio frequency response (Record-

to-Reproduce) : Flat with 4 db. for the
frequency range 40-8,000 c/s.

Total noise and hum level : Better than
-48 db.

Rewind time and fast forward winding
time : 22 minutes for i,000 yds.

Short term speed variation (Wow) : f o.x
per cent.

Inputs.-High impedance (radio). Single -
sided : 0.5 volt into t megohm. Low
impedance (microphone). Balanced : 15
ohms for moving coil microphone.

Audio output : 4 watts into built-in I2in.
loudspeaker or external loudspeaker.

Voltage output : 4 volts (average) into
50,000 ohms -1 megohm.

Recording or replaying' time : x hour
20 minutes per x,000yd. reel.

Tape speed : 71 -in. per second.
Power supply : 200-250 volts 5o cis.
Power consumption : 200 VA.

Close-up view of top panel of recorder, showing controls and the three
separate heals.
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5th Article of a New Series

FIG. 52 in Art. 4 gives a further example
of Ea gvernier reading. In this case
the readings are one inch, plus two-

enths, plus three -fortieths, plus seventeen-
housandths, or

r inch I,0
2 tenths .2
3 fortieths .075
x7 thousandths = .017

I_292

The Protraetor Vernier
Now that the principle of the vernier has

been explained, we can return to the verniers
provided on the bevel protractor shown in
Fig. 53. These verniers are graduated to
one -twelfth of a degree (which is five minutes),
and this degree of accuracy is sufficient for
most ordinary jobs in the workshop. On
the vernier each space is 5 minutes shorter
than two spaces on the main scale, and when
the line o on the vernier coincides with the
line o on the main scale, the edges of the blade
and base are parallel.

But when, by setting the protractor to a
slight angle, the swivel head is moved so that
the line on the vernier next to o coincides
with the line next but one to 0 on the main
scale, then the angle between the blade and
base has been changed to five minutes or one -
twelfth of a degree.

The method of reading the protractor
vernier is similar to that in the case of the
straight beam and vernier when the blade
and base have been accurately set to the angle
of the job to be measured, the number of whole
degrees is first read off direct from the main
scale (in the same way as the whole inches
were read off from the beam in the straight
type of vernier). Then, reading in the same
direction, count, the number of spaces from
zero on the vernier scale to the line which
coincides with a line on the main scale ;
note the number of the vernier line in question,
multiply by five, and the answer will give you
the number of minutes to be added to the
number of whole degrees already read off
from the main scale.

An example is given in Fig. 53. In this
case, it will be seen that the number of
degrees between o on the main scale and o
on the vernier is 4o. The vernier line 45
coincides exactly with line 58 on the main
scale ; the number of spaces between line 45
and zero on the vernier is 9. Consequently
the number of minutes becomes 9 Y. 5-45',
and therefore the correct reading of the angle
in question is 40°45'.

In order to familiarise yourself with vernier
readings you would be_ well advised to take
every opportunity of practising with the
vernier instruments in your own workshop
you will be surprised how quickly you will

NEWNES PRACTICAL MECHANICS

THE VERNIER MICRO-
METER SINE -BAR

be able to read them off without recourse to
pencil and paper.

The Sine -bar
This is an instrument of the simplest

construction but can be used for the measure-
ment of angles in those cases where it is
inconvenient or impracticable to use the bevel
protractor. Fig. 54 shows that the sine -bar
consists merely of a straight edge in which

Figs.

00"""""11111Inull

53 and 54.-(Above) The bevel vernier.
(Below) The sine -bar.

Sine A. A.

Angle A

Adjacent side B'
Fig. 55.-Right-angle triangle.

Argle A

Fig. 56.-Sine-bar measurements. Sine of
. angle

two pins are on the centre -line of the bar as
shown, and in order to make calculation easy
the distance between the pins is usually some
even dimension such as five, to or 15 inches.

To explain the principle of the sine -bar
we have to assume some knowledge of simple
geometry, but in order to refresh your
memory, a right-angle triangle is shown in
Fig 53. The angle to be measured is that
marked " A" ; a is the " opposite side,"
b the " adjacent side," and c, the hypotenuse.
The formula represented by :

a
Sine

will no doubt be familiar to many readers.
To clarify the point, however, if the length of
a is 6in. and the length of c is 9in., then the
sine of A would be 6 divided by 9, or .6667.

Once having obtained the sine, one has only
to refer to the standard list of sines as pub-
lished in many technical handbooks, when
it will be found that from this sine of angle
A becomes 4r° 49'. In applying this simple
principle to the sine -bar, the length of the
hypotenuse of the triangle can be considered
as the distance between the two pins, and the
difference in the heights of the pins above the
base of the work can- be taken as the length
of the " opposite side."

Let us suppose that, using the sine -bar for
the purpose, we have to measure the angle
formed between a line on a piece of work and
a base -line ; first, the edge of the sine -bar is
placed parallel with the line to be measured
(see Fig. 56). We then take careful measure-
ments of the heights a and b ; for example, we
will assume the height of b to be 2.75in. and
of a 4.25in. ; the distance between the pins on
our sine -bar we shall assume to be 5in.

Now, by subtracting height b from height a,
we get 2.5in., and this figure may be taken as
equivalent to the length of the " opposite
side " of a right-angled triangle, and the sine
of the angle " A " will be the difference in the
two heights, namely 2.5in. divided by the
distance between the sine -bar pins, which is
Sin. Therefore, in this case, the sine of angle

A " is 2.5 divided by 5 =.5, and' the sine
tables will show that .5 equals 30°.

As an example of a little more difficult case,
we 'can take a measurement in which height
a is found to be 3.174in. and b 1.941in.
(sine -bar, 5in.). The sine Of angle A in this
case becomes (3.174-1.941) ± 5-.246, and
the table of sines shows this sine to be equal
to just under 140 20'.

Sliding Vernier Caliper
In effect, this tool is a simple straight edge

or ruler, graduated (usually in inches and
fractions of an inch) and fitted with a sliding
vernier attachment. The graduations on the
beam are in fortieths of an inch, and this,
together with the vernier, makes it possible to
read measurements to an accuracy of .00i,
i.e., one thousandth of an inch. A sliding
vernier of this type is shown in Fig. 57.

To read this caliper, first find the number
of graduations per inch on the ruler section,
and then the number of spaces on the vernier ;
the smallest measurement possible is the
product of the former fraction and the latter.
For example, if each inch is divided into
twentieths and the vernier has to equal spaces,
the possible degree of accuracy is one -tenth
multiplied by one -twentieth, which is one-
two -hundredth, or .005. If- the vernier has
25 divisions, and the beam is divided into
fortieths of an inch, then readings down to
one -thousandth of an inch can be taken, for

r-x
25 4o r0000

The method of reading this caliper is
exactly the same as already mentioned above
in the paragraph dealing with the basic
principle of the vernier.

The Spirit Level
One of the most common implements in all

trades as well as in engineering, and essential
in all erecting work and also on the marking -
out bench is the spirit level.

There are many different types of spirit -
level : the one shown in Fig. 63 is fitted with
a double plumb, the top one being adjustable.
Some levels are fitted with an additional
plumb at right -angles to the usual longi.
tudinal one, and these are particularly
advantageous, as work can be tested vertically
as well as horizontally at the same time. As
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Sliding scale
Fig. 57.-The vernier ; 25 divisions
or the sliding scale correspond to 24

on the fixed scale.

is well known the work is level when the air -
bubble in the plumb is exactly centred on the
centre mark.

The Micrometer
The micrometer, or micrometer gauge,

provides the most convenient method
of taking accurate measurements of
diameters and thicknesses of small parts.
In general, a micrometer is suitable for
reading in thousandths of an inch ; it is
possible, however, to obtain instruments to
read in half -thousandths, or even ten -
thousandths.

The essential of a micrometer is an
accurate -threaded rod which can be turned
in an equally accurate -threaded guide. The
usual pitch of the thread for instruments made
for English measure is I/4oin. ; thus there
are 4o threads per inch. In addition, there are

Anvil
Adjusting

screw
Binding
screw

Frame

square face arranged
to meet the squared
end of the spindle
On the -spindle is
fitted a thimble, a
scale being formed
round its end. A
longitudinal scale
is also provided on
the sleeve. The
o n 1 y additional
device is the
locking ring. This
consists of a
knurled ring located in a slot
in the frame. Inside this is a

split ring with an inclined recess on its
outer face; a small roller fits in this, so that
when the knurled ring is turned the roller
doses the split ring and so locks the spindle.
The purpose of this locking device is simply
to prevent movement of the spindle when a
number of articles of similar size have to be
checked:
Method of Reading

The scale on the sleeve is divided into
fortieths of an inch, and every fourth division
is numbered from i to to. On a 2in. micro-
meter there would be double this number of
divisions. It will be seen from this that each
number represents I/loin., and each of the
smaller divisions r/4oin. Round the bevelled
end of the thimble there are 25 equal divisions,
this time divided into fives and numbered
o, 5, to, etc.

Nut tor adjusting
Spindle Screw wear of screw

,p1,...z LI -\a-71 opilmtihi,..
1\111ci__sip

Ratchet stop
\Thimble

Sleeve
Clamp ring

instruments made for measuring in the metric
system, and these have a screw with 20 threads
per cm.-a pitch of half a mm.
The Fundamental Principle

It will be sufficient to consider the action
of the micrometer calibrated in English
measure, for the principle is precisely the same
for any other calibration. A screwed spindle
of I/4oin. pitch is passed through a threaded
sleeve. Each time the screwed spindle is
given a complete turn it will move backwards
or forwards (according to the direction of turn-
ing) i/4oin. Thus, if a line were scribed
along the thread and another were made
along the outside of the sleeve, it would be a
simple matter to count the number of turns
given to the rod. This would be an indication
of the number of one -fortieths of an inch that
the spindle had been moved.

Figure 59 shows a section through a micro-
meter of the simpler and widely -used type.
It will be seen that there is an anvil with a

32 nes
0312

3 0937
5 156 2

7 2(87

Fig. 6o. -
Micrometer set
to read .329in.

Fig.
view

59. - Part -sectional
of a micrometer with

ratchet stop.

When the spindle and anvil are closely
together the 0 on the thimble is exactly
on the zero line of the sleeve scale and the
zero mark on the datum line forming the
upper edge of the sleeve scale. If the thimble
is given a complete turn its zero mark will
again be in line with the datum mark on the
sleeve and the edge of the thimble scale will
be in line with the first division line on the
horizontal scale. The reading would then be
i/4oin.

If the thimble were given four complete
turns the readings would be zero on the
thimble scale and one on the sleeve scale.
The reading would, therefore, be 4/40 or thoin.
From this it will be seen how readings are
taken in complete fortieths. If the reading on
the horizontal scale were, for example, .3
(3/coin.), and the thimble were turned from
the zero mark to the first small division, the
gap would be opened by an amount repre-
sented by 1/25 of one complete turn of the
thimble, which is 1/25 of 1/4o ; this is, of
course, 1/I,000in.

Fig. 6s .-The vernier
scale round the barrelof the micrometer

reading in ten thousandths of an inch.

2

1-I1  I 
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Fig. 58.-This diagram shows how the vernier is read. The
sliding scale is shown below the larger fixed scale.

An Example
We can now take a definite example, such

as that illustrated in Fig. 6o. It will be seen
that the sleeve has been turned one small -
division past the 3 mark, and then to the
fourth line on the thimble or vernier scale.
The reading is, therefore, 3/coin. plus i/4oin.,
plus 4/I,000in. It is best to consider these
dimensions as decimals instead of fractions,
for their addition is then considerably simpli-
fied. There is a list of decimal equivalents
engraved round the frame of most micro-
meters, and a corresponding list of equivalents
is given in an accompanying table. Readers
will be aware, however, that I/loin. is the
same as . tin., that i/4oin. is the same as .o25in.,
and that I/I,000 in. is equal to .00 tin.

If we now revert to the reading given above
we can replace our sum of fractions by the
following : .3in., plus .o25in., plus .004in.,
which equals .329in. That is the distance
between the anvil and the spindle of the gauge,
and would be the thickness or diameter of a
piece of metal which was a close fit in the gap.

Method of Use
Since the micrometer gauge is capable of

giving readings which are accurate to / I,000in.

Fig. 63.-Spirit level (adjustable).

it is evident that it must be properly used ;
any error could easily result in an incorrect
reading. One of the most important points
is that the gauge must be kept scrupulously
clean and free from rust. This applies especi-
ally to the contacting faces. To ensure
accuracy the reading should occasionally be
checked after closing the gap ; when this
is done the reading should be zero precisely.

The correct method of holding the gauge
is with the frame resting in the palm of the
right hand, while the thumb and finger hold
the knurled portion of -the thimble. By
holding the instrument in this way the left
hand is . free to hold the material being
measured or tested.

(To be continued)
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Fig. 62.-Scale of a ten -thousandths micrometer
set to read .4697in.
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Our Lathe Competition Result
Mr. J. R. Fawcett's Prize-winning Design for a Sin. Screw -cutting, Back -geared Centre Lathe

With Milling, Gear Cutting, Keyway Slotting and Sawing Attachments.
Full list of prizewinners appears

ALATHE which is designed so that it
can be made by a model -maker with
the equipment which would normally

be available to him, and which would show
sufficient saving in cost to compensate him
for his labour, must necessarily deviate in

C--C

on page 57.

sary and prefer the original appearance. As
it is most inadvisable to have two mild
steel surfaces running together, the main
slideway or bed is made of cast iron. At
first this seemed to indicate that it would
be necessary to have this part planed, but,

6i$

Fig. 1.-Front elevation of the

many ways from the machines produced in
quantities by the recognised lathe makers.
They will, of course, have a full range of
patterns, not to mention planing machines
and, special boring machines, special jigs,
etc., whilst it can be assumed that the
amateur will usually have access to only
a lathe and drilling machine, aided by such
hand tools as a hacksaw, file and scraper.
Fortunately there is usually a jobbing welder
within easy reach, even in the most remote
districts, who can give valuable assistance
with the framework.

Although it is impossible to do anything
without a borrowed lathe, it would be pos-
sible to use this only for making a few
of the parts, such as the main spindle, lead -
screws, etc., and then complete the work
on the partially finished machine. It would
even be possible to cut the gears in this

ay, but it is probably better in the long
run to buy these ; there would certainly
be little saving in cost after taking into

- account the expense of the cutters.
To eliminate castings the greater part of

the structure of the lathe is made from bright
drawn mild steel rectangles, which are avail-
able in a wide range of sizes and which can
be bought cut to length from a steel stockist,
and from rolled section. These have been
shown on the drawing in their original shape,
but if the builder wishes to improve the
appearance of the machine he can round off
the corners, although some may find this
rather tedious. Personally, as there is no need
to save weight, I consider it rather unneces-

13

.1- a- 2-4.

prize-ztinning akin. centre lathe.

fortunately, I discovered
that accurately machined
I -section cast iron, made
by Messrs. J. B: Purefroy
Tooling Ltd., could be' used.
So the bed is made from
4in. by 4in. by din.
I -section.

Judging by the elaborate
devices used by lathe

Fig. 4.-Section
through cone

pulley.

makers for boring the headstock bearings, it
seemed most advisable that the conventional
design should be departed from, so the head
stock is formed by two British Standard
Plummer Blocks, a 'din. one for the front
and a t in. for the rear. These are supported
on a welded block of substantial proportions
and bolted and dowelled in position after
aligning with the main slide. When doing
this it ' is an advantage to substitute the
spindle by an accurately turned test bar which
projects the full length of the bed, and take
readings with a clock indicator clamped in
the tool -holder,

Epicyclic Back Gear
To eliminate the boring of the holes for

a separate set of bearings for the conven-
tional back gear, which would present diffi-
culty without proper equipment, I have
adopted an epicyclic back gear housed within
the cone pulley, and which operates in the
following manner. The gear A is shrunk
on to the spindle, as is also the larger gear
B, and engaging with these is the cluster
of planet gears C, of which there is a pair,
diametrically opposite each other. The
clusters are made by driving the larger gear
over the smaller. These gears are carried
on pins driven into the cover plate D. When
driving direct the clamping ring E is
tightened on to the sleeve F, keyed to

4

L- 1

Fig. 5.-Side view of the saddle.

Fig. 2. -Plan of lathe, showing suds sump.
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gear A by the screw G. (See the
front elevation, Fig. a, and small
sectional drawing, Fig. 4). This
renders the epicycle train inoperative
and the whole assembly rotates as a .
unit. To engage the back gear it
is only necessary to slacken the screw
G and slide up the stop H (which is
slotted for the purpose) to engage
the pin J on the cover plate and so
stop it rotating. The drive is thus
taken through the planetary gears
from gear A to gear B and the
spindle is revolyed at reduced speed.

The change wheel gear -train is of
conventional design, and I think that
the extra trouble in fitting a reverse
gear is well worth while. The gear
is; held in position by the pin K,
Fig. 3, but, if desired, the more elab-
orate spring plunger could be used
instead.

vertical slide. Milling tee -slots is not
an easy job, even with the proper
equipment, but by the method sug-
gested it is only necessary to file
three grooves to clear the nuts, and
these need not be very accurate, and then fit
four tin. thick ground stock cover plates
spaced to form the screw slots and secured
by 2 B.A. screws and dowels. To eliminate
cutting a rack, roller chain is used, stretched
along the lower flange of the bed. Chains
have been used for this purpose on machines
other than lathes for many years, and even
if not quite as good as a rack, are entirely
satisfactory. Separate leadscrews and feed
shafts are unusual on small lathes, and the
general practice is followed of making the
leadscrew do both duties. The drive for
the feed is taken by the helical gear L (Figs.

and 5). This is a gear cut with the
same helix as the leadscrew and need not
be a worm wheel with teeth which fit round
the leadscrew. It drives the chain sprocket

Saddle and Cross -slide
These are outwardly of conven-

tional design, but are actually made
throughout of mild steel flats, except
for the wee -slides, which should be
Made of ground stock to give a con-
trasting Material for a bearing sur-
face. The component parts are held
together by socket -head cap screws
and are dowelled after aligning.
It might be mentioned here that
socket -head screws, made from 9o -ton
steel, are strongly recommended and
should be used wherever possible, the
heads being recessed when convenient.
Even the smaller sizes, such as
3/16in. (No. 2 B.B.), have consider-
able gripping powder. Advantage is
taken of this to eliminate the milling
of the tee -slots in the cross -slide and

Ftg. 3.-End elevation, showing the arrangement of counter-
shaft, motor and treadle drive, and suds tank and pump.

through the reducing gear and is engaged
and disengaged by the clamping nut M.
The leadscrew nut is of conventional design
and slides between two guides, which also
act as distance pieces between the two plates
forming the saddle apron. A thread indi-
cator of conventional design is fitted on the
left hand end of the saddle.

Tailstock
Because of the I -section bed the tailstock

(Fig. 6) cannot be made in the usual way,
and a groove is milled in the bed to form
the tailstock slide. This groove should be
cut with an end -mill mounted on the saddle -
mounted vertical slide in a bracket similar
to that shown for gear cutting, but fitted
with bearings, a drive being taken from

Fig. 6.-(Right) End view of
tailstock showing the slotted bed

and clamping arrangement.

Fig. 8.-(Left and 1-ottont)
Details of k ey way slotting

ho!der.

a motor mounted temporarily along-
side. The tailstock quill is identical
in the bore with the main spindle and
will take collets or a centre, the latter
being made either interchangeable
with the collets or made cylindrical
and held in a collet. A cotter -type
clamp is used for the quill, which
should preferably be hardened. The
clamping bolt passes right 'through

- the tailstock on an.angle, just missing
the quill and applying the clamping
pressure right under the centre line,
where it is most needed.

Countershaft Drive
Various methods of arranging the

drive were considered, but none
seemed as good as the fitting of a
countershaft on simple brackets at
the rear of the machine. This is
driven by either the electric motor or
a treadle and will accommodate
either or both without alteration. A
countershaft makes it possible to use
a comparatively small, single -diameter
pulley on the treadle crankshaft, so
that it should be possible to buy
this item without difficulty from a
dealer's yard. Without the counter-
shaft a larger, three -step pulley would
be needed, and this would be diffi-
cult for most amateurs to make or
obtain.

Suds Tray and Sump
The headstock and bed are

mounted on a 6in. by Sin. channel, to
which are bolted the tin. by tin.
angle -iron legs stiffened as shown. A
suds tray is fastened under the chan-
nel and is shaped to clear the driving
belts from below. A sump with
strainer is fitted, and this discharges
through a pipe to the suds tank on
the floor at the rear of the machine
which has two compartments with
a weir to stop swarf passing to the

pump compartment. The pump is of the
vane type and is of very simple construction;
it is permanently submerged to eliminate
priming troubles and is driven by a round
belt from the countershaft. To shut off the
suds supply in the usual way with a tap
would increase the back pressure, even if a
relief valve were fitted, and so make it harder
to treadle. The suds are therefore controlled
by a by-pass tap, which allows the surplus to
pass into a large pipe and so back to the
tank.
Vertical Slide

Gear cutting, keyway slotting and milling
are carried out with the aid of the vertical
slide, which is fastened to the cross -slide,

(continued on page 57)

Fig. 7.-Vertical slide fitted with gear cutt:ng attachment.
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The "Bluebird "
Particulars of the Famous Speed -boat

Another
Now

Record Bid
Being Re -designed and Equipped for

on Lake Coniston

" Bluebird" being uncovered on the landing stage preparatory to ma/nng an attempt on the
record on Late Coniston last August when the average speed attained for two runt was

135.34 m.p.h., which was 6.4 tn.p.h. below the record.

GREAT BRITAIN still holds the world's
water speed record which the late
Sir Malcolm Campbell established

with the Bluebird, substantially the same as
she is to -day, at Lake Coniston in 1939.

When Mr. Henry Kaiser issued a chal-
lenge to this record on behalf of America,
Sir Malcolm's son, Mr. Donald Campbell,
was determined that this challenge should
not go unanswered from this country.

Mr. Campbell's primary object has been .

to place Britain in a position to meet this
threat should it materialise and, at the same
time, endeavour to gain some valuable tech-
nical data. The problem has resolved itself
into reverting to Bluebird's original specifi-
cation as opposed to her experimental form
of 1947, for it will be remembered that
during that year Sir Malcolm conducted
intensive research in the field of high-speed
marine jet propulsion.

Bluebird is now rather more powerful
and somewhat lighter than in 1939 ; she is
a single -seater hydroplane, designed on the
principle of three-point suspension, which
means, in effect, that when at speed she
planes over the surface supported on three
points of the hull, the remainder of the
bottom of the boat being quite clear of
the water. Her overall length is 27ft., with
a beam of soft. loin. at the broadest point.
The gross weight, including all machinery,
is considerably under two tons. She is con-
structed of wood, with alloy engine bearers
and stiffeners, the cowlings being fabricated
of aluminium.

Engine of 2,400 B.H.P.
The power unit, which is placed right

aft, immediately behind the pilot,  is a
12 - cylinder supercharged Rolls - Royce
Schneider Trophy engine, developing in the
region of 2,40o brake horse -power at 3,500

revolutions per minute. It is interesting to
note that this unit is probably the most
powerful of the " R series ever produced,
and is the identical engine fitted to the Blue-
bird car when Sir Malcolm achieved his
life's ambition of establishing the world's
land speed record at 30o m.p.h. on the
Bonneville Salt Flats in 1935. It has never
before powered the Bluebird boat, and is
now nearly 20 years old.

The drive is carried right forward to a
special Vee gear box designed and built by
Messrs. Thomson & Taylor, Limited, which

is coupled directly to the propeller tail shaft ;
the propeller itself rotating at 9,000 revolu-
tions per minute at full throttle.

The craft is not fitted with a dutch, and
therefore moves forward directly the engine
fires ; consequently, the starting arrangement
has to be self-contained, and this is accom-
plished by means of compressed air stored
in special high-pressure lightweight cylinders
within the hull itself.

The engine is liquid cooled, and an open
circuit is employed, water being picked up
by a single scoop mounted on the transom
and fed to the engine through a header tank
and thermostatically controlled by-pass
valve. The excess and exhaust coolant is
passed to atmosphere over the stern.

Steering is effected by a normal marine
stern rudder actuated through an Arens
control.

Fuel and Oil Tanks
Two fuel tanks, with a total capacity of

3o gallons, are mounted beside the pilot
on the port side, with a zo-gallon lubricating
oil tank to starboard.

The hull was reconstructed by her
original builders, Messrs. Vosper Limited,
of Portsmouth, under the direction of their
managing director, Commander Peter Du
Cane, O.B.E.

The engine bench testing and machinery
installation has been undertaken by Messrs.
Thomson & Taylor, Limited, of Brooklands
Track, under the direction of Mr. Ken
Taylor in conjunction with Mr. Leo Villa,
chief engineer of the Campbell Marine &
Equipment Company. Messrs. Thomson &
Taylor were responsible in the past for the
construction of the Bluebird car.

As already stated, it was hoped, during
the trials, to establish certain critical data,
and in order to achieve this end Messrs.
Smiths' Motor Accessories, Ltd., produced a
set of special instruments which are fitted
beneath a Perspex panel in the hull in order
that a continuous photographic record can
be made of them during a series of pre-
determined trials by an apparatus supplied
by Messrs. Kodak Limited.

OUR LATHE COMPETITION
RESULT

(Continued from previous page)

and is of somewhat similar construction
(Figs. 7 and 8). For gear cutting an exten-
sion block is bolted to the vertical slide
and is bored to take a spindle which carries
the dividing plate on one end, the gear
being cut on the other. A dividing plate
with four or five rows of holes should meet
most requirements. Shafts for keywaying are
carried in the vee-cradle and held by clamps.
Milling operations are carried out by secur-
ing the parts to the vertical slide or the
cross -slide, tee -slots being provided for
clamps; and either end mills or saw -type
cutters can be used. A plate attached to
the top of the cross -slide enables sawing
to be done (Fig. 9). The saw is carried
on an arbor and supported by a centre in
the tailstock.

Phosphor Bronze Bearings
I would recommend that all subsidiary

bearings are fitted with phosphor bronze
oil -retaining bushes which are of the porous

type and are made from powder. The
poYes retain about 40 per cent, by volume
of oil, which means, on a machine of this
sort, that the oilcan and oil holes and
lubricators can be forgotten, as they will
not be needed during the life of the lathe.
These bearings are available in a wide range
of sizes from stock and cost less than
phosphor bronze bar would before machin-
ing.

J.

G.

LATHE COMPETITION
PRIZEWINNERS

1st Prize : £20
R. Fawcett, 37, Mosley Road,
Timperley, Cheshire.
2nd Prize : £7.2o.o
Marston, 118, Fir Tree Avenue,
Coventry.
3rd Prize : £5

W. C. Owen, so, Fellows Road,
Farnborough, Hants.
4th Prize : £3

J. H. Halford, (Address wanted)



58

BEFORE over three hundred Press repre-
sentatives from all parts of the world
and thousands of watchers who gathered

at vantage points round the Filton airfield
on Sunday, September 4th, the " Bristol
Brabazon I, largest civil landplane in the
world, successfully made her maiden flight

This was indeed a day of triumph for the
Bristol Aeroplane Company and British
aviation generally.

Lord Brabazon of Tara, after whom the
aircraft is named, and who was chairman of
the Government committee which recom-
mended the aircraft's construction six years
ago, watched the take -off from the Filton
control tower. He joined in the spontanecius
outburst of cheering which went ulo as the

-

great aircraft, piloted by Chief Test Pilot
A. J. Pegg, lifted clear of the runway after a
run of about 5ooyds. and climbed steadily to
the east.

The flight took most spectators by surprise.
It had been expected that taxying trials, I

begun the previous day, would last for several 
dayi at least and that a circuit would be
preceded by a number, of " hops." But Mr.
Pegg said afterwards that he made :up his
mind to take the aircraft off while he was
taiYing to " the west end Of the 2,75oYcis..
runway.

-The Brabazon certainly looked like business
as she turned about at the end of the runway.
The roar- of her eight Centaurus engines
deepened into a throbbing, vibrant hum, the
control surfaces moved slowly. Then the brakes
were released and the aircraft set our along
the runway,. slowly gathering speed. After
400yds. the nose wheel went up. Then,
effortlessly; with barely perceptible move-
ment -of- the elevators, the great aircraft lifted
gently from the runway and began to climb.

The pilot took the aircraft round -the
Filton airfield in a wide, sweeping circuit
which carried her over a large area ' of
Gloucestershire and SOUth Wales. With
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he "Bristol " Brabazon I "Takes the
The Trial Flight of the World's Largest Civil Landplane, and Details of Its Equipment and Runway

The Brabazon I taxying along the runway during its recent trials at Filton, Bristol.

Upper sleeper cabins
- - 12 berths
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Dining cabin -32 seats
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Passenger entrance -cloaks

undercarriage and nose wheels retracted the
Brabazon, glistening like silver in- the bright
September sunlight, revealed grace and
beauty not perceptible on the ground.

After 27 minutes' flying, Mr. Pegg turned
east over Avonmouth-to miles from Bristol-

Sleeper cabins
36 seats -24 berths

- Gents dressing room
Freight and miilhold ladies on starb'd side

Sectional view of the Brabazon. I showing the various compartments and
acCommodation.

A ir

Rear entrance -cloaks

Freight and mai/ hold

to bring the aircraft in for her first landing.
It was a moment of tension as the huge
aircraft headed for the runway, nose down,
flaps lowered. Watching, one recalled Pegg's
earlier comment after 20 hours of flying the
B.36 American bomber roughly comparable
to the Brabazon in size : " With an aircraft
of that weight you have to- get everything
set long before you get to the airfield. You
can't change your mind at the last moment."

There were certainly no second thoughts
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about this landing. The main wheels found
the tarmac smoothly, precisely.. There was
no jar, no suggestion of a bounce. Within
600yds. the Brabazon came to a stop, her
landing run shortened by the braking power of
the inboard Rotol propellers, which Mr. ,Pegg
put into reverse pitch.

When the crew climbed from the aircraft
Lord Brabazon was one of the first to
congratulate them. He said : " Never in my
experience have I seen such a smooth take -off
and such a perfect landing. It was wonderful."

Mr. Pegg commented : "It was a very
comfortable ride. Everything went just as
we expected." He announced the following
details :

Weight at take -off .. 210,000 lb.
Fuel load .. 30,000 lb.

- (4,
Take -off run ..
Take -off speed 85 m.p.h.
Cruising speed through-

500yodoo gallons)

out flight " ' 160 m.p.h.
Approach speed. .. tis m.p.h.
Landing speed .. .. 88 m.p.h.
Altitude at which flown 3,500 to 4,000 ft.

The Brabazon Mark I is a trans -oceanic air-
liner intended for B.O.A.C. non-stop service
London -New York. It is a fully pressurised,
high -altitude, long-range monoplane. Chief
dimensions are as follow :

Wing span
O.A. length
O.A. height ..
Max. take -off weight
Landing weight ..
Empty weight ..
Still air range
Operational height

_Max. est. speed ..

Cruising speed
Climb ..
Pressurised to 5.5 

. . 230ft.

.. 177ft.

.. soft.
- 290,000 lb.

240,000 lb.
.. 159,310 lb. .

.. 5,500 miles.
25,000ft.

. 300-m.p.h. -

at 25,0ooft.
.. 25o m.p.h..

75o ft./min.
lb./sq./in. --- 8,000ft. at-.
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BEFORE over three hundred Press repre-
sentatives from all parts of the world
and thousands of watchers who gathered

at vantage points round the Filton airfield
on Sunday, September 4th, the " Bristol
Brabazon I, largest civil landplane in the
world, successfully made her maiden flight

This was indeed a day of triumph for the
Bristol Aeroplane Company and British
aviation generally.

Lord Brabazon of Tara, after whom the
aircraft is named, and who was chairman of
the Government committee which recom-
mended the aircraft's construction six years
ago, watched the take -off from the Filton
control tower. He joined in the spontanecius
outburst of cheering which went ulo as the

-

great aircraft, piloted by Chief Test Pilot
A. J. Pegg, lifted clear of the runway after a
run of about 5ooyds. and climbed steadily to
the east.

The flight took most spectators by surprise.
It had been expected that taxying trials, I

begun the previous day, would last for several 
dayi at least and that a circuit would be
preceded by a number, of " hops." But Mr.
Pegg said afterwards that he made :up his
mind to take the aircraft off while he was
taiYing to " the west end Of the 2,75oYcis..
runway.

-The Brabazon certainly looked like business
as she turned about at the end of the runway.
The roar- of her eight Centaurus engines
deepened into a throbbing, vibrant hum, the
control surfaces moved slowly. Then the brakes
were released and the aircraft set our along
the runway,. slowly gathering speed. After
400yds. the nose wheel went up. Then,
effortlessly; with barely perceptible move-
ment -of- the elevators, the great aircraft lifted
gently from the runway and began to climb.

The pilot took the aircraft round -the
Filton airfield in a wide, sweeping circuit
which carried her over a large area ' of
Gloucestershire and SOUth Wales. With
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he "Bristol " Brabazon I "Takes the
The Trial Flight of the World's Largest Civil Landplane, and Details of Its Equipment and Runway

The Brabazon I taxying along the runway during its recent trials at Filton, Bristol.
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undercarriage and nose wheels retracted the
Brabazon, glistening like silver in- the bright
September sunlight, revealed grace and
beauty not perceptible on the ground.

After 27 minutes' flying, Mr. Pegg turned
east over Avonmouth-to miles from Bristol-

Sleeper cabins
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- Gents dressing room
Freight and miilhold ladies on starb'd side

Sectional view of the Brabazon. I showing the various compartments and
acCommodation.

A ir

Rear entrance -cloaks

Freight and mai/ hold

to bring the aircraft in for her first landing.
It was a moment of tension as the huge
aircraft headed for the runway, nose down,
flaps lowered. Watching, one recalled Pegg's
earlier comment after 20 hours of flying the
B.36 American bomber roughly comparable
to the Brabazon in size : " With an aircraft
of that weight you have to- get everything
set long before you get to the airfield. You
can't change your mind at the last moment."

There were certainly no second thoughts
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about this landing. The main wheels found
the tarmac smoothly, precisely.. There was
no jar, no suggestion of a bounce. Within
600yds. the Brabazon came to a stop, her
landing run shortened by the braking power of
the inboard Rotol propellers, which Mr. ,Pegg
put into reverse pitch.

When the crew climbed from the aircraft
Lord Brabazon was one of the first to
congratulate them. He said : " Never in my
experience have I seen such a smooth take -off
and such a perfect landing. It was wonderful."

Mr. Pegg commented : "It was a very
comfortable ride. Everything went just as
we expected." He announced the following
details :

Weight at take -off .. 210,000 lb.
Fuel load .. 30,000 lb.

- (4,
Take -off run ..
Take -off speed 85 m.p.h.
Cruising speed through-

500yodoo gallons)

out flight " ' 160 m.p.h.
Approach speed. .. tis m.p.h.
Landing speed .. .. 88 m.p.h.
Altitude at which flown 3,500 to 4,000 ft.

The Brabazon Mark I is a trans -oceanic air-
liner intended for B.O.A.C. non-stop service
London -New York. It is a fully pressurised,
high -altitude, long-range monoplane. Chief
dimensions are as follow :

Wing span
O.A. length
O.A. height ..
Max. take -off weight
Landing weight ..
Empty weight ..
Still air range
Operational height

_Max. est. speed ..

Cruising speed
Climb ..
Pressurised to 5.5 

. . 230ft.

.. 177ft.

.. soft.
- 290,000 lb.

240,000 lb.
.. 159,310 lb. .

.. 5,500 miles.
25,000ft.

. 300-m.p.h. -

at 25,0ooft.
.. 25o m.p.h..

75o ft./min.
lb./sq./in. --- 8,000ft. at-.
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Fig. 1.-An overhead shot of the aircraft taken as she flew over
Fitton airfield on her first flight.

Fig. 3.-The aircraft coming in to land at the east end of the runway after
her 21 hours' test flight, which followed two days after the first flight.

25,000ft. Pressurised from bulkhead at
windscreen to R.68o aft.

The fuselage is 16ft. gin. diam.
Wings

Centre section I1oft. span outer wings
65ft. span each. Chord at body 31ft. by
6ft. Gin 'depth. Chord at tip loft. Outer
wings carry flexible fireproof fuel tanks,
13,50o gallons in all. Wing area 5,317 sq. ft.
Tailplane

75ft span.
Fin and Rudder

Soft. to tip standing.
All -hydraulic Operation

For flaps, U/C. doors, engine fire flaps, etc.
Anti -icing

Double skin, i.e. warm air from Janitrol
heaters.
Undercarriage

Twin wheels on each leg (6oin. by 35in.).
(As temporary measure-twin tyres on each
of two wheels.) Mk. II Will have four-wheel
bogie.

Static reaction at take -off weight : main
wheels 134,050 lb. ; nose wheels 21,900 lb.

Track of main wheels 55ft. centres. Pneu-
matic brakes.
Engine installation (Mk. I only)

Eight " Centaurus " 20 (18 -cylinder sleeve -
valve) each 2,50o h.p. take -off, completely
enclosed in inner wing. Four pairs at 64 deg.
(32 deg./32 deg.) coupled to a gearbox, each
driving a 16ft. Rotol propeller. Props are
contra -rotating, co -axial, three -blades, with
self-contained constant speed, feathering and
pitch -reversing mechanism. Engine drivers
are independent. Engines are accessible in
flight. Accessories driven off two gearboxes-
one on each inboard installation and all
services are duplicated. Mk. II will have
" Proteus " propeller turbines.

The Brabazon Assembly Hall
The assembly hall, largest' of its type in

the world, was planned specifically for the

assembly, initial production and flight testing
of the Brabazon. Design was initiated in
April, 1944, work on site began in April,
1946, and the east bay was ready to receive
the fuselage and major components of the
Brabazon when they were transferred from
the flight shed in October, 1947.

Throughout final assembly and the long
programme of structural tests the Brabazon I

Fig. 2.-The aircraft taxies in at the end of preliminary taxying runs
on its recent trials.

Fig. 4.-A rear three-quarter view just after take -off.

had been housed in the east bay except for
one brief period earlier this year when it was
transferred to the centre bay while weigh-
bridges were built into the floor of the east
bay. In the central bay work has begun on
the Mk. II aircraft and on a nose compartment
which is being specially built for pressure
tests. The west bay is the headquarters of
B.O.A.C.'s Atlantic Division.

An early picture of the aircraft, taken in January, 1946, when the Brabazon was no more than
a metal skeleton.
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Main Dimensions
Overall width of hall .. i,o52 ft.
Overall depth of the full centre bays 42oft.
Overall depth of the " half" side bays 27oft.
Clear span of the roof trusses .. 33 ft.
Height of the building to eaves .. 83ft.
Height of the building to roof apex I s7ft.
Floor area of the hall 325,000 sq. ft. (71 acres).
Area of the apron 290,000 sq. ft. (61 acres).
Cubic capacity of the hall 33,000,000 cubic

feet.
Size of the doors 1,045ft. long, 65ft. 9in. high.
Size of the north wall window 1,045ft. long,

soft. high.
The Runway

When it was decided that the task of
building the Brabazon I should be entrusted
to. the Bristol Aeroplane Company, high
priority was given to the problem of extending
the existing 1,5ooyds. runway at Filton to a
length sufficient to allow an adequate margin
of safety for initial flight testing.

The location of Filton airfield made the
extension possible only in a westerly direction,
involving the removal of the small village
of Charlton, directly in line with the runway
at its western end.

On April 1st, 1946, with the Brabazon
already beginning to take shape on the jigs,
the contractors for the runway, Messrs. John
Laing and Sons, began to build houses at
Patchway to accommodate the villagers. By
August 31st, the contract for 5o houses was
completed, and a week later a formal opening
ceremony was performed by the Minister of
Health.

With the -people of Charlton transferred
to new homes, bulldozers set to work. Soon
the village had vanished, and giant machines
began to make the main cut at the western
end of the runway. The depth of excavation
varied with the lie of the ground from 8in.
to as much as 14ft. Something like s,000,000
cu. yds. of excavation had to he made.
650,000 cu. yds. of earth were shifted, and
roughly 655,000 cu. yds. of soil Were used to
fill natural depressions, old Evens, cesspits,
and so forth.

To enable flying to continue at Filton while
the runway was being built, a temporary
flying strip, 1,400yds. long, was laid down
and a system of traffic control devised to keep
lorries and machines clear of the landing
area. '
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The aircraft almost structurally completed in January, 1948:

are -connected as two circuits, one from each
of the two control houses at either end of the
runway, each circuit supplying alternate light
fittings, thereby reducing the risk of the whole
lighting system being out of commission
through a fault in one control house.

From the east and west ends of the runway
and on its centre for a distance of 4,50oft. in
each direction, 4o -watt sodium approach
lights are located at 3ooft. intervals to guide
aircraft on to the centre line of the runway
so that they can pick out the contact lights
marking the edges.

Supply for the runway lighting system
and for the radio aid system is taken from the
assembly hall sub-statiois, in which have
been installed two 5o K.V.A. 420/3,300 -volt
transformers and 3,300 -volt switchgear.
The supply is given at 3,30o volts and trans-
mitted by two underground cables to the
control houses at each end of the runway.

The Brabazon shown in comparison with six semi-detached
two -storey suburban houses.

41
11111

III
The new runway is one of the strongest

in the world, capable of standing up to aircraft
heavier than any yet built. 2,725 yds. long
and too yds. wide, it has concrete circles
200 yds. in diameter at each end. The base
contains 400,000 tons of hard core, in three
8in. layers. On top of this, 70,000 cu. yds.
of concrete form a sub -base 8in. thick. For
the s2in. top layer, so5,000 cu. yds. of fine
concrete was laid in bays loft. wide, and the
topmost layer was spread dry enough to enable
a so -ton roller to compact it a couple of inches.

Lighting System
Runway lighting is carried out with 140

contact light fittings, 70 on each side of the
runway, spaced at tooft. intervals from east
to west. The top of each fitting is level with
the runway surface, and the power of each is
approximately s,000 candlepower. The lights

These control houses contain the various
items of equipment necessary for all the
services on the airfield.

Control of the various airfield lighting
circuits-with the exception of the obstruction
lighting-is carried out from the local tower,
situated on the south side of the runway
towards the west end. Radio aids on the
airfield and at points on the east and west
approaches are never without electricity
supply, being controlled locally where
necessary and not from either of the two
control rooms on the flying field. In both
control towers, the duty officer has an
indicator for each lighting circuit so that he
can tell at a glance if they are operating
correctly.

Between the south side of the runway and
the assembly hall runs a branch railway line.
To enable the Brabazon to cross this, Messrs.
G. K. Jensen and Co, Ltd., were com-
missioned to design and erect alevel-crossing
gate far larger than anything previously
designed.

Completed late in 1948, the scheme
embodies two gates, one on each side of the
railway track. Each gate measures I 'oft.
wide with a protective fence 4ft. 6in. high.
They are operated from a control house
which is connected by telephone both to the
flying control and to the railway signal box
at Filton Halt. The gates are the largest and
only power -operated level -crossing gates in
the world.
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THE WORLD OF MODELS
Some Interesting Gauge 0 and HO Model Railways in Switzerland

Fig. 1.-A general view of the scenic, Gauge t railway of Mr. II. Kurz,
of Bern?. Good use has been made of the natural properties of the

garden itself to form some interesting scenic features.

C

ONTINENTAL model -makers are cer-
tainly well ahead with new ideas Al all
phases of model -making, including

design, production and display. For the
benefit of readers interested I would like to
record some of the progress I was happy to
see in Switzerland this summer, and which
added to the knowledge I have gained from
Continental correspondents and featured in
previous articles during past months.

Berne Model Railway Club
Last June I spent a few days in Berne.

the fascinating capital of Switzerland. While
there I was very pleased to have an oppor-
tunity of meeting members of the Berne
Model Railway Club, including the presi-
dent, Mr. W. Haas, the vice-president, Mr.
Brunner, and also Mr. H. Gossett, a past -
president of the club.

The Berne Club is quite an important
one and has over 200 members of all trades
and professions. The City Council of Berne
have been sufficiently interested to place a
well-equipped workshop at the disposal of
club members. Among the founder mem-
bers are Mr. Gossett and also a well-known
Swiss violinist, Mr. Kaegi. Mr. Arthur
Honegger, a famous modern composer, is
an enthusiast for model railways, and during
a visit to the club some time ago he was
snapped while astride an English model
locomotive of Bassett-Lowke manufac-
ture, although I have not been fortunate
enough to secure a print. Readers may
know that Mr. Honegger wrote a symphony
on the theme of the French locomotive,
" Pacific " 23t.

Like most Swiss. clubs, these model -
makers concentrate on electricity as a prime
mover, although a few members are steam
propulsion fans. The popularity of Gauge o
still predominates in this club as it does
in the majority of the other clubs over
there.

Through the courtesy of Mr. W. Haas
I had the great pleasure of seeing a beautiful
model railway built by club member Mr.
H. Kurz. It is situated in the large garden
of the owner, and represents the northern
portion of the famous St. Gotthard railway.
The garden is spanned by one of the huge,

By "MOTILUS"

Fib. 2.-A youthful " guard" awaits a train arrival on Mr. Kurz's
garden railway. Members of the Berne Model Railway Club are seen

also, admiring this unusual scenic layout.

concrete arches of the Swiss Federal Railway
main line between Zurich and Olten. This
gives an unusual railway atmosphere for the
miniature railway that lies below it.

The railway is Gauge t, with flat-bottomed
rail, partly brass and partly steel. The total

Fig. 3.-(Above) The
interior of Mr. Kurz's
control cabin, from
where his whole gar-
den railway can be

operated.

Fig. 4. -A model
Swiss tramway car,
of excellent finish : an
example of the 'Gauge
0 work of Mr. W.

Boegli of Berne.

length of the running track is t,000ft., but
with sidings it amounts to approximately
1,75oft. There are five track levels, the
highest being some 6ft. above the loweit,
and with the scenery the whole model
reaches a height of 25ft.

D.C. Generating Plant
Mr. Kurz is in the signal control depart-

ment of the Swiss Federal Railways. He
has himself built the electricity generating
plant for providing current for the railway
at 35 volts D.C. This is unusual in Switzer-
land, as most of the model railways are run
on A.C., although D.C. is now gaining
favour owing to its special properties, that
enable distant control of siding and shunting
yard operations to be carried out with greater
accuracy and precision. The enthusiasm
of Mr. Kurz for signal control and point
operation is apparent in his splendid control
cabin, from where the whole railway can
be operated. The accompanying illustra-
tions, Figs. I, 2 and 3, give some idea of
this excellent work.

The scenery and general layout of the
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track is most realistic. There are six tunnels,
natural vegetation and a large lake, fed with
running water, which is supplied through
a rotary pump operated by a stationary
steam engine. It also includes a special
feature of the St. Gotthard railway, the
Wassen church, which is seen from the train
at three different levels when travelling en
the real railway.

Many types of locomotives are used on
the railway, including a model of the famous
high-speed Red Arrow locomotive.

The model has taken three years to build,
the combined work of Mr. Kurz and two
other enthusiasts. As a scenic, outdoor
model railway this is one of the finest I
have ever seen, even in Switzerland!

Another visitor who came to see me from
the Berne Club was Mr. W. Boegli, who
is an amateur specialist in the building of
wooden vehicles for Gauge 0 (35 mm.).
Mr. Boegli's models are well proportioned
and excellently finished: the range includes
both standard railway vehicles, such as goods
wagons, open wagons, timber wagons, etc.,
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each other's model work that were brought
along for display. This included a Gauge o
layout (centre rail system), with vignoles
section rail and wooden sleepers in their
natural colour. The locomotives were fitted
with overhead pantograph contact, working
at zo volts A.C. The train I saw running
before the meeting commenced, consisted of
locomotive, three passenger coaches, one
baggage van, one petrol, and one beer wagon.

Some of the individual models brought
by members were of outstanding quality.
Mr. Buhlimann, of Zurich, showed me a
unique range of his own handiwork. He
specialises in historic locomotive models
made by hand and mostly in brass. These
included an American steam locomotive of
the period 1865, S minole, a 2-4-o type
for Gauge 0, to the scale of in. to 'ft.

Fig. 5.-A model Swiss timber wagon : another of
masterpieces.

and also tram -cars of the Swiss type, to
the same scale, all of them being electrically
driven by the overhead system (Figs. 4 and
5).

Zurich Model. Railway Club
This year I had the first opportunity of

attending a meeting of the Zurich Swiss
Model Railway Club, which took place at
a Zurich restaurant in a typical Swiss
atmosphere. Being in the German section
of the country, the lecture and discussion
that took place were in German, with which
I am not conversant, especially in relation
to technical subjects. However, the main
points of procedure could be followed and
I certainly spent a pleasant evening.

About a hundred members attended this
meeting, of all ages and of varying occupa-
tions in daily life. Proceedings opened with
an address from the chairman, club.
president Mr. Walter Siegwart, who is also
president of the combined model clubs of
Switzerland. Following the usual business
announcements and greetings, a club member
(one of the technical electricians of the Swiss
Federal Railways signalling and controls
department) delivered a lecture on some
tricky points of electrical control for model
railways, amply illustrated with blackboard
diagrams. From the studious interest taken
in the talk by club members it was clear
to me that the lecturer knew his subject
from A to Z.

During the evening members were able
to examine and discuss many examples of

Mr. Boegli's Gauge 0

Fig. 6.-7-A Gauge 0
Swiss express loco-
motive model Made by
Mr. H. Muggli, a
member of the Swiss
Model Railway Club
of Zurich. Mr. Muggli
achieves an amazing
amount of detail in
his models, despite the
fact that he works
only with simple

bench tools.

Also an American postal car of the year
1857, as used on the Pennsylvania Railway.
Mr. Buhlimann is now engaged in making
a model of the Rapide, an American loco-
motive of 1816, also 'in Gauge 0. Next
on his list is a French
P.M.L. locomotiVe of
1815, La Petite Boor -
bonnet, for which he
has already obtained
drawings from Mr. J.
Fournereau, of Mont-
chauvet, France. In
addition to the models
I saw that evening Mr.
Euhlimann has 25
other locomotives he
has built from time to
time. Unfortunately,
I have not been able
to obtain any illustra-
tions of these quaint
old-time models.

I very much en-
joyed examining the
model work of Mr.. H.
Muggli, of Monchal-
torf, another member
of the club. Mr.
Muggli is not a pro-
fessional craftstnan,
and his models are all
made with simple
bench tools, yet in-
clude excellent detail
in their construction.
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Mr. Muggli's Gauge 0 railway models
are all exactly to Swiss Federal Railway
standards (Figs. 6 and 7). They included
a group of Shell " oil wagons and an
express type Swiss locomotive with panto-
graph 'collector ; also a specimen works'
crocodile car, as used in the works of Messrs.
Brown Boveri, of Baden, near Zurich. This
is a two six -wheeled bogie car with a central
well, and the illustration, Fig. 8, shows the
model wagon transporting two large model
transformers.

Some of the junior members of the club
were present and produced some promising
work for inspection. I especially remember

,examining with pleasure some model Gauge 0
wagons and passenger cars with pantographs
and centre rail contact, all made in metal
by one of these young enthusiasts, Mr.

Hiirlimann.
The evening was a

most pleasant one.
Club members
turned up in good
force and were
pleased to welcome
some distinguished
visitors from other
parts of Switzerland.
Two old friends I
recognised were Mr.
R. Marescot, of
Lausanne, an experi-
mentalist and model -
maker, and Mr. Karl
von Speyr, of Her-

giswil, near Lucerne, who is keen on small
and large-scale railway models. The
whole proceedings were conducted with an
air of quiet conviviality, light refreshments
being passed round and consumed during
the meeting.

A Fine Scenic Model Railway
What is claimed to be the most compre-

hensive Gauge 0 and HO (00) working
model railway layout in Europe (Fig. 9), is
one designed and built by the firm of Franz
Carl Weber, A.G., at the principal shop in
Zurich. This has been constructed as a per-
manent working railway in order to demons-
trate the latest locomotives, rolling stock,
signal and point devices. The railway has twp
separate layouts: one in Gauge 0 (35mm.
or 14in.) and the other in Gauge HO
(t6lmm. or tin.).

The Gauge 0 is a double track of about
32oft. and as can be seen from the control

Fig. 7.--A group of Mr. Muggli's Gauge 0 " Shell" oil wagons.

Fig. 8.-A n unusual Gauge model, also by Mr. Muggli. A " croco-
dile" car, as used in the extensive works of Messrs. Brown Boveri,
A.G., of Baden, Switzerland, well known electrical engineers. The

wagon is shown with two model transformers being carried.



64 NEWNES PRACTICAL MECHANICS November, 1949

diagram reproduced here, there is a loop at
each end. Starting from a large station, it
runs over three bridges and through six
tunnels, passing a -smaller station and over a
dozen points, surrounded all the way by
" dreamland" Swiss scenery including moun-
tains, valleys, alpine pastures with cattle and
chalets and even a large pond. Eight
different trains, can be run simultaneously,
one following another. Two of these are of

 the express type, with exact scale models of
the latest electric locomotives on. the Swiss
Federal Railways : they haul the required
number of steel, bogie passenger and baggage
coaches. In addition, there are two -ordin-
ary express passenger trains and two
ordinary goods trains. Most of the rolling
stock is of Swiss manufacture.

Elaborate Train Control
The special technical feature of the whole

Gauge 0 exhibit is without doubt the elab-
orate system of train control installation
(Fig. to). This is housed in a glass case, so
that it can be clearly viewed by all visitors.

Fig. 9.-A general
trains on the

changed as long as a train. is
travelling across. Furthermore,
the whole journey must be car-
ried through once the starting
signal is given: only when the
last wheels of the last wagon of
a train have passed over all
points in a particular block sec-
tion, can these points he
changed again. If the point is
not fully switched over (e.g., be-
cause of an obstruction between
the switch blades and stock
rails), the block signal in front
of the point will show -a red
light until the point has been
correctly switched. At the same
time, the track inside the station
must also be clear: the point
may be in order, but even if
only one single wagon remains
in the station and is on the
track to be used, it is impossi-
ble for the approach signal to
show " Line clear." So no

view of Messrs. Weber's Gauge 0 and HO railways, showing several
tracks and glimpses of the varied and characteristic scenic effects.

It includes a complete plan of the track lay-
out, on which coloured lights indicate the
position of all signals and all trains, whether
stationary or running. The Installation
demonstrates in miniature all the safety
devices of the modern railway block signal-
ling system.

So many precautions are necessary for the
purpose of guaranteeing absolute safety for
trains travelling at speed. First, the " dis-
tant " and " home " signals along the line:
then the blocking devices in the stations,
which are operated by the station master or,
on some routes now, automatically operated
by the trains themselves. The " brain "
of this model railway lies in the glass -fronted
signal box, which contains 36 relays with
their respective contacts and locking devices.

The whole Gauge 0 layout is sub -divided
into to blotk sections. which allow a maxi-
mum of nine trains travelling simultaneously,
one after another. The trains follow one
another so quickly that the signal rarely
shows a green light, for the trains may con-
tinue their journey with reduced sneed as
503n as the amber light shows. If, however,
there are only six or seven trains operating,
the green light shows as soon as the line is
clear, since two block sections have become
clear between two trains following one an-
other. The eight points are locked and made
safe in such a way that they cannot be

Fig. to.-The train control installation for the
operation of the wonderful Gauge 0 model railway
of Messrs. Weber. The track plan can be clearly

seen.

collision can occur, even through the over-
looking of small details. Even if a coach or
wagon becomes uncoupled from a train on
the line, the section where it stops will re-
main blocked until the wagon is removed.
In other words, the safety device reports the
insulated rail as " occupied " for as long as.
a wheel is on it.

Since this model railway opened on Nov-
ember 9th, 1948, and up to Easter, 5949, an
electrical counting instrument has recorded
more than 70,000 trains passing one point
on the track. If worked out mathematically,

it would be found that each train has covered
a distance equal to that from Zurich to Paris
and back!

At a higher level and placed well to the
back of the general exhibit, lies the Gauge HO
layout. On this six different trains run
simultaneously, including trains of the Swiss.
" junior " make, and also some of Maerklins,
of Goeppingen, Germany. Being smaller in
size, this layout gives a sense of distance
and perspective when viewed from the front
of the Gauge 0 railway. Eight bridges and
six tunnels are among the interests of the HO
line, which is approximately the same length
as the Gauge 0 track. .

Apart from being a great attraction for
customers and visitors to Mr. Weber's shop,
this model railway has a certain appeal for
any model enthusiast interested in the com-
plicated operation of such an elaborate work-
ing model railway as this, as well as to
railway students, because of its faithful
reproduction of many modern railway signal-
ling operations and other features.

The whole installation was designed and
planned by specially trained experts of the
firm of Franz Carl Weber, A.G., most of
them also being members of the Swiss Model
Railway Club of Zurich. They are certainly
to be congratulated on a splendid achieve-
ment.

Newaes' Engineer's Reference Book
THE third edition of this important work

is now ready. It contains nearly 300
pages of new matter in addition to complete
revision. . The new sections cover Fan
Engineering ; Centreless Grinding ; Induc-
tion Heating ; Plain Bearings ; Belt Trans-
mission ; Investment Moulding ; Lapping
and Honing ; Hobbing ; Surface Finishing ;
Properties of Plastics ; Air Compressors ;
Compressed Air Data ; Corrosion Treat-
ment ; Mirror Finishing ; Polishing and Buff-
ing ; Gas Welding ; Weights; Additional
Screw Thread Tables ; Weights of
Materials ; Use of Rubber in Presses ; Shaft-
ing ; Pipe -Flanges ; Lighting of Buildings ;

Factors of Numbers up to 9999 ; Compound
and Angular Indexing Double Depths of
Threads ; Form Tool Grinding.

The book comprises over 1600 pages, fully
cross-referenced, and hundreds of diagrams,
tables and formula: of great value to mech-
anical, civil, structural, automobile, and aero-
nautical engineers, designers, draughtsmen,
works managers, gauge and toolmakers,
fitters and turners, foundryworkers, die -
casters, milling, planing, grinding and shap-
ing operatives, wire workers, gear -cutters,
die -sinkers, heating and ventilating engineers,
costing and production engineers, electro-
platers, welders, time and motion study
engineers.

It costs 45s., or 46s. by post.
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The Editor does not necessarily agree with opinions expressed herein

Converting Ex - aircraft
Generators

SIR,-With reference to the
article by H. H. Ward,

in the July issue of PRAC-
TICAL MECHANICS, On Con-
verting Ex -Aircraft Gener-
ators to A.C. motors, I experienced racing
in my generator as explained in the article,
so I tried out the scheme as suggested.

obtained a steady speed but overheating, hot
coils, etc., were observed, so I switched off
right away and tried various lamps in series
up to too watts. The result was no better.
I would be glad of some help in this matter,
and the following is a description of my rotary
generator. Ex-R.A.F. marked " V ", 24 volts
input D.C., output 300 v.-150 v.-14.5 v.
(three outputs).

I put 24 volts D.C. in series with 30o volts
and a 6o -watt lamp. This ran well but over-
heated, so I tried a too -watt lamp, which still
overheated. Finally, I tried 15o volts and this
blew the fuses. In each case I removed
brushes not required.-J. CRAMB (Newbury).

SIR,-The now prevalent practice of run-
ning 24 -volt apparatus on the 230 -

volt mains is had electrical technique as the
insulation value of the wire covering and coil
bindings may not be high enough to with-
stand the new voltage. Owing to the very rigid
specifications laid down for Government
electrical contracts, these windings do with-
stand the new voltage in most cases, but there
are cases where, due to damp storage, etc.,
this insulation value has decreased to a point
where it will break down under load but will
remain intact when only a few milliamps are
flowing. It would appear that Mr. Cramp's
apparatus has this fault and a megger test,
made by a local electrical contractor, would be
advisable before using the generator again.

The effect of putting in lamps of 6o watts,
too watts and 150 watts was to increase the
almost negligible field current by approxi-
mately 0.25 amps., 0.4 amps, and o.6 amps.,
respectively. Taking the vendor's rating of
one eighth h.p. for even the largest of these
machines and allowing for much inefficiency,
their consumption should not exceed I amp.
Thus the machine with 150 -watt lamp in
parallel should not consume more than 1.6
amps., which should not blow the fuse. If
the apparatus is earthed, as it should be, a
breakdown in insulation can send a heavy
flow of current through the insulation and so
blow the fuse. Merely as a test, Mr. Cramp
might try rigging up the apparatus with s50 -
watt lamp and no earth' wire, as shown in the
diagram. The current should be switched on
from a switch remote from the apparatus and
the apparatus itself must not be touched by any

24 volt
Field Coil

24 volt
Field Coil

Earth Wire
Not Connected
Test diagram for insulation test.

/50 watt
230 volt
Lamp

part of the operator's body. If it fails to blow
the fuse, this is proof of faulty insulation which
might be rectified by rewinding the field coils
w th more turns of finer wire. Under these
circumstances (i.e., without being earthed), the
mu chine may appear to run satisfactorily
hi; even so, it should not be used until the
leak has been found and rectified owing to
dar ger of shock.-H. H. WARD (Wallasey).
Film Strip Projector

SIR,-I read with interest Mr. Kay's article
on a home -built film strip projector, but

why does he use a bottle of water as a
condenser -cum -diffuser ? Any multiple
stores would supply him (for 6d.) with a

Reflector

Lamp
House

Gate Block

Hinge
Block

Film

Lamp

Bull's Eye
Condenser

Diffuser
(Optional)

Locating
Pins

Lens Etc
Details of suggested improvement to a film strip

projector
bullseye of sufficient optical correctness to
give a flat white screen or, if desired, a
frosted glass plate placed between film and
bullseye would give even better results. By
using this method his lamp -power would be
cut down so much that such a large lamp -
house would not be necessary. Indeed, a
cycle headlamp (torpedo -type) would yield
all the space required, and a bell -transformer
all the current for this size picture. Using
'the same powered lamp as your contributor,
and a reasonably good condenser, I can pro-
ject a brilliant picture oft. by 6ft. up to 35ft.
or 4oft. Mr. Kay will also find that if he
fits a pressure feed (as shown in the accom-
Rallying sketch) and hinges his gate, the load-
ing of film will be greatly facilitated.-
F. W. MARKHAM (Darlington).
Cycle Lighting

SIR,-Having
read with interest the various

suggestions by readers regarding cycle
lighting, I would like to submit a system

j-) Springw-Catch

Presser
Pad

Small
Springs

which I have used for about three years with
great success.

It comprises both lighting and bell run-
ning from a battery in the saddlebag. My
idea in using this method was to eliminate the
" drag " of a dynamo and also, with regard to
the bell, to make it far easier to sound a
warning and apply " both " the brakes at the
same time (a feat, almost impossible with an
ordinary bell).

I used ordinary dynamo head- and rear -
light fittings, the headlamp originally having
a single terminal on the underside which was
internally connected to the " pip " of the
bulb. I drilled a small hole about an inch
away from this terminal and fitted another,
insulated from the lamp case, which was to
be my " live " supply. I also fixed a small
toggle switch, of the type used in radio sets,
into the top of the lamp. From one side of
this switch I then connected a short piece of
wire to my new terminal, and from the other
side of the switch another short lead to the
existing terminal. By then connecting the
positive supply from the battery to the
external end of my new terminal it was
possible to control the light by means of the
switch. The rear -light was then connected
as shown in the circuit diagram (Fig. I), the
negative return being through the frame to
the battery negative, which I joined by means
of a copper earth clip to the saddle stem.
Both front and rear lights are therefore con-
trolled by the switch on the front lamp. It
would be quite a simple matter to place
another " indicator " lamp, in series with the
rear lamp, as suggested by R. Verlander
(August issue), but I feel that it would be
safer to construct a small indicator fitting
and not to use the front lamp for this pur-
pose, otherwise, if the rear bulb should fail,
we are left in darkness without front lamp
either. This indicator could be fixed to the
handlebars and, of course, the bulbs then
used in the indicator and rear -lights should
be rated at half the battery supply voltage,
as stated.

Saddle Bag

Pear Lamp

Fig. 1.

Perspex
Hollowed Out I Plunger

Earth

Front Lamp

Lamp Holder

Fixing
Screw

Fig. 2. Tapped
Into Base

Circuit diacra.n, and details of push button
For a cycle -lighting system.

Spring
Steel

Strip

Spring Steel
Strip Screwed
to Base

Soldered

- Single
Lead. to
Bell
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The bell is of the enclosed type, which I
mounted on a piece of tin. sheet paxolin and
fitted to the handlebar stem by means of the
clip from an old bell. For the switch I made
a push from perspex and an earth clip of the
type used on electrical conduit, the button
part of the push being the plunger from an
old B.C. lamp -holder. This push has a very
fine action, and I have it in such a position
that it is quite an easy matter for my right
hand to apply the front brake and my right
thumb to ring the bell at the same time.

I use a battery of the Ever Ready 126
type (4.5 v.), with a pair of terminals which
facilitates easy connection.-CYRIL D. BLAKE
(Ilford).

Electrified Fence
SIR,-My attention has been drawn to an

article appearing in the August issue of
PRACTICAL MECHANICS on electrified fence
construction.

In view of the increasing popularity of this
type of fence, I understand that the I.E.E.
will shortly be issuing a directive covering
the design and operation of controllers for
this purpose. In the meantime, this is
covered by B.S.S. 1222, which gives details of
magnitude of impulse and rate at which these
impulses may be applied to the line. It
also states that such controllers must not be
operated from the mains, although at present
this point is under discussion.

In view of the considerable danger, not
only to cattle but to human beings, that can

exist by improper control on electric fences,
I suggest that home constructors should be
discouraged from making controllers.-K. E.
EvERETT (Electrical Engineering Dept.,
Woolwich Polytechnic).

Small Telescope Construction
SIR.-In the September issue of PRACTICAL

MECHANICS you published a reply to
querist F. C. Coppen, of Reading, in which
it is stated there are no in -print books deal-
ing with the making of small telescopes.
Your inquirer will be pleased to know that
there is a very good publication dealing with
the construction, etc., of small telescopes. It
is published by Percival Marshall and Co.,
and is called, " How to Make a Telescope,"
by Ernest F. Carter, price 3s.-A. W.
NEILD (Harrogate).

Electric Gas -Lighter
SIR,-Regarding the electric gas -lighter

described in PRACTICAL MECHANICS for
September by E. S. Brown, may I point out
that the circuit is only suitable if the coil
used is of the insulated -return type, having
the secondary winding connected to the case.
As these coils are not new, it is more than
likely that a coil of the earth -return type
will be obtained by your readers, either of
the ordinary or auto -transformer type. In
the former the secondary is connected to the
S.W. terminal of the coil, in the latter to the
C.B. terminal, the object being that when the
contact breaker points are open both windings

are in series, and both contribute to the gen-
eration of the E.M.F. necessary to break
down the spark gap.

To render the circuit suitable for either
type of coil, I would therefore suggest that
the S.W. terminal of the coil, to which the
supply wire should be connected, should also
be connected to the case of the coil. This
will then ensure that that H.T. circuit will
be completed, irrespective of the type of coil
used. Also, if a coil designed for use with a
ballast resistance is used, the ballast resistance
must be connected between S.W. terminal of
coil and supply, or, alternatively, the buzzer
windings could be rewound to provide the
necessary resistance.-B. J. WARREN (Marn-
hull).

Screwdriver Theory
SIR,-With reference to the_ screwdriver

theory, sung)/ the answer lies in the
fact that the larger the handle of the driver
the greater the leverage which can be
obtained.

In reply to C. Francis (Heston), the driver
he remembers seeing with the gimlet -like
handle is still extensively used in the Royal
and Merchant Navies. These drivers are
usually called " keys," and are used in
removing and replacing sounding -tube caps,
etc., which are fitted flush with the deck.

Another type incorporates a driver, box -
spanner and tommy-bar, the main use of the
tool being to remove or secure bunker lids.
-W. J. WALL (Birmingham).

Trade Notes
Eccentric Turning Fixture

THIS sturdy fixture for eccentric turning
has been designed by Mr. Thomas J.

Trainer, 25, Valley Road, Anfield, Liver-
pool 4. The horizontal bracket can be used

A fixture for eccentric turning.

as a small angle plate. The necessary set
over is made by clamping a steel square to
face -plate, the blade and stock touching the
flange of the fixture, and inserting the appro-
priate gauge between stock and flange. Close -
fitting split parallel collets are provided which
afford an easy method of holding shafts t3

good limits without the complications of taper
collets. Castings for the fixture can be
machined on a 31in. lathe. Further particu-
lars can be obtained from the address given.

Sanders Unbreakable Plug -

THIS unbreakable plug was first introduced
in 1937 after an exhaustive series. of

experiments and tests
extending over 18
months. A recent
demonstration of the un-
breakable qualities of
this plug was carried out
at a Walsall transport
depot when a sample
plug was run over by a
bus weighing 7 tons
5 cwts. The plug
emerged undamaged and
satisfactory for use after
the test. The plug,
which is designed for use
with any make of socket
to B.S.546, should prove
invaluable in industrial
works and other places
where portable tools and
apparatus are extensively
used, and where there is
a high percentage of
breakages with the ordin-
ary moulded plug. Prices
and further particulars arc
obtained from Wm. Sanders and Co., Ltd.,
Falcon Electrical Works, Wednesbury,
Staffi:
"Fifty Years of Model Making"

THE story of Bassett-Lowke, Ltd., from
the turn of the century to the present

day, is told in an interesting booklet recently
issued by this well-known Northampton firm
of model makers. The booklet commences
with a few introductive notes concerning the
executive personnel, and goes on to describe
the start of the firm so years ago and its pro-

gress from the simple models of 1899 to the
fine scale models of to -day which bear the
name of Bassett-Lowke. As an example of
the advance made in model locomotive con-
struction during this period there are the
various scale models of the " Royal Scot,"
constructed in recent years, compared with
the model, " Lady of the Lake," locomotive
with outside oscillating cylinders, constructed
by Bassett-Lowke and Co. in 1901. In
addition to the smaller gauge model locomo-
tives the firm has also made considerable
progress in the design and construction of

A Sanders unbreakable plug after being run over by a bus.

larger scale locomotives for garden railways,
passenger hauling, etc. Among the other
activities of the firm described and illustrated
are various types of architectural modelling,
model railway layouts, ship modelling (in-
cluding the 21ft. model of the " Queen
Elizabeth "), and exhibition scale models for
various trade firms. The booklet is profusely
illustrated, and any further information con-
cerning it can be obtained from Bassett-
Lowke,, Ltd., St. Andrew's Street, North-
ampton.
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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 ?
9/8. post 6d. De
Luxe Receiver
in polished oak
cabinet, Ise.
post 1I-

."pare Permanent Detectors, 2/- each.
When ordered separately, 2/8. With clips
and screws, 2/10, post 3d. Headphones,
trand new. S. G. Brown, G.E.C., etc.. 15-.
23/-. and super -sensitive. 30/- a pair, post 8d.
New Headphones. 10+- a pair. Balanced
armature type (very sensitive). 12/6 a pair.
Both post 6d. New Single Earpieces,
3/6. Bal. armature type. 4/8 - ex-R.A.F.
earpiece, 2/-. post 4d. Headphones, in
good order. 4'8 and 5/8 (better quality.
7/6), all post 6d. Headphones with moving
coil mike, 15i -. Similar phones with
throat mikes, 12/8. post 8d. Headphone
Cords, 1/3 a pair, post 3d. Replacement
Bands, 1/3, post 44. Wire Bands. 6d.
(All Headphones listed are suitable for
use with our Crystal Sets.)

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

supply light in bedroom or larder, etc.
PRICE 8/-, post 6d. BELLS for use
either the above or batteries, 6/-. post der.
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, 20/-,. POst 1/6. Useful wooden
fox with partitions to hold amplifier, 2'
extra.extra. Ditto, less valves. 10/ -. One valve
amplifier, complete with valve, 9/8, post 1/-.
Hand Microphones, with switch in handle.
andil lead, 4/-. Similar instrument, moving
co, 7/6, post 64.
Sparking Plug Neon Testers, with vest-
pocket clip. 3/3. and with gauge. 3/6, post 3d.
S.B.C. Neon Indicator Lamps, for use on
mains, showing " live " side of switches,
etc.. 3/6. post 4d. soldering

Irons. - Our
new stream-

 F..91 lined Iron is
supplied with

two interchangeable bits, one each straight
and curved ; 200250 v. 50 watts. 9/-, post 6d.
Standard Iron with adjustable bit. 200/250
V.. 60 watts, 9'6, post efi. Heavy Hull
Iron, 150 watts. 12/6, post 84. All parts
replaceable and fully guaranteed. Small
Soldering Irons, for use on gas, 1/4, post
4d. Resin -cored solder for easy soldering.
td. packets. or 11b. reels. 6/-. postage extra.
Microphones. -Just the thing for im-
promptu concerts, room to room communi-
cation, etc. Bakelite table model, 6/9 ;
Susliension type, 8/6. Pest fkl. Mike
Buttons (carbon). 2-. Moving Coil, 4/8 ;
Transformers. 5/, All post 4d. each.
Rotary Transformers, 12v. D.C. input,
in soundproof cabinet, for Car Radio. etc. ;

Will also light two 230 v. 25 w. lamps la
series, or as a motor. 22/8 each, carriage 2/8.
24v. input : Output 1,230 v. .2 amp. In case
with suppressors, etc.. easily converted to
run as a high voltage motor. 25/-. carr. 3/0.
Also 12v. input ; Output, 6v. 5 amp., 150v,
10 mA., and 300v. 20'240 mA., 22/6, carriage
3/8.
Morse Keys. -Standard size keys wired to
work Buzzer or Lamp. 3 post 84. Slightly
smaller keys. 2/6. post 4d. Buzztiets,
3/-. or heavy duty. 443: post 5d.
Terminals, brass, 2BA. mounted on strip.
64. pair. .0005 Airspaced Variable con-
densers. 2/6, post 441. .00003 twin gang with
trimmers, 2/6, post 4,1. 24 -volt 10 Imm,
ALFA. Bulbs for model railways, etc., 1/ -
each. 10;- doz., post 4d.
Fuses. -1 amp., 111n., packet of 10. 2/6.
post 3d. Also 150 mA. and 250 mA. same
price. Bargain Parcels of really useful
equipment, containing Switches. Meters,
condensers. Resistances. Phones. etc.. 10,-,
or double assortment. 17/6 : treble. 2&-.
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, 201- each, carr.
2/8 : 37/6 pair, carr. 3/8. Ex-G.P.O. Tele-
phone Twin Bells, with box, 5/-, post 94.
Telephone hand generator, with handle, 7,6,
post 1/8 : Bell. 4/6, post 84.
Meters. 15v.. 211n., me. 916 ; 150v., 21n.,
m/c. 10/-

.

300v... 21in.. mi., 13/6 ;
311n., m,c, 20/- ; 0,000v., 31in.. info, 57/6 ;
15/600v.. 21n., Me, double reading, 8/- ; 158
mA., 210,, m,c. 7/8 : 40/120 mA, 2in., me,
double reading, 8,- ; 3.5 amp. 2in. T.C.,
5/- 4 amp., 21in., T.C. in case with
switch, 7/3 ; 20 amp.. 21 in., m/i 9/8. Meter
Movements, 21n. size with magnet and
case (500 microamp.), 2/8. Units con-
taining two movements. 5/, or with one
100 microamp, and one 500 microamp, 518.
All meters post extra. Money refunded
if not completely satisfied.

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

Letters only.
New Illustrated List sent on request with

Id. stamp and S.A.E.

ELECTRONICS CORNER
RECEIVER RI196 conversion details for this were given in the August issue

of " Practical Wireless." It can be made into a fine general
purpose receiver. We can supply complete with valves and in excellent condition
25/- post free.
ALL MAINS TWO VALVER Just right for your bed-room or den or for friend
or relation. Parcel contains R.A.F. UNIT 22 -two valves, rectifier and
wiring diagram. Price 20/. post free.
T.V. AERIALS can a made from ex R.A.F. DINGHY MASTS.

These measure 9ft. when extended and lin. dia.
at thick end -each section tightens up to make perfect electrical
Joint -Ideal for indoor or portable T.V. aerials. 8/6 each, 151- for two.
6 VALVE BATTERY RECEIVERS complete with 2

H.F. pentodes -
3 triodes and 1 output valve -unused and in good condition. Few only, 15/- each.
TELEVISION We have components for three proved circuits to offer. (a) W.D.

Mark II. This is built from ex R.A.F. units and total cost is
£151510. Data only 7/6. knowledge of theory necessary. (b) Mark III built from basic
componentstotal cost about 218. Data only 7,8. No knowledge of theory required.
(c) The H & 0 Magnetic Televisor -uses standard Black and White -9, 10, or 12in.
magnetic tube and all basic components -cost is 216 plus tube. Data Is available in
two parts. Part I for man with knowledge of theory and Part II for the novice who
knows nothing. Price 2'6 each part.
VALVES AND SPARES. Biz range available

HOUSE TELEPHONES
WALL OR DESK MOUNTING
Suitable for Intercommunication between Offices.
Workshops, Stores. Garages. Big houses, Kitchens,
etc. Each station consists of normal size Bakelite
handsets as illustrated and desk or wall mounting
cabinet with built-in Selector switch, buzzer and
push. All stations can communicate with one
another independently. Each Installation is absolutely comp etc and internally
wired. All you do to instal is to run the multi -core cable between stations, Join
green wire to terminal A, reds to Terminal B. blacks to terminal C. etc., etc.
3 station Installation complete with 50 yds. 5 core cable, 16/10/0. Ref. 318.
4 station installation complete with 50 yds. 6 core cable. 28/10'0. Ref. 319.
2 station installation complete with 25 yds. 4 core cable, 2347/6. Ref. 323.

Absolute satisfaction guaranteed or money refunded.

at cut price..

KLAXON HORNS
NULL STRAP OPERATED. -Ideal for Boats. Scaring Crows,
Street Vendors, works signals for alrrms, etc. List price, 26/6/0.
Our price. 25/-. Unused, perfect.

tnAINSIBATTERY MOTOR FITTED WITH GEARBOX.
Ideal for driving large -sized models or with gearbox removed for operating a small
buffing wheel, or similar. These motors measure Hin. x 311n. high. they will run off
D.C. between 6 and 24 volts or from A.C. or D.C. mains, any voltage. Speed Is 2.0.10
revs. approximately. Price, 15/-, post free. Order Rem No. 134.

PRECISION EQUIPMENT,(1) Electron House,
WINDMILL HILL, RUISLIP MANOR, MIDDLESEX.

RETEINVHD
TYPE ML7

31" HEAVY DUTY BENCH LATHE
Supplied through leading Tool Merchants.

Extensive
rz ore of

accessories

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

07.148A.

"DE LUXE" SLIDE RULES
AMAZING VALUE

r2 inch log -log sin -tan rule, 9 scales, !or all
problems. Celluloid faced on polished hard
wood. Multip!ication, divls!on, proportion, per -

10/6
centages,discounts,

roots, - weights,
measures,

currencies
etc.

Post and Packing 6111.

Complete In Case.
Also

5in. scale model com-
plete in case. (As illus-

trated.)
ONLY 5/6 Post & Packing 4d.
Including Comprehensive Slide

Rule Book,
A mroual or money refunded

ot

RAPID ANGLE
INDICATOR

Solves at a glance all
angles, sides of a right
angled triangle. 2/..

Post 3d.

THREAD CHART
'threads per inch, Whit-
worth, B.A., and Gas
tapping -clearing sizes
for threads. Standard
sizes, decimals, wire

BRITISH SLIDE RULE CO. (PAr.k.) =1%. et"' 1/9
Proprietors: Marine & Overseas Services (1939) Ltd. Post 3d, -

16, BARTER STREET, HOLBORN, LONDON. W.C.1 (Tel. Hot. 0380I
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TAKE UP
PELMANISM

For All Times
and Circumstances
PELMANISM

has stood the
test of time. During the last

half -century, in peace and war, in
times of prosperity and of depres-
sion, it has helped and encouraged
men and women in all the affairs of
life. Now in this period of
strenuous endeavour two facts
stand out against a background of
evidence -the increasing number
of men and women who want to
make a success of life, enrolling
for the Pelman Course ; the con-
tinued support of serving and
ex -Service members of H.M.
Forces.

This increasing demand proves
the creative and re -creative value
of Pelmanism. Minds under stress
and strain are sorely in need of
restful recreation and soothing
stimulus. Pelmanism gives all this
and more. It is the way to clear
thinking and calm but determined
action under all circumstances.
You cannot be harassed by anxie-
ties, fears and worries, or feel
helpless, mute and fearful in times
of sudden emergency when
imbued and buoyed up by the
friendly personal, guidance of
Pelmanism. Take the Course
to -day and possess those self-
reliant attributes permanently
enjoyed by over half a million
grateful Pelmanists.

A True Philosophy
Pelmanism is a true philosophy

of living for ordinary sensible
people who wish to make the best
of themselves at all times and under
all circumstances.

The general effect of the train-
ing is to induce an attitude of
mind and a personal efficiency
favourable to the happy manage-
ment of life.

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

(Apply for Services Enrolment Form)

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

PELMAN INSTITUTE,
(Established over 50 years)

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

POST THIS COUPON TO -DAY-
' To the Pelman Institute.

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

Please send me, gratis and post free, a
copy of " The Science of Success."
Name

Address

L
Callers welcomed.

PELMAN (OVERSEAS) INSTITUTES. PARIS
178, Boulevard Haussmann. AMSTERDAM:
Damrak, 68. NEW YORK : 271 North
Avenue, New Rochelle. MELBOURNE:
391. Flinders Lane. JOHANNESBURG :
P.O. Box 4928. DURBAN : Natal Bank
Chambers .(P.O. Box 1489). DELHI: IA)
illipore Road. CALCUTTA : 102 Clive Street..



PUMPS
Gear type pumps contained in
alloy casing with steel gear
wheels. For oil or water, self
priming, will deliver 350 gallons
of water per hour. Splined
drive shaft, a I h.p. motor is
necessary to drive at maximum
capacity. Site 8lin. x Sin. x
6Dn. Weight 7Ibs. Price 1416d.
ea.
Double gear type pumps
As above but with two pumps
driven by a common shaft.
Price 1916d. ea.
Type F6 Stainless Steel Pump
Concentric sliding vane type
pump, stainless steel construction.
Inlets and outlets approx. lin.
dia. Fitted with pressure release
valve. Price 1216d. ea.

MOTORS
Oil motors, gear wheel type,
can also be used as a pump if
driven. Pinion wheel for driving
purposes. Has many uses in
hydraulic equipment. Price
I416d.
Double Oil Motor
As above with two motors on a
common shaft. Price 1916d. ea,
Many other items of all kinds
available ; send for lists.

* Write to Dept "K,"
INSTRUMENT CO.,

244, Harrow Road, W.2.

SPECIAL P. M. BARGAINS!
New guaranteed Radiogram Equip-
ment : Collaro AC47 induction motors,
var. speed. centre -drive. 121n. turn-
table, £5 each. Collaro AC504 complete
gram. units with pickup. autostop, £5.
Collaro new super Automatic El Record
Changer (mixed 10in. and 121n.), with
high fidelity crystal pickup -our special
offer -only £14. Collar() U501 AC/DC
motor/pickup autostop unit, var. speed,
£11. The N.R.S. No. 1 Audio Amplifier,
4 watts output, pickup and tuner
inputs, volume tone and feedbacic
controls -a quality job -25/19/6. No. 2.
ditto but 12 15 wattS push-pull output.
twin inputs (gram. and mike), also
tuner input, output 3, 7.5 and 15 ohms.
Price 10 gnu. Complete Kits for above :
No. 1, £5'10'-. No. 2, £9. Exhaustive
Constructional Manuals (available
separately). No. 1, 2/8. No. 2, 4'8.
Recommended Speakers : Truvox 101n.
£1. Celestion 121n. 75/-. Role G12,
Z811.0'-. Quality Radio Feeder Units :

No. 1, L. and M. wave T.R.F.. £5.
Quality plus exceptional range 3 -wave-
band Superhet. with elaborate dial
assembly 118 10 -. Complete Kits : No. 1.
£4 10'-. No. 2. 27.15:-. Manuals only :
No. 1 and No. 2. 3/8 each. Osmor " Q "
Coil Packs. 33', New, guaranteed
valves : 6K11, 6K7, 6Q7, 6V6. 6F6, 6SN7,
6L7. 6J7, 5Z4. 5U4, EF50. EL32, ECH3.5.
6/6 each ; 23A6. 2526. KT33C, FW4'500,
HVR2. ; 6L6, KT66, 10/6. P.M.
Bargain List 21d. Terms : C.W.O. or
C.O.D. any amount. -Northern Radio
SertieeS, 102, Parkhill Rd.. London.
:si.vv.a. Gulliver 1453.

CHEMISTRY APPARATUS
Send Stamp for

COMPLETE PRICE LIST

BECK

Booklets:
1ti,pett

nosils' 7d.

" Porwraq"
10d.

Ffoint
Chemistry"

5/3

Poat Paid

(Scientific Dept. Al
60 HIGH STREET,

Stoke Newington, London, N.16

YOU, too, can
get to the top..
WITH OUR HELP

-by POST
Don't be content to stay
among the crowd -RISE to
the topmost, best -paid
appointments by your own
efforts. The Bennett College
will train you to get to the top,
by postal tuition in your spare time
-just as thousands of others have
been helped to success and pros-
perity. This is the famous Corres-
pondence College which gives
personal tuition to each individual
student and you just cannot fail
to make good.
WHATEVER YOUR GOAL -
WE WILL TRAIN YOU FOR IT.
Let us advise you NOW. Write to-
day, telling us the work in which
you are interested. We shall be
glad to give you full and free
information of how The Bennett
College can train you at home
to reach the top ranks in a very
short time and at very small
cost.

IT IS THE
PERSONAL

TOUCH
WHICH
COUNTS

IN
POSTAL

TUITION

SIMPLY CHOOSE YOUR CAREER
Accountancy Exams.
Auctioneers and Estate Agents
Aviation (Engineering and Wireless)
Blue Prints Boilers
Book-keeping, Accountancy and

Modern Business Methods
Building, Architecture and Clerks

of Works (A.R.I.B.A. Exams.)
Cambridge Senior School Certi-

ficate
Carpentry and Joinery
Chemistry
Civil Engineering
Civil Service
All Commercial Subjects
Commercial Art
Common Prelim. E.J.E.B.
Draughtsmanship, all Branches
Engineering, all Branches, Subjects

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

Mining, Electrical Engineering
Motor Engineering
Plastics
Play Writing
Plumbing
Police, Special Course
Preceptors, College of
Press Tool Work
Pumps and Pumping Machinery
Quantity Surveying -Institute of

Quantity Surveyors Exams.
Radio Service Engineering
Radio (Short Wave)
Road Making and Maintenance
Sanitation
School Attendance Officer
Secretarial Examinations
Sheet Metal Work
Shorthand (Pitman's)
Structural Engineering
Surveying (R.I.C.S. Exams.)
Teachers of Handicrafts
Telecommunications

(City and Guilds)
Television
Transport Inst. Examinations
Wireless Telegraphy and Telephony
Works Managers

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

-Direct Mail to DEPT. 76

Barnett Colic e
SHEFFIELD

MORE WINNERS !
Sets of CLEAR DIAGRAMS and IN-
STRUCTIONS for making easily from
readily obtainable materials only.

1. Toy and Model Makers' Lathe 3/6
2. Toy and Table Model Fret

Jig -Saw Machine 3'6
3. Ball -bearing Circular Saw 3 6
4. Wind Charger -any Car Dy-

namo 36
5. Table model Torch Battery: -

operated Cigarette Lighter
and 6 lengths of Element
Wire 3/6

6. Tubular Furniture (all kinds) 2:6
7. High Tension Batteries 3'6

Any 3 for
Posted promptly. As represented or

immediate refund.

P. M. BARHAM,
Bridge Avenue, St. Sampsons,

Guernsey, C.I.

EASILY MADE FROM OUR CASTINGS

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

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

MATRIC.
WILY needleoly handicap yourself

and watch 01110r people winning
success and security C Whatever your
age, you can now prepare for the all
important Matriculation Examination
at home on "NO PASS -NO FEE"
terms. Write now for our valtiatile
"GUIDE TO MATRICULATION "
which explains the easiest and quickest
way to matriculate -FREE and
without obligation.

BRITISH TUTORIAL INSTITUTE
(Dept. 1E0), 3S6, Oxford Street,

LONDON, W.I.

'NO PASS -NO FEE'
WORKSHOP ACCESSOR I ES

POLISHING HEADS with dual drive.
tin. drill -chuck. Now only 22/6 and
1,8 Post.
BLOWLAMPS. Solid brass container
(1 pint paraffin capacity). 32:- and
1/6 post.
YEE BELTS. 40 deg. " A " section.
(20 sizes stocked). From 3/9 each (261n.
clrc.) and 4d. post.
TRI-PED PULLEY PULLER. Length
when closed, 91n. Capacity 410. Weight
5i lbs. Price 36,- each and 113 post.
Model " B " as above but with legs of
Chrome Vanadium Steel. Suitable
for heavy duty, 42'- and 116 post.
ARBORS. For use in drill or lathe
chucks. For mounting wire -brushes,
mops or abrasive wheels. Length
21 In., dia. of shank I in. Only 1' -each,
and other types available.
HACKSAW HANDLE. For use with
complete or broken hacksaw blade -
a very handy little tool. Weighs
3 ozs. Price 1/- and 311. post.

S.A.E. or Stamp for Lists.
From : MORTONS.
13, Camden Road. Walihamslim,

London, E.17.

TELEPHONE SKIN. comprising 2
G.P.O. hand -phones, 2 bells, 2 pushes
and 80ft. twin wire. Price 488, post
free. Makes an excellent inter -office,
works or domestic installation. Really
professional instruments. Brand new,
not rubbish. Single instrument. 11/6.
BATTER CHARGERS for A.C.
MAINS. FOR CHARGING 2 -volt accu-
mulators at I amp. Parts with diagram,
15,, Complete. 21,6. Postage 10d.
FOR TRICKLE CHARGING CAR
CELLS, parts with diagram. Output
11 amps. for 6v. cells, 2613 set. For
12v, cells. 286 set. Post 10d.
PHOTO-EL,ECTRIC CELLS. -For all
sound films, high fidelity production,
speech and music. Small tube size,tin. x lin. dia.. 26/6. Midget tube,
lin. x lin., 22,6.
comeLF:YE OPTICAL SYSTEM for
33 or 16 mm. sound film, 2in. long,
fin. diam.. projects '0.00051n. light
Image. Price £2 2s.

ECONOMIC ELECTRIC CO.,
64, London Road, Twickenham.
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QUERIESc.4
ENQUIRIES
A stamped addressed envelope, three penny
stamps, and the query coupon from the current
issue, which appears on page 16 (THE CYCLIST),
must be enclosed with every letter containing a
query. Every query and drawing which is sent
must bear the name and address of the reader.
Send your queries to the Editor, PRACTICAL
MECHANICS, Geo. Newnes, Ltd., Tower House,
Southampton Street, Strand, London, W.C.2.'

rigured Dials
COULD you please inform me upon the process

employed to produce 'figured dials such as
'used on barometers.

I have in mind : (1) Black lettering on a silvered
base or what appears to be matt silver finish ;
(2) Raised bright finish lettering on a black base.

This lettering is required on small dials about
zlin. diameter serving as indicator dials of a new
calculating device something like a pocket slide
rule of circular type.

I would be glad to have the name of any firm
producing this class of work. -W. M. Worman
(Newcastle).

TO produce black lettering on a silvered base, the
necessary characters are first of all engraved on the

metal (usually brass) either by hand or by one of the
usual photographic methods. The surface of the metal
is then given a coat of black lacquer. Immediately,
it is wiped with a rag, which removes the lacquer from
the surface but leaves it in the grooves, representing
the lettering. After the lacquer in the lettering has
dried, the plate is carefully cleaned and then it is rubbed
aver gently with a pad of soft cloth which has been
dipped in a moistened mixture of equal parts of silver
chloride, cream of tartar and common salt. This at
once precipitates metallic silver in the well-known
" white " or non -lustrous form on the brass. You

. will find it most convenient to purchase this silvering
powder ready made. It can be obtained from Messrs.
Wm. Canning and Co., Ltd., Great Hampton Street,
Birmingham. Usually, for the sake of protection, the
silvered surface is finally given a light coating of a clear
lacquer' which should, preferably, be sprayed on to
obviate brush marks.

In the raised type of lettering, 'the characters are
stamped on the metal plate from the back. Afterwards
the whole of the surface is black enamelled or lacquered
and then rubbed gently, face side downwards, over a
soft pad. This removes the lacquer from the letter
faces but not from the background.

Any good firm of nameplate makers should be able to
undertake either type of work for you in reasonable
quantity. Suggested firms are : Messrs. W. G. Mac-
namara, Ltd., Aston Brook Street, Birmingham;
Messrs. Done, Cleave and Burden, Ltd., 34, Woodcock
Street, Birmingham; Caxton Nameplate Mfg., Co.,
Ltd., It, 13 and /5, Rochester Row, London, S.W./ ;
Messrs. J. Morris and Co., Ltd., South Street, Porto-
bello, Willenhall, Staffs ; London Nameplate Mfg.,
Co., Ltd., 72-75, Turnmill Street, London, E.C.1

Rhodium Plating
T AM interested in coating a telescope reflector

with a metal surface that has a greater " life "
than a silver surface, even if this means a slight
reduction in reflection. The metal I intend to
use is rhodium about which could you give me the
following information :

x. The comparison of the reflective powers of
rhodium and silver.

2. Can rhodium be deposited directly on to a
polished glass surface or would it be necessary to
deposite a thin layer of copper or silver to act as a
." base " and then coat this with the rhodium ?

3. What would the process of depositing con-
sist of and where could the rhodium salts, etc., be
obtained ?-A. C. Large (Chichester).

METALLIC rhodium has about 90 per cent. The
reflectivity of silver. After silver, it is easily the

whitest metal known, and the one with the highest
reflectivity.

Rhodium catinot be deposited directly on to glass.
You would have to copper -plate the glass first. Although
rhodium can be deposited on copper, it would be advis-
able to silver -plate the copper and then to polish the
silver layer before depositing rhodium over it. Indeed,
it is essential to polish the surface before rhodium
deposition, for the rhodium will deposit dull on a dull
surface and with a high polish on a polished surface.

Rhodium is heat resistant, very hard and entirely
resistant to all forms of tarnishing and corrosion. You
can obtain rhodium -plating salts and instructions from
Messrs. Johnson, Matthey and Co., Ltd., 73-83,
Hatton Garden, London, E.C.I. The process is a fairly
straightforward one, so far as electroplating processes
go, but we think you would be better advised to let this
firm do your rhodium plating for you, since it would
cost you less and would also avoid mistakes being made.
It should be remembered that if you got a faulty deposi-
tion of rhodium ort a surface you could not remove it

for a rhodium -plated surface will resist even the action
of boiling aqua regia (i.e., a mixture of strong nitric and
hydrochloric acids).

Waterproofing Maps
AS I frequently use maps for cycling and walking

I should be grateful if you could help me with
a problem. I wish to waterproof the maps I use
but do not know of a formula that would not dis-
solve the colour of the actual map. The maps are
of paper, cloth backed. Can you suggest a solution
that would' not affect the map ?

Also, could you explain why different books on
photographic formula give the order for dis-
solving each chemical in the same formula-e.g.,
a developer -differently ?-D. A. Waugh (Ching -
ford).

MELT together equal parts of candle wax and bees-
wax, and allow the mixture to solidify. Cut the

solid mixed waxes into shreds and dissolve one part (by
weight) of these shreds in about to to 12 parts of high
grade petrol or benzene. You should do this by enclosing
the ingredients in a bottle and by vigorously shaking the
latter. Solution is quickened by warming the liquid,
but here, of course, there is always danger of fire.

Place the map in a warm oven overnight (for sev-
eral hours), so that it becomes thoroughly dry. Then
place it flat down on several sheets of paper, rear side
upwards. With a wad of dry cotton wool, swab the wax
solution over this rear surface. After the surface has
dried off, go over it with a warm (not hot) iron. The
temperature of the iron should be such that it just melts

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

with their enquiries.

the wax. Thus the wax is consolidated and forced into
the fibres. Complete waterproofing is attained by thi
method.

For treatment of the face of the map, proceed in
just the same way, but have the wax solution further
diluted, say one part of the mixed waxes in zo parts of
the solvent.

If you want to use the most volatile solvent, you can
do so by employing ligroin-- or " petroleum ether."
This is a water -white liquid, procurable from pharma-
cists. It is of great volatility. Hence, it is excessively
inflammable.

THE P.M. BLUEPRINT SERVICE

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

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

New Series. No. 3. 5s.

AIR RESERVOIR FOR COMPRESSED -AIR
AERO ENGINE. New Series. No. 3a. Is.

"SPORTS " PEDAL CAR. New Series. No. 4. Ss.
F. J, CAMM'S FLASH STEAM PLANT.* New

Series. No. 5. 5s,
SYNCHRONOUS ELECTRIC CLOCK. New

Series. No. 6. 50
ELECTRIC DOOR -CHIME. No. 7. 3s. 6d.5

ASTRONOMICAL TELESCOPE. New Series.
No. 8 (2 sheets). 7s.5

CANVAS CANOE. New Series. No. 9. Is. 6d.*
DIASCOPE. New Series. No. 10. 3s. 6d.
EPISCOPE. New Series. No. I I. 3s. 6d,*

PANTOGRAPH. New Series. No. U. Is. 6d.*
£20 CAR*

(Designed by F. 1. CAMM),
10s. 6d. per set of four sheets.
MASTER BATTERY CLOCK*

Blueprints (2 sheets), 3s. 6d.
Art board dial for above clock, Is.

OUTBOARD SPEEDBOAT
10s. 6d. per set of three sheets.

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

The TWO-STROKE PETROL ENGINE*
Complete set, 7s. 6d.

STREAMLINED WAKEFIELD
MONOPLANE -3s. 6d.

LIGHTWEIGHT MODEL MONOPLANE
Full-size blueprint, 3s. 6d.

P.M. TRAILER CARAVAN*
Complete set, 10s. 6d.

P.M. BATTERY SLAVE CLOCK' -2s,

The above blueprints arc obtainable, post free,
from Messrs. George Newnes, Ltd., Tower House.

Southampton Street, Strand, W.C.2.

An  denotes constructional details are available, free.
with the blueprint.

We are afraid that we cannot give you a reasoned
answer to your quite justifiable query concerning the
order of the ingredients in photographic formula as
given in textbooks. Many textbooks copy one another.
Perhaps that may be one reason for the variance in the
order of formula ingredients. In many instances, of
course, it is quite immaterial as to the ordcr of dissolving
the ingredients in a formula, but, on the other hand,
in other formula the " order of solution " may be of
great importance. It is just here that we are unable to
penetrate the mentalities of these textbcok compilers
who so often err in the above manner. You can, how-
ever, always place reliance on the formula (and mode
of working same), which are published by the actual
makers of sensitive materials, and, whenever you are
in doubt, these are the formula which should be
followed.

Thermit Welding : Crucibles and
Refractories

T AM hoping to use a combination of thermit
A welding and " lost -wax " casting to produce
small accurate castings for models. In connection
with this I shall be glad if you will supply me with
the following information :

(a) Suppliers of thermit welding powder and the
ignition powder used with it.

(2) Suppliers of crucibles for use with thermit
(i.e., with plugged pouring hole in bottom).

(3) Suppliers of hydrolysed ethyl silicate solu-
tion.

(4) Suppliers of refractories such as silica,
alumina, flint powder, etc.

(5) Sources of detailed information on thermit.
Some indication of cost of materials mentioned

above would be helpful.
Can you also state whether the metal formed

by the thermit reaction is machinable ?-F.
Francis (Maple Cross).

\ In small quantities, thermit mixture is best obtain -
J) able from a wholesale chemical dealer, such as

Messrs. Griffin and Tatlock, Ltd., Kemble Street,
Kingsway, London, W.C.2, or Messrs. Baird and Tat -
lock, Ltd., 14-17, St. Cross Street, Hatton Garden,
London, E.C.r. Its price will be about 3s. lb., whilst
that of the special thermit ignition powder will be
about 8s. lb.

In larger quantities, these materials can be obtained
from Messrs. Geo. Blackwell, Sons and Co. Ltd.,
Speke Road Works, Garston, Liverpool.

(2) For your purpose you require plumbago crucibles.
These are supplied by The Morgan Crucible Co.,
Ltd., 7 and 8, Cambridge Street, Birmingham. You
may also possibly be able to obtain them from the
following firms: Smith's Glasgow Crucible Co., Ltd.,
ror, Fauldhouse Street, Glasgow ; Messrs. James Water-
house, Ltd., Soho Works, Henry Street, Wakefield,
Yorks.

The prices of such ..rticles vary according to their
nature, size and shape. Prices range from 5s. each.

(3) Hydrolysed ethyl silicate is not supplied commerci-
ally, since the hydrolysed material only keeps in good
condition for a few weeks, and sometimes even less.
HoweVer, you can obtain ethyl silicate and hydrolyse
it as and when you require it by following the maker's
instructions. The non -hydrolysed ethyl silicate, costing
about rzs. lb., will keep indefinitely. It is obtainable from
Messrs. Albright and Wilson, Ltd., 49, Park Lane,
London, W.1, from which firm you can obtain a book-
let descriptive of the liquid and its hydrolysis.

(4) In small amounts, the refractories which you
need would be best obtained from any who'esale chemi-
cal dealer and laboratory furnisher, or from Mr. A.M.
MacCarthy, 37, Sandford Road, Moseley, Birmingham,
13. In larger amounts, alumina of varying grades is
obtainable from Messrs. Peter Spence and Co., Ltd.,
Widnes. Sand, silica and flint are obtainable from
Messrs. J. E. Garbett and Co., Ltd., 39, Union Passage,
Birmingham.

(5) To obtain details of thermit welding, you will
have to consult some modern text -books devoted to
welding in general. These are often obtainable second-
hand, t nd we advise you to contact technical book-
sellers to this end. Suitable becksellets arc:

Messrs. Heller and Sons, Ltd., Petty Curry,
Cambridge; Messrs. H. K. Lewis and Co., Ltd., /36,
Gower Street, London, W.C.1 ; Messrs. Wm. Bryce,
Ltd., 54, Lothian Street, Edinburgh.

Iron produced by the thermit reaction is machinable
for ordinary purposes.

Transferring Newspaper Illustrations :
Dry Cleaning

T UNDERSTAND there is a process by which
photographs from newspapers and magazines

can be transferred to materials such as silk.
linen, etc. Can you please tell me how this is
done ? Also, is it possible to dry-clean small
articles of clothing at home ?-T. W. Morgan
(London, W.).
TO transfer newspaper matter to any smcoth surface,

use the following solution :
Strong soap solution (i.e., soap jelly) .. 6oz.
Potassium carbonate .. toz.
Turkey Red oil
Water  , " " 2 pints
It is advantageous for the soap solution to contain a

little glycerine.
To transfer the newspaper matter, moisten the face

of the newspaper with the above solution. Put it
moistened side downwards on to a sheet of unglazed
paper or other material, which is placed on a hard,
smooth surface, such as a sheet of plate glass. Rub the
newspaper into firm contact by means of the back of a
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heavy spoon, or, better still, with a photographer's roller
squeegee. Then strip off the newspaper carefully.

The smoother the surface, the better will be the
transfer. Shiny surfaces must be avoided. Usually,
the best results are obtained on drawing -paper.

Provided that you can take effective precautions against
the risk of fire, it is easily possible to dry-clean small
articles of clothing at home. The articles are merely
immersed in a vessel containing the solvent and are
stirred about therein for an hour or more. They are
then put through a mangle to remove excess of solvent.
After this, they should be immersed in a fresh bath of
clean solvent, stirred about for a few minutes, and
again mangled. Finally, they are hung up to dry.
They will then, of course, require the usual hot pressing
to remove creases, etc.

Common solvents are petrol, white spirit and naphtha.
These are all HIGHLY INFLAMMABLE.

Non -inflammable solvents are carbon tetrachloride
and trichlorethylene. The latter is being used in-
creasingly for dry-cleaning. It is made by I.C.I., Ltd.,
but is not sold retail. Both these non -inflammable
solvents are anesthetic. Hence care must be taken
not to breathe their vapours too much.

In commercial dry-cleaning, the dirty solvent is
carefully collected and re -distilled, thereby reducing
the cost of the materials.

Activated Carbon
CAN you please tell me what is activated carbon,

and how can it be produced ?
Could wood charcoal be substituted for it

where it is used to collect odours, etc., from dirty
white spirit ?-J. Doherty (Carron).
THE specialised forms of activated carbon are now

being manufactured by secret methods. In
general, however, activated carbon consists of an animal
or vegetable charcoal which, owing to its nature, has a
large surface area, being of a cellular texture.

Ordinary wood charcoal is not much good as an
" activated " material. Much better in this r.espect is
the "bone black" which is made by calcining (i.e.,
strongly heating) bones in a closed iron pot until all
fumes cease to be evolved, leaving nothing but the
carbonised bones. This material is then broken up
into small pieces. Such material could be used quite
well for the purpose you mention. Charcoal made
from hazel nut and beech nut shells can also be used
with success as an absorbent, but not ordinary wood
charcoal.

Commercial activated charcoal can be obtained from
Messrs. Sutcliffe, Speakman & Co., Ltd., Leigh, Lancs.

- Modelling Wax
CAN you please give me a formula for a fine- modelling wax ? Also, what dyes are used for
colouring ?-A. Lester (Birmingham).
VOU will be able to make a good modelling wax from
A either of the following formulae. The waxes can

be coloured by adding to them (when molten) a small
amount of any oil or wax -soluble dye, such as the
" Waxoline " dyes which are manufactured by I.C.I.,
Ltd., and which you should be able to obtain through
a firm of laboratory suppliers, such as Messrs. Philip
Harris & Co., Ltd., of Birmingham.
Formula I :

Beeswax .. in parts (by weight)
Gum mastic I0
Ceresin
Paraffin wax
Sulphur (flowers) ..

  
7.5

15
20

,,

,,
3,

Tallow . ,  90 /3
Formula II :

Bleached beeswax .. to parts (by weight)
Paraffin wax 25 p, PI

(M.P. 40-42 deg. C.)
Vaseline (white) .. 2
Wool fat (lanoline) " /

If this wax is too soft for your purpose, cut down the
wool fat content or, alternatively, increase the wax
content.

Both the above waxes may be given additional
" body " by incorporating with them up to 5o parts
of china clay, the clay being added to the waxes whilst
molten, and the mass being stirred continually until
cold.

Test for Detection of Beryllium
T SHALL be grateful if you will suggest a method

by which I can detect beryllium in fluorescent
powders. Also, any further information you can
give me regarding beryllium will be much
appreciated.-C. W. Bartholomew (New Cross).
THE Parsons test (due to C. L. Parsons) for the

detection of beryllium is about the simplest.
Dissolve a portion of the material in hydrochloric,
sulphuric or nitric acid, dilute or concentrated. Filter
the solution. Evaporate it to dryness. Re -dissolve the
product in water, and to the resulting solution add
ammonium sulphide. Filter. Concentrate the filtrate.
Add about 2 grams of solid sodium carbonate. Boil
the liquid for r minute and filter it. Acidify the filtrate
with nitric acid and then add ammonia in excess. If
there is no precipitate, beryllium is absent.

If, however, a precipitate is produced, filter it and
add to it 2 or 3 grams of sodium bicarbonate in a test
tube. Boil with a little water for t minute. Filter to
remove the remaining insoluble aluminium hydroxide.
Dilute the filtrate with about to volumes of water and
then boil the liquid. Beryllium hydroxide (containing a
very little beryllium carbonate) will then be precipitated.

In the course of a short reply, we cannot give you very
much information regarding beryllium, since we are
not aware of the exact nature of the information which
you require about this metal. You will find ample
information in any chemical textbook.

In general, however, beryllium is a metal which is
very like magnesium in its properties and appearance.
It has a silvery -white lustre, and a specific gravity of
5.64, thus being even lighter than magnesium, which
has a S.G. of x.75. It has a melting point of over gaSo
deg. C., compared with magnesium's melting -point of
632 deg. C. It is prepared by the electrolysis of
beryllium chloride (fused). It dissolves in sulphuric
and hydrochloric acids, but is not very readily attacked
by nitric acid.

Beryllium is very slowly coming into commercial
usage, mainly in America. Its chief alloy is with copper
-beryllium copper, which is used in various bearing
parts, and also for non -sparking safety -tools. Some
beryllium bronzes are also used, but metallic beryllium
has no commercial usage.

Gyro Compass
T AM attempting to make a gyro compass, using

parts obtained from Air Ministry surplus
instruments, so far without success. Am I right
in believing that a gyro, balanced against the
action of gravity, but free to tilt around a hori-
zontal axis and to rotate in its gimbal around a
vertical axis will tend to take up a particular
compass direction, or is there some other essential
requirement ? I enclose a diagram of' the
apparatus.

In one " gyro " compass that I have bought, the
spindle of the gyro unit, thus pivoted, is drawn
into the magnetic east -west direction by electro-
magnets actuated by a simple magnetic compass
in the base of the machine. Is there not a true
gyro -compass entirely independent of the earth's

Diagram of a gyroscope.

or other magnetic field, e.g., the marine type ?
If so, this is the type I wish to construct.

Possibly you could refer me to some text -book
on the subject. Such guidance would be equally
appreciated.-L. M. Ramsden (London, S.W.).
ONE of the basic properties of the gyroscope is that

it will maintain its axis. This, however, is not
enough to convert it into a north -pointer. If force is
applied to the axis -line of a gyroscope, the instrument
reacts by moving at right -angles to the line of the
applied force. Because of this, the gyroscope is used
to utilise the movement of the earth to retain it in a
north -south direction. Thus, it becomes the only
machine known which makes 'direct use of the earth's
rotation.

From this very brief explanation you will see that
your statements are quite correct, although they need
detail amplification.

There is a very simple explanation of gyro -compass
action in " Miracles of Invention and Discovery "
(Odhams Press, Ltd.), but for your more specialised
purpose you will, we think, require such a work as
A. L. Rawlings's " Theory of the Gyroscope Compass
and its Deviations."

Other volumes which might interest you are:
" Compasses and How to Know Them," and " New
Navigation," by F. Cross; " Lectures on Compass
Adjustment," by W. R. Martin ; " Methods of Modern
Navigation," by E. J. Willis: " The Deviascope
Explained," by H. M. Wood.

There is no work extant of the type " How to Make
a Gyro Compass," but we believe that Messrs. W. &. G.
Foyle, Ltd., Charing Cross Road, '37.C.2, have issued
a special catalogue (No. 6a) dealing with the special
subject of navigation, in which matters pertaining to
the gyroscope will be found.

Removing Stains from a Bath
COULD you give me any advice about removing

the following stains from my bath, which is
an Iron one with an enamel surface ?

(5) Brown stain, caused by the geyser dripping.
(2) Blue stain caused by a rubber mat which

had been standing while wet on the blue linoleum

and then put back into the bath.-G. Boothroyd
(Ealing).
THE great trouble about stain removal from porcelain

enamelled baths is that the porcelain surface
tends to become porous and to absorb the stain, in which
case it often becomes most difficult to " get at " the
stain. In your case, the brown stain is due to a deposit
of iron oxide and/or hydroxide, the blue stain being
caused by some dye or pigment picked up from the
rubber.

It is just possible that you might be able to dissolve
away these stains by the application of strong ammonia,
followed by a plentiful washing down with water. Also,
a solution of caustic soda in water (1 in 5) might do the
trick, although such a solution should be well rinsed
away, since it appears to cause some softening of the
enamel. But if you are careful over the job this softening
will not be set up.

The most radical treatment is actually to bleach the
stains away with a hypochlorite solution made by
grinding up bleaching powder (chloride of lime) to a
paste with water. Spread this paste over the stains, and
when it is semi -dry apply either hot vinegar or, better
still, dilute acetic acid (I in a). Effervescence will take
place, and chlorine gas will be disengaged. Breathing
small amounts of this gas will not cause any harm,
although it may make you cough and splutter. The
point is that one or two of these treatments will com-
pletely get rid of the stains, unless, perchance, they have
penetrated right through the enamel surface, in which
case the treatment will have to be repeated again and
again until the stains are finally conquered. If the
stains have penetrated the enamel of the bath it is a
sign that the enamel has attained some type of porous
condition, in which case care will have to be taken on
future occasions not to allow the bath to become
stained again.

Microscope Objectives and Telescope
Eyepieces

COULD you please tell me what is the difference- between a microscope objective and an
astronomical telescope eyepiece of the same
focal length (say, in.), in so far as it affects their
interchangeability ? For example, is the aperture
of the microscope objective or its field too small
for it to be used as a telescope eyepiece ? I have
what appears to be a microscope objective of
about tin. focal length mounted for use as an
eyepiece, but I am uncertain whether this is
possible with a higher power.

I would be glad if you could also give me
addresses of firms dealing in second-hand optical
equipment such as telescopes, projector lenses,
etc.-C. T. Geeson (Durham).
THERE is a great deal of difference between a

microscope objective and the eyepiece of an
astronomical telescope. In the first place, their construc-
tion is vastly different, and, again, they are not made
in the same or equivalent focal lengths.

The present type of telescope eyepiece is of the
" Huyghenian " pattern, being the invention of
C. Huyghens, the celebrated Dutch optician at the
close of the 17th century. It consists, essentially,of two
piano -convex lenses of different focal length, which are
mounted in a short tube at a distance apart, which is
approximately equal to half the sum of their focal
lengths. Their convex surfaces both face the same way
-towards the object glass or "business end " of the
telescope. The same type of eyepiece can be used as
an eyepiece of a microscope.

The microscope objective of modern times, however,
is a highly complex system of separate lenses, cemented
and uncemented, which, as a whole, acts as a compound
lens of very short focal length. Upwards of half -a -
dozen lenses of various types and glasses may be
required to make a microscope objective. In formation,
the construction of the objective is totally different from
that of the eyepiece, and if you are trying to use an
objective as a telescope eyepiece you are certainly not
getting good results, and you would get still poorer
results with objectives of higher powers.

Secondhand optical goods of the various types which
you mention may all be obtained from the following
firms : Messrs. Broadhurst, Clarkson & Co., Ltd.,
Farringdon Road, London, E.C.4 ; Messrs. C. Baker,
244, High Holborn, London, W.C.I ; Messrs. Flatters
& Garnet, Ltd., Oxford Road, Manchester, 13.

Wax Solution for Spraying
WOULD you please give me a formula for a

wax in a solvent which can be sprayed
on to a car and then polished, in order to avoid
hand application of the usual wax polishes?-
W. H. Lloyd (Brighton).
WAX solutions do not spray well. Wax emulsions

(which are only made with difficulty) spray better,
and for this purpose we would recommend Sposs,"
which is a hard wax emulsion manufactured by
Simmonds Products, Ltd., Trading Estate, Slough.

If, however, you wish to experiment with a true wax
solution, gently fuse together two parts of beeswax
(or Candililla wax) and one part of prime yellow
Carnauba wax. Dissolve the mixed waxes in about
zo times their bulk of white spirit. It is best to add the
white spirit slowly to the molten waxes, rather than to
attempt to dissolve the solid waxes in hot, white spirit.
The resulting product will be a clear solution, but, as
previously indicated, its spraying properties will not be
good, since, on a smooth surface, the minute droplets
will tend to coalesce together unevenly giving rite to
"islands " of good polish surface interspersed with
patches of dullness. The emulsified wax preparations
of the " Sposs " type will, we think, give you a much
greater chance of success, since they are " dry -bright "
polishes and do not ordinarily require rubbing when
the surface to which they are applied is perfectly clean
and uncontaminated.
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Bargains in Ex -Service Electronic Equipment

Brand New in tropical packing.

EX-R.A.F. MINIATURE ELECTRIC MOTOR
E524 for 24 volts D.C. Small dimensions :
L =2f dia. thin. (with 4 B.A. fixing lugs).
Totally enclosed diecast body, finish grey.
The unit has 4mm. shaft fin. long, available for
coupling.
CLYDESDALE'S POST
PRICE ONLY. PAID5/11 each 2 a.

Brand New, in maker's original packing.

COMBINED PRESSURE AND VACUUM PUMP
137J/2725, made by G.M.C./Delco. (U.S.A.).
24v. D.C. I1.2A. 6,600 r.p.m. a h.p. motor, with two vacuum and
pressure pumps, whole assembly 12 x.7$ x 7 ins, shock mtd. on board
141 x 61 x a ins. Accessories include to nozzles, 3 with rubber tubes

and Schwien vacuum regulating valve.
CLYDESDALE'S
P IC 3 ONLY. 50/- each

CARRIAGE
R PAID

CLYDESDALE LOOK-Bargain offers (or ,Vorettaber !

Also 1371/3749 as above, but one pump only.
8 noz :les, 1 with rubber tube, and Schwien valve.
CLYDESDALE'S
PRICE ONLY 40/- each

CARRIAGE
PAID

Direct from:

CLYDESDALE Z11).PLIY.
2, Bridge Street, Glasgow, C.5. Phone: SOUTH 2706/9

Send now for list of new lines
Branches in Scotland, England and

Receiver R1224.-Here is a 5 -valve battery superhet receiver of sterling quality and
outstanding performance. Valve line-up : 2 of VP23, t of FC2A, r of HL2 and 22oPA.
Frequency coverage is 30-300 metres. Batteries required are H.T. 12ov., G.B. 9 v.,
and L.T. 2 v. Ideally suited for your " Den." This receiver is also extensively Used by
fishing trawlers and similar craft. Circuit diagram provided, and supplied absolutely
brand new and complete. ONLY £4.19.6, plus 7/6 carriage and packing.
Some necessary accessories for the R.1224. Batteries.-A new and unused H.T. battery.
90v.. 60v. and 4iv., in guaranteed condition, 7/6 each, plus 1:6 post. Also a new and unused
2v. 28 A.H. multi -plate accumulator. ONLY 6/6 each. II.R. 'Phones, made by S. G. Brown,
2000 ohms each 'phone, waterproof pattern, brand new but less headband, ONLY 5/- per pair.
Speaker. A high -impedance speaker, i.e., with transformer, may be used. We offer a suitable
6lin. type. ONLY 13/6.
Portable Testing Instruments.-These Multimeters are perfect, brand new and
contained in manufacturers' original container. An. indispensable necessity for every
electrician and mechanic. The instrument is a Moving Coil Volt-Ohm-Millia.meter, com-
plete in an attractive carrying case with handle. The dial is calibrated for readings of
0-1.5v., 0-3v., 0-60 mA., and 0-5000 ohms. Further ranges may be added as desired. A range -
switch is also incorporated and the basic movement is 6 mA. 250 ohms resistance. Incredibly
cheap at 15/- post free.

Blower Motors.-Of prime 'nterest to every experimenter ! Thesa motors operate
from 12v. or 24v. A.C./D.C.. but will run from mains when fitted with suitable dropper
resistance. Perfectly suitable for ventilation purposes, as a hair -dryer, and particularly
recommended for cooling car interiors. As new. A must " for every Practical Mechanic.
ONLY 151- post free. We also offer a smaller model-for operation on 24v. only-at 716
post free.

Amplifier Units 181165.-A neat and compact equipment incorporating the following
valves : 2 of EF36, 1 of EBC33 and 2 of EL32. together with microphone transformers, inter -
valve transformers, countless condensers and resistors. etc. Are you looking for something
to " break down ? " Then here's your chance ! An experimenter's goldmine for ONLY
19/6 carriage paid.

TELEVISION WITHOUT TEARS.-Our television kit of parts, complete with 21
brand new valves. Olin. cathode-ray tube, and everything down to the last nut and -bolt, costs
ONLY £16.19.6. If price is the cardinal consideration, we can still supply the complete
kit for £15. In this case the tube and valves are slightly used, but guaranteed perfect.
Carriage charge on either kit is 10'-. Price of the comprehensive point-to-point wiring
diagrams and 17 pages of data is 5'. post free. May we urge y3t1 to send for these initially ?

NOTE THESE STAR FEATUF ES. --.10 knowledge of television technique essential.
Our point-to-point diagrams ensure success for all. ALL parts brand new, unused and of
the finest quality. UNIQUE after -sales service. Testing and alignment of Receivers after
completion of assembly undertaken for a nominal sum. Demonstration model may be seen
working at our London premises during viewing hours. Pay us a visit.

Best Buy at Britain's
CHARLES BRITAIN (RADIO) LTD. (Dept. P.M.)

II, Upper Saint Martin's Lane, London, W.C.2
Shop Hours : 9-6 p.m. (9-1 p.m. Thursday).

OPEN ALL DAY SATURDAY

TARGET BLOWPIPES

The " Target " FINE
FLAME Gas Blowpipe
(self -blowing) is Ideal for
all those small and dell.
cate soldering and brazing
jobs essential to model mak-
ing. Fine intense flame easily
melts small copper rivets. Sold-
ering and small brazing jobs done
In no time. PRICE Os. 6d. each.
POST FREE..
The " Target " FIERCE FLAME Gas
Blowpipe (self -blowing). Foe soldering
and brazing LARGER Jobs.
Gives a fierce roaring 1 -inch
flame. Guaranteed to melt
I in. copper tube. ICE
(with full instruct tons).
3s. 6d. each. POST FREE.
Retailers Enquiries Welcomed

TARGET . MFG. CO..
Nollaston. Wellingborough

(Dept. P MA

CARAVAN
CHASSIS
and chassis undergear 8 to 35 cwt.
Lightweight Camping and Com-
mercial Trailers. Towing Hitches,
Jockey Wheels, Brace Operated
Legs. Aluminium Sheets Eft. x Oft.,
24, 22, 20, 18 and 16 g.; 7ft. x 4ft.,
22, 20 and 18 g. Comprehensive
stocks of Beading, Angle, J Drain,
T Door Plate and Strip. Veneered
Oak panels, Insulation Board, Glass
Wool. Sinks, Windows and Roof
Ventilators. Stockists for Calor
Gas, Bottogas and Latofoam
Cushioning. Pithers Stoves and El-
san Chemical Closets. Send for our
detailed illustrated list and visit
our Showrooms. Open all day
Saturday.

WATFORD WHEEL R TRUCK WORKS
173-175, Queens Road, Watford, Herts.

Phone : Watford 5730.

"STUDENT'S
THEATRE "

Electric-Strong-Compact)

Any handyman can make it for fifteen
shillings. Write at once for details
to the actor -inventor:
(P) STREETER, 28, Haleswarth Road,
SHEFFIELD, 9. (Patents Pending)

H. FRANKS,

CLOCKWORK TIMERS
Clockwork - Timers, Size Diam.

x ziin. deep. New, converted
ex-R.A.F. equipment. Suitable for
process work. Dark -room timing, etc.,
variable timing t to 6o seconds. Relay
to operate off 6 volt battery capable of
handling too watts supplied with each

movement.
Instructions and connecting diagram

supplied.
36/- each. Post Paid.

EACH MOVEMENT IS FULLY
TESTED BEFORE DESPATCH

58, NEW OXFORD STREET, LONDON, W.C.1
'Phone MU8eum 9894

MODEL ENGINEERS
FOR THE TURNER :

Lathes, 31 and 41 S.S. Bench Millers. Drilling Machines.
Hand Bench Shaping Machines.

FOR THE WOODWORKER:
Wood Turning Lathes, 21' and Si' centres. 4in. Planers. Saw
Benches. Sanders. Spindle Moulders.

Pedestal Jig and Fret Saws.

Perspex-All sizes and colours in stock.

NUTTALL'S (LATHES) LININTED,
inziNSFIELD, AMTS.

" PERSPEX "
Our waxcraft and " Perspex " con-
struction kits and compendiums are
designed to suit the expert,the beginner,
the young and the not so young. Cement,
polish, brooch pins and base:, stilettos
and handicraft wax are available, plus
" Perspex " to your required size,
thickness and colour. Our quotations
and advice are tree, our catalogues Gd.
Our address:: Plastics Home Pro-
ducts. 18, SC, Mary's Road, London.

N.9.

AMATEUR PHOTOGRAPHERS
Build your own PHOTO -ELECTRIC
EXPOSURE METER with the following
components. Light Cell 6/6d. Meter
Movement 8 Moulded Perspex Case
9/-. Complete Assembly Instructions
3/6d. IvorIne Conversion Dials, 5/6d.

G. R. PRODUCTS,
78, REPTON ROAD, BRISTOL, 4.

WELD IT IN A FLASH!
with "ASGARD
The popular Home Welding
Kit for soldering, brazing and

welding.

CAN OVER 1,000 PEOPLE
BE WRONG ?

The " ASGARD" welder was shown
and demonstrated at this year's Model
Engineer Exhibition, since when we
have had exceptional results.
This is the ideal tool for all
mechanics, handymen and motorists
for soldering, brazing and welding,
operating from either a car battery
or A.C. mains transformer.

Complete kit, 43/6d.
A.C. mains transformer, £6 igs.

carriage paid.
Write for further particulars and
specifications and quoting reference

PM/0/49. to:
W. G. NORCUTT & CO.
(LONDON) LTD., 6, Gt.
Marlborough St., London, W.r

THE WORLD'S
GREATEST BOOKSHOP

New and secondhand Books
on every subject. Stock of

3 million volumes
Large Dept. for Technical Books
119-125 CHARING CR033 RD.

LONDON, W.C.2
Gerrard 5660 (16 lines)

Open 9-6 (inc. Sats)
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ficralac O.P.P.
MODEL DOPE

opiiiiiputtakaaecta

You will get brilliant results with these fine
dopes in Blue, Yellow, Vermilion, Marigold, also

Black, Ivory, Gold and Silver. Supplied by your
usual Model Shop with detailed instruction folder

2 oz. Jarnand -4- pint Tin 2/6
ACRA PRODUCTS LTD. ACRA HOUSE, SHEPLEY, NEAR

ACRALAC
CELLULOSE THINNERS
for thinning, and cleaning

brushes and hands
2 oz. Jar 116

FOR ALL POWER MODELS (j.5
ovi14

- ftio"

ACRALAC
CLEAR "HIGH FLASH"

SHRINKING DOPE
2 oz. jar 1,6

HUDDERSFIELD

- Other extremely gCood
ACRA finishes are:-
ACRALAC ART ENAMEL
2 ozjar I/4 and ACRALAC
POLYCHROMATIC
METALLIC CELLULOSE

LACQUER, 2 oz. jari /9

Ask to see them, and for the very best
Glueing job, always use ACRABOND

Highly Resistamt to
Petrol, Diesel Oil, Ether.

The last word in Model Dopes  Made
by the makers of AcraliM

AMAZING RADIO BARGAINS
Colossal purchase of Transmitter and
Receiver units enable us to offer these
sensational bargains !
TYPE 25 RECEIVER UNIT
This unit, which is well known for easy
conversion to a domestic Receiver (see
Practical Wireless, August, 1949i,
needs no introduction : it Is complete,
less valves.

PRICE ONLY 9.6
inc. carr.

1198 TRANSMITTER
Partly stripped. Containing 3 Valve
holders, 13 Resistors, 1 Transformer, 4
Crystal holders, 4 Coil Formers, 1 6 -pin
Plug, various Condensers, 1 H.F. Choke,
strong Steel Chassis, etc.

PRICE ONLY 5'6
inc. carr.

SCR.522 TRANSMITTER
With very little conversion covers the
2 meter Amateur Band and contains a
host of equipment suitable for experi-
ments on this band.

FOR ONLY 5,6
inc. carr.

The Ministry have again partly stripped
these units, but we have been fortunate
to obtain :
MODULATION TRANSFORMER &
A.F. CHOKE. PER PAIR 5/ -
METER SWITCH complete with
KNOB. EACH 2/-
WALTON'S WIRELESS STORES,
203, Star Road, Wolverhampton.

WORKERS IN
PLASTICS

Make your ow n Machine Tools, using
these Foolproof Drawings andInstructions
1. JOINTER and SHAPER. Makes

edges dead straight and square 26
2. Miniature CIRCULAR SAW Bench.

Cuts panels any size without chip-
ping or scratching. (Ball -bearing
spindle) ... 2'6

3. SANDING DISC and POLISHER 216
4. Heavy duty TREADLE DRIVE. Will

supply power for all the above, or,
Lathe, Grinder, etc. Good h.p. 26

All four complete for 9/-.
All are guaranteed to give satisfactory
results, and may be made up from scrap
materials. Six evenings' work, with no
previous experience, and using only
everyday tools will be sufficient to con-
struct all four.
T. SINCLAIR, 5, Buss -Craig Road,

Eyemouth, Scotland.

SIR Wm. BURNETT Z, CO. (C
GREAT WEST ROAD, ISLEWO
BELFAST TORONTO
JOHANNESBURG WEL

HEMICALS) LTD.
RTH, MIDDLESEX

MELBOURNE
LINGTON N./.

Smee's

THE LATEST TYPE
CRYSTAL SET

INCORPORATING THE LATEST
CRYSTAL VALVE

Adjustable iron Cored Coil

RECEPTION GUARANTEED
Polished wood cabinet, IV- post 9d.

COPPER INSTRUMENT WIRE
ENAMELLED, TINNED AND LITZ
COTTON AND SILK COVERED.
B.A. SCREWS, NUTS, WASHERS,

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

LITE PANELS, TUFNOL ROD.
PAXOLIN TYPE COIL FORMERS AND

TUBES, ALL DIAMETERS.

PERMANENT DETECTORS. CRYS-
TALS, EARPHONES, etc

Latest Radio Publications. Full Range
Available.

Send stamped addressed envelope for
comprehensive lists. Trade supplied.

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

4464
PATENTED

WORM DRIVE

CLIP
Absolutely leakproof
joints on Air, Water,
and Oil lines, are
swiftly and easily
made by using
" Jubilee " Worm
Drive Clips. They
stand up to any
pressure.

* s,no RP/I2.
THE FINEST

CLIP IN THE
WORLD.

L.F1013 INSON & LTD.,gallnyharn )(era

YOU
can became a first-class
RADIO ENGINEER
WI are Specialists in Home -Study Courses in Radio Engineering,
Servicing, Transmission, Television. Mathematics and Radio Calculations.

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

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

time work.

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

I Name
(Post coupon in
nsealed envelope I Address

-1d. stamp.)
M.53

YOU CAN MAKE THESE
FOR BEGINNERS WE

OFFER

The Progress Beginner's Casting
Kit comprising : 3 moulds
(different models) in hard
aluminium alloy. Six tins of
quick -drying, non-poisonous
colours, one squirrel paint
brush, 2 small pigs of specially
mixed toy metal, 6 wooden
handles and one can of thinners.
2 gns. Cash with order. Full
instructions with every kit.

Dept. 1,
PROGRESS TOY Co.,

LARGE RANGE OF
MOULDS FROM 5/6.

NO EXPERIENCE IS
NECESSARY, Send

S.A.E. for full details.

Ltd., KIRBY RD., BLACKPOOL.
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the Editor, " THE C YCL1 ST,"
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Comments of the Month
Stolen Bicycles

THE Metropolitan Police are gravely
concerned at the large numbers of
bicycles, running into many thousands,

which are stolen each year in the Metro-
politan area. The total figure for the whole
country is probably in the neighbourhood
of over thirty thousand annually. A large
number of stolen bicycles are recovered by
the police, and their concern is that they are
unable to trace the owners or, alternatively,
when they do, they are unable to identify
their machines. Every bicycle has a frame
number and even though a thief may file this
away, the police have methods of identifying
the number by  photo -micrographs which
reveal the deformation caused by the numeri-
cal impression. The police therefore, issue
yet another appeal to cyclists to record the
frame numbers of their bicycles either in a
pocket book or diary.

It must be remembered that a high propor-
tion of the bicycles recovered by the police
have not been taken by thieves. They are
ridden away by those who have missed a bus
and who wish to get home without walking,
and by boys who wish to have a joy ride.
They have, in legal parlance, " taken the
machine away without the owner's consent."
The owners naturally report the loss to the
police, but few owners are able to quote the
frame numbers or any special features of the
machine beyond the name of the manufac-
turer. This is insufficient, as dozens of a
particular make may be recovered each day.

The manufacturers could help here. They
could issue with every bicycle a small book
somewhat like a driving licence giving
the frame number, the specification, the
model number, the date of purchase, name of
the agent supplying, and the name and
address of the owner. Thus, in the unfortun-
ate circumstance of the machine being stolen,
a complete description can be handed over to
the police; and in the lucky event of the
machine being recovered, identification
becomes easy. Very many cyclists when
asked to pick their machine out of a number
recovered have failed to do .so. It is import-
ant to inform the police at . the earliest
moment, giving not only the information
mentioned above, but also full information
concerning the time at which it was missed,
and the place from which it was taken.

There are many thief -proof devices on the
market. One of the best is the Resilion
Thief -Proof Brake Lever. In the fulcrum of
each brake lever is a yale lock which will
lock the brake in the " on " position; thus
the bicycle cannot be ridden away. There is
no device which can prevent it being carried
away unless it is chained to a lamp -post or
similar object. But the bicycle thief does not
go for the machine which is going to give him
a large amount of trouble. To force a lock
or to break a chain would attract too much
attention. He usually selects the machine
propped against a kerb or a wall and left

By F. J. C.

unattended. Will you immediately make a
note of the frame number of your bicycle
and record it in a place where it may be
readily consulted ? The police go to a lot
of trouble in recovering bicycles, and they
merely ask that you should help them to
return them to their rightful owners.

Agents should similarly keep a record of
the frame numbers and the names of the
corresponding purchasers.

Whilst we are dealing with this matter,
we would advise readers to be particularly
cautious when offered second-hand machines
by strangers. In a high percentage of cases
these are stolen and the purchaser might
have some difficulty in proving that he had
purchased the machine in good faith, if he
does not know the name and address of the
person from whom be bought it. Deal only
with reputable cycle dealers and agents, and
you will be safe.

Best British AU -rounder
CONGRATULATIONS to Kenneth Joy

on his success as the winner of the
British Best All -rounder -Competition, organ-
ised by the Road Time Trials Council. His
time of 2h. mi. 5s. represents the fastest
fifty of 1949. He also did the hundred
mile in 4h. 17m. 43s. His average speed of
22.808 m.p.h. is the second fastest to be
recorded in this event.

By his win Joy has brought renown to the
Medway Wheelers of which he is a member,
a club which in a comparatively short time
has risen from obscurity to a high position
in clubdom. Riders under the Medway

Vewtree

N'EWIDALL
M. LIIICS.

A lady lakelagd -farm above
CAtiteWater.

Wheelers badge have during the year added
considerable lustre to the club escutcheon;
the Medway Wheelers also collected the team
honours.

We do not necessarily imply that we sup-
port the method of finding the best all-
rounder. In fact, the rules of the competition
are open to severe criticism. They do not,
in fact, find the best all-rounder. No com-
petition that ignores a 24 hour event can
claim to do that. It will be remembered
that some time ago we gave a hypothetical
set of results showing that the second or
even the third according to the B.B.A.R.
formula was really the first. Could not the
R.T.T.C., now that they have had a few
years of running this paper contest (for it is
on results of a number of events that the
winner is found), modify their rules and
bring them more in conformity with the title
of the contest ?

The Triple Rear Warning
A REPRESENTATIVE of the NationalEl Cyclists' Union was recently delegated

to meet representatives of the Ministry of
Transport in order, once again, to put the
cyclists' point of view against the enforce-
ment of the order, which comes into force on
January 1st, 195o, compelling them to fit a
rear light and to carry a red reflector and
white patch. We understand that the Minis-
try do not propose to make a variation of
the order; as usual the N.C.U. made a mess
of it. Certainly this body is not the one to
represent the viewpoint of cyclists for they
are only one of the Three Tailors of Tooley
Street.

Why should the N.C.U. waste the time of
the M.O.T. as well as the time of their dele-
gate protesting against something which had
already become law ? Before it became law
all of the arguments advanced had been taken
into consideration were turned down. Cyclists
can, of course, continue to write letters to
their M.P.s or to their local papers. Our
own view is that if rear lights are necessary,
pedestrians should be made to carry them
when they walk on the highway; for,every-
thing which moves along the road is in effect
a vehicle, and likely to be involved in, or to
cause an accident. If they are not necessary,
and weighty arguments can be advanced to
support this, they are unnecessary on any
vehicle.

In the course of the year we have to make
many business journeys at night by car.
We have not yet found the slightest difficulty
in seeing.cyclists, even when they have not
been carrying a rear light. Motorists who
say that they cannot see cyclists should not
be driving cars at night; their eyesight needs
testing.

July Accidents
DURING July, 455 persons were killed on.

the roads of Great Britain and 17,046
injured.
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Took Their Own Grandstand
AGROUP of cyclists who went along to

Filton aerodrome, with hundreds of
other riders, to see the taxying tests and the
first flight of the z3o-ton Brabazon I, the
world's largest civil land 'plane, built their
own grandstand when they arrived. They
put their machines together in the form of
a pyramid and took it in turns to watch the
tests through binoculars; the one on top
giving a running commentary to his friends
below until it was time for, him to change
over.

On' To Macduff !
SANDY KEITH, of Shepshed, Leics., who

is not yet 15 years old, has completed
a ride of over 45o miles from his home to
Macduff, in Banffshire, Scotland, where his
grandmother lives. After a short stay with
his grandmother his plans were then to
carry on to John o' Groats and ride back to
Shepshed again. Armed with a list of the
principal towns through which he would pass,
and details of the road route numbers, Sandy
set off from home at 6 o'clock one morning,
and by nightfall he was in Corbridge,
Northumberland. Next morning the weather
was bad, so he did not set off until midday,
and that night he was in Lauder, at the foot
of the Lammermuir Hills. The following
morning he was away early, through Edin-

urgh, Cupar, Dundee, Arbroath, Montrose
Stonehaven and Aberdeen, to reach Macduff
that evening, 21 days after leaving home.

Big Business !
AGRIMSBY man, :charged before the

borough magistrates with stealing two
cycles, asked for 12 similar 'offences -to be

taken into consideration. A
police witness, who estimated
the value of the 14 stolen
bicycles at L174 Its., said it
was " a very lucrative form of
income," and that if the astute-
ness of the detective -constable
had not matched the cunning
of the accused many more
people might have suffered
L..om such thefts. The man
was sentenced to six months'
imprisonment on each of the
two charges ; the sentences to
run consecutively.

Kerbside Bicycles
COMPLAINTS are being

made regarding the man-
ner in which the 20,000 or so
cyclists in Scunthorpe park their
machines. The kerbside is the -
favourite parking place, but the
cycles have a habit of falling
into the roadway or :on to the
pavement, and there' have been
several narrow escapes from
serious accidents. The other
day a police patrol car was
using its loudspeaker to give a
safety first talk as it moved
slowly past a long row of
parked cycles when one . fell
down. and forced the police
driver to make a sudden swerve.
The complaints continue, but
there seems little interest in
providing proper cycle parks.

Tandem -riding at 83
WHEN Mr. George Jowitt,

83 -year -old retired Sheffield
engineer, riding a tandem with
6t -year -old Mr. Gordon Shaw,
also of Sheffield, up in front,
set off on August 14 from

Land's End to John o' Groats in convoy
with Mr. Tom White, of Manchester, aged
63, on his bicycle, the plan was to complete
the trip of 87o miles in 15 days.. They

 reached their destination with a day to spare.
The riders decided they could manage an
average of 58 miles a day, but when they
crossed the Border their average was 6o1
miles a day. Mr. Jowitt actually celebrated
his 83rd birthday at Kendal, Westmorland,
but rode on as if it was just his 23rd
birthday.

For the Family
WISHING to go cycling with his wife

and baby son, but not anxious to do
all the work of propelling the offspring in
an ordinary cycle sidecar, 'Roy Herrick, of
St.' Louis (famous for its " Blues ") set the
old brain -box working. Eventually he
decided to weld cross members between the
cycles of himself and his wife, and on these
supports to fasten a torpedo -shaped sidecar
for the child. This idea has proved very
successful, but if the family increases he.will
have to think up something else for the later
arrivals.

Record -breaking Woman Tricyclist
PETERBOROUGH Cycling Club's lead-

ing woman tricyclist, Mrs. Mona
Hollowell, well upheld the honour of the club
in a recent ride, and broke two records.
She set off to beat the lowest 12 -hours
" standard " of s so miles and the Peter-
borough to King's Lyon and back lowest of
4 hours. She broke the 4 -hours King's
Lynn record with a time of 3hrs. 49rnins.
56secs., and she carried on to complete .173
miles 25 yards in the 12 hours. Her new
record is only 13 miles less than the Peter-

R414.04&&

borough Club's men's tricycle record and
12 miles below the lowest standard for the
British competition record.

Economical

TWO young Dutch girls, Miss Cocq
'Groeneveld and Miss Doerga van det

Kemp, who have arrived in this country on
a six Weeks' cycling tour, will not have to
be very rash with their spending money. They
have brought with them only Et6 to cover all
their expenses while in this country. When-
ever possible they will get accommodation at
youth hostels.

One Brake-No Bell
ASYKEHOUSE (Yorks) cyclist, who

knocked down and fatally injured an
elderly woman in the dark as she was walk-
ing with her husband, admitted to the
coroner at the subsequent inquest that he
was riding with only one brake and no
bell. He said he was blinded by the lights
of an approaching car. The coroner, who
said there was no evidence to suggest the
cyclist was riding fast or recklessly, sug-
gested there had been a certain amount of
negligence and told him: " That is what
happens in the country. You go riding
along without any lights, without any bell
and with only one brake, and you become
just a nuisance. There is no excuse for
going around the countryside like this."

Degenerate !
TF those tough old Vikings of long ago,
A. from their home in Valhalla, can keep
in touch with modern affairs they must be
feeling more than somewhat annoyed with
the Danes of to -day. It seems .that the
descendants of those men who once sailed
across the world in their long ships now
find ordinary cycling in winter a little too
tough for them, for it is now possible to
buy in Denmark a gadget for warming up
cycle frames. A dynamo driven from the
cycle provides current for heating elements
which are attached to the cycle frame and
provide a little warmth in chilly weather.

Crashed-But Won
IN spite of a crash on the fourth lap,

Harvey Page, Leicester Pegasus Club
and East Midland section junior champion,
carried on to win the National road race title
at Derby on August 54. His chief opponent,
Eric Furriss (Woodville) had his chain come
off a quarter of a mile from the winning
post. Page's time was 2 hrs. 27mins. 25 sees.
and next came 0. Stevenson (Tyne Velo)
with 2 hrs. 27 mins. 26 secs., followed by
R. Holliday (Wolverhampton) with a time
Of 2 hrs. 27 mins. 27secs.

Taking No Chances

DETERMINED
that no accident shall

happen to his racing cycle, an Italian
competitor in the cycling championship
events held in Copenhagen insisted that the
hotel at which he stayed should give him
a double room and that his companion in
this double, room .should be his bicycle. So
it was a case of bed for two and rations
for one.

Con fort, Not Speed
THE cycle which Paul Bayrad, a French

mechanic, has built for himself, is no
speedster's model. Altogether the machine
weighs some 5olb. It has sprung front forks
and various other refinements, and a four -
valve radio and speaker mounted on the
handlebars with a rod aerial on the left-
hand side. The radio batteries are con-
tained in a bag at the. rear, while also over
the rear wheel is a lightweight petrol motor
to assist the rider's muscles.
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Massed Start at Weston -super -Mare
CRACK road cyclists from London,

Wolverhampton, Polhill (Kent),
Cheltenham, Southampton, Bristol, Bath,
Salisbury, Dundee and Weston -super -Mare
entered for the first of Weston -super -Mare's
speed events-the road cycle races which
were held on the sea -front on Saturday,
z4th September.

The British League of Racing Cyclists,
who were organisers of the event, have, up to
now, confined their activities to races over
open- country, although in one town they
have staged a " round the houses race." --At
Weston -super -Mare, for the first time in
England, they were able to introduce Conti-
nental racing in the form of a Criterium.
Criteriums, which are long-distance races, up
one side of a road and down the other, always
in, full view of the spectators, are the most
popular events on the Continent and attract
thousands of sightseers.

The events arranged were a one -mile
scratch race and a team omnium which in-
cluded lap time trials, a team pursuit race
and a five -mile point-to-point race. Finally,
there was the 50 -kilometre Criterium in
which 35 riders-the cream of the English
cycling world-took part.

An Indoor VelOdrome?
AT a recent reception given by the Raleigh

Cycle Co. to Harris, world sprint
champion, he' expressed the view that this
country needed an indoor velodrome, so that
cyclists during the winter could continue their
sport as on the Continent. It would, he
thought, provide an excellent training school.
I 'do not, however, think that this form of
sport would take on over here. An attempt
was made before the war to revive six -day
racing in -this country on an indoor track, Eut
it was not 'a financial success and it failed to
attract the crowds. This form of cycling, in
my view, merely encourages the get -rich -quick
style of promoter and rackets.

The early days of sport in this country
provide a good example of the dirty work
which can go on when - the trade and pro-
moters get together. The trade-in this country
has set its face against those old rackets,
when riders were bought off and ,one firm
would vie with another. Without trade sup-
port indoor meetings could not succeed. The
N.C.U.' could not- afford to back them and I
do not think that cyclists generally would
provide a big enough gate during the autumn
and winter to provide the money to keep
premises going the whole year round. Our
way of life, and certainly our cycling way of
life, differs from that of Continental people.
If we tend to take our pleasures sadly, at
least we try to keep our sport clean-'although
strangers, from the hole-and-corner methods
We adopt in our time trials, may think Other-
wise. '

On Colds
T NOTE that a paragraphist in a contem-

porary has been descanting on the common
cold, and he expresses the view that he never
catches cold whilst riding a bicycle, even
when soaked to' the skin, but only when
sitting in a train for a few, hours or attending
a meeting. He draws the moral that as long
as we maintain bodily heat by cycling we
shall not be attacked by colds. Unlike ,the
lunatic, who gave as his reason for knocking
his head against a wall that it was nice
when he left off, apparently once. we take up
cycling we must continue to pedal away for

Around the Wheelworld
By ICARUS

the rest of our lives to escape virulent
attacks from micro-organisms. In other
words it is bad for us if we leave off. My
own experience is that I have caught just as
many colds through riding a bicycle as
through not riding a bicycle. I think that
this is the experience, too, of most cyclists.
A 'cold is due to a condition of the system.
You do not " catch " a cold. A number of
people whose vitality has dropped below a
certain point will all respond to certain
changes in temperature at the same time,, and
because of this they loosely say that they
have caught so and so's cold. Quite absurd.
I do not think that cycling prevents the
development of those conditions any more
than I think that it encourages them, nor do
I think that cycling will cure a cold. CYcling,
like any other form of gentle exercise, is
beneficial; it is not necessarily a panacea for
bodily ills.

Devaluation

IN order to earn the same amount of sterling
we shall have to export a greater number

of bicycles. The alternative was to reduce
costs of production, but that was found to
be impossible because of the burdens in the
form of social security, health services and
other overheads which have been saddled 
on to industry since the war. So we have
been compelled to cut our costs by devaluing
the pound. For a time, therefore, we  'shall
be able to sell our bicycles in greater numbers
in America and other countries. Not. for -
long, however. No country is going to 'stand
idly by and see its own industries hit -
and its workers thrown out of employment '
because of the lower prices of British
goods.. These countries are bound to take
protective measures, and already America is
threatening to do so. This will mean that in
the not too distant future another financial
crisis will arise.' In other words 'the devalua-
tion of the pound is but a temporary expe-

dient. In the meantime, however, British
cycle manufacturers have a splendid oppor-
tunity of enlarging their markets abroad-if
they can get the materials to make more
bicycles. The cycle trade is one of the few
that has exceeded its export target.

A Wooden Bicycle
NECESSITY may be the mother of inven-

tion, but in the case of the new wooden
cycle now being made in Italy it is a case
of necessity becoming the offspring of an.
Older invention, for, of course, wooden'
bicycles are by no means new. As my col-
league Frank Urry states in a contemporary,
he has actually ridden one, about fifty years
ago, that was of bamboo. Most of Our early
boneshakers, of course, }fad wooden wheels,
and some -of 'the, earliest a wooden backbone
also. The Italian machine is not freakish
to look at. It has a one-piece wooden diamond
frame, wooden handlebars and forks, but
alloy crown and ends. The machine is
known as the Vianzone, and it was exhibited
at the Milan Cycle and Motor Cycle Fair.
A fair number of them are already in use
in Italy, and the riders report that the
wooden frame makes riding much less fati-
guing, not only on account of the lightness;
but also because of the natural springiness
of the wood. Information is not available
as to whether the machine warps, or whether
the rider spends some of his energy bending
the frame when pedalling.

The wood employed is ash, acacia and
beech, timbers 'which are also used for the
manufacture -of skis. The manufacturers
claim that these timbers are unaffected by
atmospheric conditions. - - - -

The frame is laminated azid formed from
one continuous strip, the' -laminations being
alternate beech and ash.- There' are no lugs,
and the laminated strip commences at the
seat stays and follows round the top tube,
so to speak, the down tube to the boti*m
bracket, where it bifurcates in order to
accommodate the rear wheel. There are
spliced strengtheners. The only round mem-
bers of the frame are the seat tube and the
seat pillar. The few metal parts consist of
the fork ends, which are alloy castings, as
are the fork crown, pedals, etc.

Mr. F..7. Carom being presented with the gold badge of The Roadfarers' Club (at the
Club luncheon at the Savoy Hotel) in recognition of his services. In the picture are Lord

Brabazon, Marquis of Donegal! and E. Coles -Webb.
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Wayside Thoughts
By F. J. URRY
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Practise What You Preach
TT is not an easy matter to persuade people

that the finest way to see the countryside
is by the way of riding a bicycle. It is not
easy because so many people concerned with
cycling-don't. Some of my friends are in
that category, give the excuse of being too
busy with making and selling the article, or
legislating for the sport and pastime. They
are cycle -minded, but they forget to be
cyclists ; and occasionally when I tell the
truth about the pastime as I see it, my
listener retorts by asking me why such people
talk so much about cycling, and do so little.
It gives a nasty jolt, and unfortunately there
is a modicum of truth in the query. That is
why I am so keen on persuading the active
individuals in the late forties to keep a lively
interest in cycling, because I am sure they
will be happier and healthier people and an
example to the younger folk never to give up
the game. For it is a game, one that can
be played during every odd hour and exactly
suitable to the mood of the moment. And
no other game can equal such catholicity, and
no other game is so cheap and satisfying,
with that internal and mental satisfaction of
playing it yourself, knowing it is good for
you, body and soul, without the faintest
shadow of ostentation. The world is a whirr
of grind and noise, and the only silence in
machinery left to us is the well -found bicycle.
And what of it ? you will say. Just this-it
has presented man with at least three times
his natural speed afoot, he sits down to the
business of travel in a restful posture, moves
fast enough to be pleasantly observant, un-
consciously uses every muscle in his body,
breathes the freshest air in long, easy intakes
and becomes an individualist endowed with
the performance of a demi-god. You can-
not have such precious possessions by way of
the motor -car ; all you can get is the speed
and ease, and if these :hings satisfy you, then
the taste of athleticism has departed, or your
crave for urgency has upset the balance of
living. Profoundly, I believe this to be true
as cyclist and motorist, and indeed as a player
of mos: of the games that interest man until

the passing of years make one lag super-
fluous. Cycling, however, never does that ;
the pace slows down in you and the miles
need a trifle more time to complete, but that
adds rather than subtracts joy from the jour-
neys. Yet people will tell me I am an excep-
tion, and that is the point I want to make ; I
oughtn't to be an exception, for I feel selfish
in the enjoyment of these things when so
many thousands of other people could join
in. Cycling is good for the very young,
better for the youth, better still for the grown
man or woman, and best of all (if only the
wisdom to remain in it is perpetuated) for
the elderly. I shall never give it up, it is
far too precious ; it may give me up, but that
time is not yet.

Are We. Deteriorating ?
AS a daily rider to work and home again I

see many things occur which cause me
regrets. Road conduct has not improved
since the highways have carried more traffic,
and risks are taken by all types of traveller
which the simple rules of courtesy should
forbid. The cyclist who pushes inside me
at traffic signals, or travelling faster fails to
register distances before he cuts across my
front wheel, are two common incidents I
meet along the road. They are not dallier-
ous, merely discourteous, but such discour-
tssies may ultimately lead to risky conduct.
The car driver who cuts in front too soon
after passing is a danger, for this is usually
done to sneak through the traffic stream with-
out generally improving his position more
than the length of the car. The tram driver
who tries to bell me out of the way of his
track when I am rfrassing a stationary vehicle
is just rude and vulgar, and if he were aware
of that degrading conduct would surely not
try to frighten people, for that appears to be
his objective. Generally, I find bus drivers
decent except near stopping places when
they overtake and pull up sharply, and either
make you do the same (which is wise) or
swerve into the opposing traffic stream which
is usually hidden by the bulk of the bus.
How easily these annoyances could be altered
by the application of a little courtesy which
would add so much to the dignity of life.
We are in danger, of destroying all sense of
chivalry by an urgency that intimates bad
manners and gets us nowhere. A few even -
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trigs ago when I was taking the long way
home, I changed the wheel of a light car
for a lady. It was obvious she knew little
about the job and was duly grateful for the
assistance. Indeed, she tried to pay me.
" Do you know," she said, " a dozen cars
went by before you came along and not one
of them stopped to enquire if assistance was
needed." A terrible comment on our loss of
road manners ; for I remember the time
when no one would dream of " passing by
on the other side " without proffering aid,
and I suppose in my time I have repaired
more punctures for other people than for my-
self, and can remember the incidents now
with pleasure. If this plea for greater courtesy
among road travellers is sentiment, then I
plead guilty to the charge, and as far as I am
concerned would not have it otherwise, be-
lieving that it is part of the joy of the road
to be a useful wanderer when occasion
demands.

Windy Weather
IT was a windy morning, the kind of

weather when: cycling with the breeze was
an undiluted joy and against it " hard work "
if you were unwise enough to make it such.
But how can you help it ? I can hear some-
one say. Well, if it is to work or home you .
are riding, go more slowly than your normal
speed, and if you have change gears, use
them. So many people I see don't ; they
go .;lamming along on tall ratios, often
enough swaying their bodies from side to
side, and making heavy weather of their pro-
gress. True enough they go faster than I
do, perhaps a mile or two miles an hour ;
otherwise I should not see these efforts to
fight the wind. In any case that is a silly
game, for the wind is sure to win, for it can
last a good deal longer than you can. If
you are going for a ride on a windy day, ride
into the breeze but select a lane route and
take the shelter of the hedges on the nar-
rower way. Yes, some fellows say, and the
wind will rum round when you come back.
As a matter of fact that very seldom occurs ;
it dfay drop; but only on very rare occasions
have I faced a wind going and returning on
the same day. If you are touring and an un-
favourable wind is using the road you want
to go, then cut your mileage, take it easily,
walk the hills, rest more frequently, and do
no: allow the conditions to worry you. As
often as not personal ,pride makes a fellow
flog his energies beyond the point of pleasant
travel ; but there is no need to do this thing.
If cycling, like every other game, did not
present difficulties occasionally, call for  an
effort and the application of the art of -pedal-
ling, it would no: be worth playing: for a
game to be worthy must have a risk, a desire
to win through, a satisfaction in accomplish-
ment, and finally, from the viewpoint of three
score and ten, -an aptitude to conserve and
to use energy so that joy shall never depart
from the journey.
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APEX
'SUPERLITE'
CELLULOID PUMP

IS x r BLACK

THE CYCLIST

Thick Celluloid
Beautifully Polished

Light of Weight but of
robust construction

' SUPERLITE' I5in.
CELLULOID (with A yi
solid d awn brass '11
plunger tube) each
IN WHITE AND
COLOURS ... 5/3

'LASTWEL' CELLULOID
(with steel split
plunger tube) 15in.,

each 4/6

The World Famous

BAILEY'S
`SUPER'

PUMP
IS x ;" BLACK

Steel Lined Celluloid Covered

Lining is Solid drawn
cartridge fashion, the end's
being solid with the barrel.
Cannot warp nor leak
BAILEY'S 'SUPER' (Steel
lined and Celluloid Ir/6
covered) 15in. each
IN WHITE AND
COLOURS 61 -

BRASS PUMP, Nickel
Plated or Black enamelled
(with steel split 1/9
plunger tube each a

Coloured, same price.

BAILEY'S
SUPER,

CELLULOID

GUARDS

Prices
Reduced

of APEX
CELLULOID

MUDGUARDS
WHITE OR BLACK
Wide Section & 10/6
Narrow Section

PAIR

Wide Section
with Reflector I I 6

PAIR

APEX
INFLATOR

Co. Ltd.
ALDRIDGE ROAD,
PERRY BARR,
BIRMINGHAM 22B

THE " FLUXITE QUINS "
AT WORK

" All aboard for the depths of the
Sea,

If we leak then we solder,"
smirked EE.

"That's queer. Look at
that !

A mermaid! My hat ! "
" You've forgotten your FLUX-

ITE," cooed she.

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 Flossite jabots eau be ocipetl--
successfully that tire impossible

by any other method
Used for over 40 years in Government works and by leading
engineers and manufacturers. Of all Ironmongers in tins,
10d., 1/6 and 3/-.

akTO CYCLISTS! For stronger wheels that
wwill remain round and true, here's a time -
tested tip. Tie the spokes where they' cross
with fine wire AND SOLDER. It's simple-
with FLUXITE-but IMPORTANT.

THE "FLUX ITE "
GUN puts "FLUX-
ITE " where you
want it by a simple

pressure.
Price 2/6 or filled

3/6
I IT SIMPLIFIES ALL SOLDERING

Write for Book an the' ART OF " SOFT" SOLDERING and for Leaflets on
CASE -HARDENING STEEL and TEMPERING TOOLS with FLUXITE.

Also mt " WIPED JOINTS." Price Id. Each.

FLUXITE LTD., Dept. P.M., Bermondsey Street, S.E.I

ALL MECHANICS WILL HAVE

FLUXITE.

LOOK

AROUND

13

fiat4pds

FOR EVERY

ACCESSORY

THAT'S

NECESSARY

* OVER 220
BRANCHES IN
ENGLAND,SCOT-
LAND & WALES

* THERE
IS A HALFORD
BRANCH IN ALL
LARGE TOWNS

THE HALFORD CYCLE CO LTD
Heed Office

239, CORPORATION STREET
BIRMINGHAM, 4
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COOK! me Nome
DUNLOP CAMBRIDGE

15 BOCK 060/N
-ada auyitmaia

THIS up-to-date version of the pre-war Cambridge is going to make
thousands, of new friends amongst roadster cyclists everywhere. Its casing
construction has been improved to give extra service under arduous,
everyday conditions. A dynamo track has been added to provide maxi-
mum drive for your lighting system and to reduce side -wall wear. Fit
the new Cambridge-the finest medium-priced roadster tyre obtainable.
Cover 7/4, tube 3/4. Sizes: 26 x 26 x I.l, 28 x

4$4 (49,0 the New

DUNLOP
CdJr_\AL:3`,.22L9.8

9H/333

TOUR THE COUNTRYSIDE-WITHOUT A CARE!

THE B.S.A. "Stream -
light " is specially

designed to give you
pleasure-years of easy,
carefree cycling !

And if you have a B.S.A.
3 -speed hub your cycling will
be even more enjoyable. It
can be supplied either with the B.S.A.
Snap handlebar, as illustrated, or with
the new B.S.A. Twist Grip Control.

1-TEAR OUT THIS COUPON NOW !  -
To B.S.A. Cycles Ltd-, 47, Armoury Road,

s Birmingham, s. Please send me your
11141.0 4 I fully illustrated Catalogue.

-1171Sel
NAME
ADDRESS

ALWAYS "SPIN" TEST THE

DYNAMO BEFORE YOU BUY A

CYCLE LIGHTING SET!
BEFORE you buy a cycle lighting set, " spin " test the dynamo
and compare it with the special 8 -POLE Philidyne dynamo.

You will feel at once that the Philidyne runs so much more
smoothly, and will be
amazed at its light
weight - only 91 oz.

This means that the
Philidyne dynamo not only
makes night cycling easier,
but also considerably re-
duces tyre -drag. What is
more, it gives a good
strong light even at walk-
ing pace, and at normal
riding speed its wide far-
reaching beam makes
night cycling a pleasure.
Philidyne headlamps are all
of streamlined appearance
and beautifully finished.
Some have space for a stand-
by battery to use at traffic
halts, etc.

PRICES 3116 TO 37/6

TRY THIS SIMPLE
" SPI " TEST

Spin round the pulley drive of
an ordinary dynamo with your
fingers; then try the 8 -POLE
Philidyne dynamo. You can
actually feel it running more smoothly. Ask
your Philidyne dealer today to let you try
this test.

WHY THE 8 -POLE PHILIDYNE DYNAMO

GIVES A BETTER PERFORMANCE

Self-lubricating bearings make
further lubrication unnecessary.
Magnet of special steel patented

2 by Philips retains its magnetism
in spite of shocks and shorting.

3`21;eyaii:iosaettita
totally

You'll be safer with a

"PHILIDYNE"
Cycle Dynamo Lighting Set

PHILli S ELECTRICAL LTD , CENTURY HOUSE, SHAFTESBURY AVE., LONDON, W.C.2.

(Ph56o)
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CYCLORAMA By

H. W. ELEY

Loo'.ilt; tor.cardi Moel-y-Get aid the Vale of Pen rorfa from the litee har:our at
Borih-y-Ge:t, Ca :rnarvonchire.

Campaign to Advertise Cycling

I WAS most interested to read, in one of
the trade journals dealing with the busi-

ness Qf advertising, that plans were being
formulated to launch a national. advertising
campaign with the object of popularising
still further the great " game " of cycling.
Long ago I advocated this, and still believe
that, despite the popularity of cycling in this
country, much could be done to widen its
appeal and recruit many more thousands to
the ranks of those who ride bicycles. In -the
advertising business such campaigns are
called " group " campaigns, and whilst it
may be difficult to assess the actual value of
such publicity to any one manufacturer, it
goes without saying that all must benefit.
Everyone knows Of the big successes
achieved by various " group " advertising
campaigns . . . such as " Drink more Milk
and " Eat more Fruit." Properly planned,
and put over in an effective manner, a cam-
paign could help the British cycle industry
enormously. The " field to be tilled " is large,
and the story to be put over is a fascinating
one . . . cycling has so many facets, so many
advantages, that -a modern advertising agency
entrusted with the task could, I am sure,
make many more riders and sell a big
number of machines. I shall hope to see
more of this plan.

What Do Cyclists Read ?
'DECENTLY I was privileged to be among

a party of ardent cyclists on tour, and
I was intrigued to note their choice of read-
ing matter. The party included boys and
girls . . . youths, and one or two " old
Stagers." To provide themselves with some-
thing to read when, cycles put away, they
relaxed in inns and hostels, some had put
" thrillers " into their haversacks; in fact, the
" thriller " was the most pOpular choke . . .

Agatha Christie, Dorothy Sayers, Peter
Cheyney . . . these were the authors most
favoured, and I am not surprised. I plead
to being a " thriller fan " myself, and I find

the sleuth and the criminal fine companions
when, pipe alight, I sit back and have a- quiet
hour before going to bed. But not all the
riders loved to " wallow in murder "! One
girl in the party had a copy of " Wuthering
Heights," another was enthusiastic over Lord
Baldwin's " On England " and one of the
older men had armed himself with a copy Of
Trollope's " Barchester Towers."

Visitors from London
ONE quiet August afternoon, when in the

country home where I now dwell the
only sound was the distant whirring of a
corn -cutting machine, I had two surprise
visitors from London Town . . . a father and
his son, both keen cyclists. They appeared,
hot but happy, at my door, and inforMed
me that they  had had a grand ride from
Town, via Kings Langley,- Berkhainsted,
Tring, Aylesbury, Bicester, Banbury, Kenil-
worth and Lichfield . . . and thence, through
narrow winding lanes, to " my village." How
glad I was to see these good riders! They
were making for a youth hostel at Dam, in
the Peak district, and from thence back to
London. The father, with whom I was long
associated in business, gave me all, the news,
and we talked of cycling, and counties, and
the merits of varying youth hostels.
Together we watched a field of oats being
cut; leaning over a gate, we saw scared
rabbits darting from out of the corn, to fall
to the guns of two farmers out for an after-
noon's sport. All very pleasant . . . but the
visit gave me no nostalgia for London, and
I am still content with my lot, and happy to
be far from the madding crowd.

"Old Cycles Never Die "
IDON'T know whether they even " fade

1- away "-or whether, like Tennyson's
brook, they go on for ever. Last week I was
shown an old B.S.A., which the lady who
owns and rides it told me was twenty-seven
years old. A bit heavy ... but then bikes were
heavier in those old days. But what a tribute

to British manufacturing craftsmanship ! It
is small wonder that the British bicycle has a
world reputation for quality and sound con-
struction . . . and I trust that this priceless
asset will never be lost. There must be many
"veterans " on our roads, and it would be
interesting to know who claims to be riding,
daily, the oldest cyCle in use.

Good Harvest
LIVING in a countryside, where the land

and'its produce is the vital thing, I have
naturally been interested to hear the com-
ments of farmers on the hay and corn
harvests. It is a trite saying that the English
farmer is always grumbling and never satis-
fied, either with the weather or his crops . . .

but this year even the farmer has been
unstinting in his gratitude for good harvests.
The hay was cut astonishingly early, and so
was the corn. The extraordinary spell of fine,
sunny weather enabled the work to be done
without interruption. Around here the yields
were good, and it is a grand sight to see the
stacks. Over the stubble the little brown
partridges now roam, and the countryside
seems to be taking a rest after much labour.
The grey,, mist rolls over the fields in the
early Morning, and the urge comes to be out
good and'early in the hope of finding nnush-

--rooms.' Thy brambles are smothered with
blackberries, fast ripening -in -the September
sun . . and altogether . the ,countryside is
full of chirin. Already some of the trees
are taking' on autumn hues and tints . . .

but summer_ has not - gong, .and the swallows
still whirl around the roofs and flash by like
little jet-propelled _machines; soon, they will
gather on the telegraph.wires, and hold their
conferences prior to leaving for sunnier
climes. . . .

Cycle Exports
R. DOUGLAS TERRY, the president of

the British Cycle and Motor Cycle
Manufacturers' and Traders' Union, had some
very heartening figures to give when he spoke
ht a dinner recently given by the Ministry of
Supply. Midland. Region, in Birmingham.
Last year, he stated, the total value of, British
cycles and cycle parts exported had gone up
from £3,250,000, in 1938, to £ 8,000,o no,
and included nearly 2,000,000 bicycles. Here
is good new . . . and evidence of the con-
tinuing high quality of British machines.
During the last three years the total value of
cycles, motor cycles and parts sold abroad
was no less than £s8,000,000. It is well to
remember these impressive figures when we
feel inclined to be depressed at doleful news
about our trading position and our ability to
compete in the markets of the world.

Note From an Old Diary
SOME folks scrap their diaries as soon as

a year ends and another dawns. Others,
like myself, have a habit of keeping them.
Searching among some old books and papers
the other day, I came across a very old diary

.. for the year 5908! The entries made me
long to be young again! Amid a variety of
notes -and engagements, I came across an
entry- about a cycle ride from Burton -on -
Trent to the pleasant little town of Alsager,
in Cheshire, where, at the time, I had a
relative living. " Rode the Campion '
machine to Alsager, and had tea at
Trentham." What memories came flooding
back as I looked at that somewhat faded
entry! I recalled the tea at Trentham . . .

the fresh butter, the lavish supply of jam,
the great pot of tea. And . . . I wondered
when it was that I saw a " Campion "
machine last ? I have an idea that this bike
was made in Nottingham, but .I am not sure.
So many old brand names have disappeared

. . but memories remain.
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My Point of View
By " WAYFARER "

The famous Burford Bridge Hotel beneath the wooded slopes of Box Hill, Surrey.

Outmoded

ONE
of those entertaining leading articles

- which appear almost daily in The
Times was entitled " The Truth About
Rabbits " ( not the four -legged specimen
which, stripped of its fur, has been known
to find a place in that delectable dish known
as rabbit -pie, and, alternatively, has been
suspected of deputising for more expensive
dishes such as chicken) and contained the
following little passage concerning cyclists:
" Almost as soon as we could walk we
tackled and triumphed Over the dangerous
art of balancing a bicycle. Before that is
dismissed as nothing, picture what would
happen if we could go back a few centuries
and pedal down a medieval village street.
Our incredible power over the forces of
gravity would-be counted black. niagic, and
we should be bUrnt as witches.". The world
has progressed to some extent since the
Middle Age's and the process of burning peoPle
as' witches has been outmoded. Outmoded,
too, is the Pleasant practice (popular' some
6o' or 70 years ago) of greeting pioneer
cytlists with: " Here's a stranger ; heave a
brick at him! ", and the no less 'genial habit
of thrusting a ,stick into the. wheel of the
unfortunate cyclist or of " tickling " him
with a whip, the lattir being. a favOurite trick -
of horse -drivers. Nowadays, so far has
civilisation advanced, we get off lightly, and
have to submit to nothing more serious than
loud guffaws proceeding from yokels loiter-
ing at the roadside. On the principle of
the empty vessel making the most sound,
the loudest - noise comes from the least
intelligent of the loiterers. Possibly that
form of ignorance, too, may soon be out-
moded.

No Motor Roads
IN one of the daily newspapers I read there
A is raging at present (at the moment of
writing) a controversy concerning the respec-

tive merits of tram and bus. With unusual
forbearness I regarded this as a " private
fight " and took no part in the argument.
When, however, one of the protagonists spoke
of those local cases where the trams were
segregated, running along an exclusive central
track, " thus freeing the motor roads for
private traffic," I felt that the time had come
for me to speak. As yet, there are no motor
roads in this country. Regrettable-and
reactionary-though the position may appear
in this age of progress (this era featuring
the verbal deprivation of other people's
rights), the "motor roads " to which our
friend refers are actually all -traffic roads.
They are open to the free use of cyclists,

 horse-drawn vehicles, farm tractors, hand-
carts, wheelbarrows, steam -rollers, - and
motor vehicles of every class and type. Some
day,' doubtless, we shall have motor roads,
but that day is not yet-and any; attempt
even at the mental appropriation for one
phrpose of .our present all-purpose 'roads
must be firmly scotched.

False Start
T SUPPOSE it is true- to say' that most

of us begin our cycling activities in the
wrong manner. soon -and to' what
extent-we depart from the error of our ways
depends on the guidance we can obtain, and
on the receptivity of our minds-and the
adaptability of our plans. A friend with
whom I was discussing this matter a few
evenings ago said that he started off as a
cyclist carrying no fewer than three national
flags on his heavy -weight bicycle, he
(apparently) being under the impression that
the more bicycle you had the better, and
that the prime function of a bicycle was to
hang things on. Fortunately, he came under
the influence of a writer who knew better.
He (my friend) was out to learn: he was
open to conviction, and he very quickly
made good as a cyclist -

The Joy that Abides
THE other day I chanced across a cyCling

acquaintance who was obviously-very
obviously-on the final stage of a Cycle tour.
The luggage on his bicycle proclaimed that
fact: his personal appearance shouted from
the housetops that he had been having a
holiday. I paused on my way home from
business and had a few words with my
acquaintance. He, like myself, is no chicken,
for he has many years of cycling experience
behind him. But his mental outlook was
that of a schoolboy. He was aggressively
cheerful and happy. He was overflowing
with' enthusiasm. He .spoke with youthful
glee -of the " best -ever holiday which was
just drawing to a' close-though, of course,
the memory of it would endure for many
a day. He was the picture of health, July's
normally wayward sun having " burnt him
to a cinder."

Cycle touring contains the joy that abides.
Its attraction has been the same all through
those yesterdays in which so many of us
have revelled: it is the same to -day: it
will be the same to -morrow. It changes, but
for the better. This game of games-the
best phase of our pastime-will give us all
we ask, and more. It will give' us "bags "
of fresh air and exercise, physical and mental
fitness, constant change of scene, mild adven-
tures, optimism, philosophy, contentment,
happiness and knowledge. And at what a
price! Indulgence in cycle touring may not
be always easy. There may be adverse
weather conditions: there may be a succes-
sion of wearisome hills (though all hills go
down as well as up, and the down -grades
are anything but wearisome!) ; there may be
tiredness ; there may be difficulties over
meals and " digs." But all these things-
like the joy of speeding in silence along a
fine main road or of meandering through a
series of crooked lanes-are an intregal part
of the cycle touring- game, and are accepted
as such by every true tourist. -

-Yes! in this grand phase of the pastime
will be found the joy that abides. And the

-pity .of it is that so few cyclists, relatively,
haye ever sampled the infinite delight of this
forniof holiday, with its sense of complete
freedoin and unalloyed haPpira_ss.

Petrol's Lure "
IWENT for a run the other evening in

the infantile car of an old cycling friend
who has turned-or partly turned-motorist.
In the course of the journey he disclosed that
he had three new cars on order and proposed
to take delivery of the first that materialised,
then cancelling the other two and selling his
old crock. Despite this news, which astounded '
me, my friend , remains, and, will, remain; a
loyal and enthusiastic cyclist. He has no
loyalty to or enthusiasm for motoring, which
he views from the purely utilitarian point of
view-and it was solely from that point of
view that I (having business calls to make)
was riding with him. He came to a speedy
realisation of the need, from -the motoring
standpoint, of nice, wide, straight and
properly cambered roads, but we deliberately
spent as much time as possible in narrow,
winding, and deserted lanes, which it was a
real joy to traverse. Yes! we were in a
motor -car! I, who have consistently declined
to possess a car, or to learn to drive, was
interested to have an old cycling comrade's
reaction to the lure of petrol.

1

' Practical Mechanic, " Advice Bureau 'COUPON
This Coupon Is available until Nov. 30th, 1949,
and must be attached to all letters containing
queries, together with 3 penny stamps. A
damped ,addressed envelope must also be enclosed.

Practical Mechanics Novem!ler, 1949
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Trade except at the full retail price of 9d.: and that it shall not be lent, re -sold, hired out or otherwise disposed of in a
mutilated condition or in any unauthorised cover by way of Trade ; or affixed to or as part of any publication or advertising,

literary or pictorial matter whatsoever.



PLEASANT EVENINGS
AT THE PIANO

itfq°
Think of the intense pleasure
to yourself and friends in
being able to play during long
evenings. LET ME TEACH
YOU BY POST from
Ordinary Music, no freakish
methods, fn your own home
and leisure time. You shall

quickly play Songs, Solos, Hymns and
Hems from the Great Masters, so that
your friends will want you aloare.
I have taught over 79,250. They were
of all stages from Absolute Beginners
to quite Advanced Players. I taught
them and I can teach you. Send for
free Book and advice. Say Moderate,
Elementary or Beginner.

MR. H. BECKER
(Dept. 458)

69 Fleet St reel,
London, E.C.4.

ADANA PRINTING MACHINES
Print in the odd hours with an
Adana -still the most absorbing

of crafts. No. 1 ICS
Machine £4.10.0.

No. 2 MS Machine
£9.15.0. Will

quickly pay for itself.
Send for illustrated
folder to Dept. P.M. 28

ADANA (Printing Machines) LTD.,
IS -I3 Church St., Twickenham, Middx.

AIRCRAFT INTAKE MAG-
NETOS, 1216. Landing Lights,
type B, SI-. Fuel Booster Pumps,
24 volts, 20I-. All carriage paid.
H. BROWN, 102, Cleveland

St., Doncaster.

RECONDITIONED TIME -
SWITCHES. tzt-clay Clockwork
and Electric Spring Reserve.
Fixed and Solar Dial. From 3o/ -
each. Write to :-
J. Donohoe, 2, Upper Nor-
folk Street, - North Shields,

Northumberland.

MODELMAKER'S
4 Speed Lathe Heads, 27/ -.Plummer Blocks,
din. Bore. 3/6. Hacksaw Frames, 1/3.. Bole

41d. Plywood, 12in. x 1/- 381n.
x 121n., 8i-. Aluminium Brass Copper Sheet
and Tube. Reversing Electric Motors, 3/6
Y., 8/8. Diesel Engines, 1 cc., 7,000 r.p.m.,
45/n 3in. Racecar Wheels with stub axle,
6/6. Racecar and Aircraft Kits, from 2/6.
Send 6d. for Illustrated Catalogue,

II, BEVERLEY PRODUCTS
28. Oakwood Avenue, Leeds, 8.

Insulated Copper Wire, Etc.
Enamel, silk or cotton covered. Most
gauges in stock. Leatheroid insulation,
Empire cloth, Sleeving. Fibre. Mica
03 -cuts, Baking varnish, Insulating
beads, Commutators, etc. Transformer

Laminations.
ELECTRIC MOTORS, Single Phase,

h.p., £5
Send S.A.E.
1 h.p., 2610s. I h.p.. 12s.

for List.
L. C. NORTHALL, 16, Holly Road,

Quinton, Birmingham, 32.

COMPACT WIND - CHARGER
TURNTABLES

complete with Mast -head Bearings.
Tail post, Tail locks, etc. Will take
any ex -war or Car Dynamo. Price
27/6 ea. Also 9ft. 1Mn. Aluminium
Propellers. Price 22/6 ea. Full illus-
trated instructions. packing and
postage included. Prompt dispatch.
No C.O.D., No Duty nor P.T. to pay.

P. ROBERT,
64, Ilauteville, Guernsey, C.I.

CYCLOP
FLOODLIGHTING REFLECTORS
fitted in your cycle lamp or inspec-
tion lamp will floodlight the road
or your work. Approved by lead-

ing cycling and technical
Journals .
BATTERY MODEL, 1/6
DYNAMO MODEL, 2/6
Halfords, good dealers or direct:-
KOIRVING, LTD., 12. Duke

Street, London. SW1

The "THAMES VALLEY"
BATTERY CHARCER

2 - 6 - 12 VOLTS I AMP.
with AMMETER

for 200-250 volts 50 cycle mains

42/6 post tree
Thames Volley Products (P)

28 Camden Ave., Fett'am, Middx.

NO MAN CAN KNOW TOO
MUCH OF HIS PRODUCT
For the close
scrutiny of
every conceiv-
able object,
metals, tools,
fabrics,fibres,
m i n erals,
precious
stones, paint,
print, manu- Oltrrnilf l one
scripts, biological and botanical
specimens, cutting edges, fractured
surfaces, raw materials, powders, granules.
and innumerable other purposes, the ULTRA
LENS is invaluable, and presents in many instances
hitherto unsuspected data which can be used to advantage.

The Ultra Lens is a revealing 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.
you are engaged

manufacturing, buy-
ing or selling, it

is an ally of
real value.

No instru-
ment you can
buy will more
quickly justify

and pay for itself.
Full particulars

on request.

Whether
Aetna/ c, in

PRICE £4 15s. Od., complete in case with spare bulb, battery and transparent
measuring scale.

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

WHAT A CHANGE!
HAVE SOMETHING FRESH THIS WINTER ; make yourself a Wire Recorder.
Record the family gathering, at Christmas and astonish the aunts with your cleverness.
Total cost, including amplifier, well under £20, or anything up to £10 If you already have
a suitable amplifier. All the details, circuits and Constructional Data from us. only 5/-,
post free.
RADIO CONTROL YOUR OWN MODI5L Boat or Aeroplane and keep it out of harm's
way. Send 3/81 for Constructional Data and drawings of home-made 27 m/cs licence -free
unit. All parts in stock. No radio knowledge needed -just a modeller with common-
sense.
RADIO SUPPRESSORS, for " dirty " mains, 5/- each, inc. post,
RECTIFIERS. -12y. at 5a., 17/6 each : 12v. at 11a.. 12/6 each ; 6v. at la., 4/9 each
all inc. post.
HEADPHONES, with lead and jack -plug ; brand new, very good quality, only 411.
plus 5d. post.
MICRO -TELEPHONES. -Self -energising, no mains or batteries required. Two are
needed for two-way communication. (Will work up toy miles with one wire connecting
and earth return. 2/6 each or 4 for 9/6.
CONTACT MICROPIIONES, for pianos, guitars, violins, etc., 12/6.
GARDEN POOL WATER PUMPS. 24v. for safety, 32/6, plus 1/6 post, suitable step-
down transformer, 230v. to 24v., 32/6 plus 1/6.

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

EARN MONEY
making Biltex Model Bungalows at
home. We supply Plans, Instructions,
and buy your work at guaranteed rates.

Details stamp. Write Box C19,

BILTEX MODELS
CHISWICK, LONDON, W.4

THOMPSON'S TRANSFORMERS
For Trains. Motors. Chargers, etc.

Any odd voltage or amps.
12 and 20v. 2 amps, 21 6 0 ; 12 and 15v.
3 amps, 6 0 ; 2.5v. 2 amps. 21 6 0.
Ground Heaters 6v. 7 amps. £1 6 0.
Other sizes and rectifiers from, 13/6.

List 21d. stamp.
T. W. THOMPSON & CO.

176, Greenwich High Road,
Greenwich, S.E.10.

XMAS GIFTS
Make your own with Catalin and
Perspex. Cheapest prices. Large
stocks. S.A.E. Lists, Samples.
Really large Perspex offcuts. 5s. 4d.
per lb. -Town Bookshop, Enfield,

Middx. ENF. : 4948.

IMMEDIATE DELIVERY.

REWINDS AND REPAIRS to
vacuum -cleaners, portable electric
tools and all types of electric motors.
Trade invited. -Omega Electrical
Rewinding Co., 318, High Road,
Willesden, London, N.W.I0.

WILlesden 0769.

Useful and Interesting
Constructional Sheets.

An Aquarium Aerator, 2/6
A Tap Model Water Softener 3

An Hectograph Duplicator, 2/6

All post free and promptly
dispatched.

TECHNICO,
54, Riversfield Road, Enfield,

Middx.

BOOKS:
Railway Modellers Handbook " 2/6

" British Passenger Locos "
" Freight & Mixed Traffic Locos ".. 3 -
" Civil Engineering Work " 416

Sample. L.M.S. or G.W.R. Train Postcard
& List, 76.

USEFUL PARTS 00 0
Green Grass Paper, 22in.xlliza. 1)- 116
Scale Station Figures ... 4d. 71d.
Pea Bulbs on Base 2.5 v. ... 6d. 6ei.
20 v. Lamps for Hornby - 1'21
Ex R.A.F. 5 Switch Blocks Now - 26
Ex R.A.F. 16 Switch Blocks Now - 3/9

MODEL. BOATS :
Jet Speed Boats (usually 18/-)... .. 616

Postage extra. " 00 " or " 0 " Parts List,
3d. per post.

TYLDESLEY & HOLBROOK (M.E.T.A.
109, DEANSGATE, MANCHESTER. 3

RATCHET & REVOLUTION

COUNTERS
Ask for

Leaflet No. 18/6
Speed up to
6,000 r.p.m.

B.& F. CARTER
& Co., Ltd., Bolton 5

27 10s. Od

Machine
vice 21/ -

The ' Adept' Bench

Hand Shaper
Length of stroke of

am, 3!ius.
No. 2B.H. Shaper, Wu.

stroke.
Price. RS Ms. N.

" Ask your deafer."
Manufactured by

F. W. PORTASS

The SOPER
' ADEPT' LATHE
If in. centres, 6 in.between

centre..
The " Adept "

Price' " 1°°' in '114 e irVel iwt
Chuck, Reversible ;laws, 83/- A Good Range of

Accessories are AViViilktot,

, SELLERS STREET, SHEFFIELD.

SPARKS' -1
DATA SHEETS

Clear Full-size Constructional Prints
of Tested and Guaranteed Designs.
Used by discriminating Constructors in

THE FIVE CONTINENTS

THE " CORVETTE " ALL -DRY
SUPERHET. A Compact All -Wave
Receiver, ideal for use as a Portable or
House Model. etc. ... - 3/-T91E " CRITERION " RASIOGRAM
A design for those who are seeking
true Quality Reproduction from Radio
and Records. Good range onMil, Waves.
A.C. only. 8 Watt Output.. All Refine-
ments. Highly Praised - 7/6THE " CONQUEST " SUPERIIET.
A.C./D.C. ALL -WAVE. Five Valves.
4 Watts. P.U. Connections, -. 2.'9THE " CHALLENGER.' An Out-standing A.C./D.C. Portable. M/L
Waves. Radio in any room. No A or E
needed. Widely Used and Always
Praised 2/9THE " CUB." A.C./D.C. 2-Valver Plus
Rect. Fine results on M/L Waves 2/6
THE A.C./D.C. THREE-VALVER.
(Plus Rect.). Very Efficient T.R.F.
Circuit. 4 Watts of Quality. M/L
Waves ._ ... 2/6THE " CRUISER." All -Dry T.R.V.
3-Valver. Mil, Waves. Any Area. Short
aerial gives Speaker results - 2/6THE " POCKET PAK." All -dry
Pocket 1 -Valve Portable. Frame Aerial.
Good 'Phone Sigs. Med. Wave ... 2/9TWO -VALVE AMPLIFIER (Batt.).
Tone and Volume Controls. Pen.
0/P. -

_ -. 2/6THREE -VALVE Ditto. More Powerful
than above. Fine P.U. Results ... 2/6THE " CADET" A.C./D.C. 4 -Watt
Amplifier. 2 Valves Plus. Rect. Widely
used for P.U. reproduction.. -. 2/6
A.C./11).C. 8 WATT AMPLIFIER.
P.P. Output. Neg. F/B. Quality Repro-
duction. Inexpensive but good ... 3/6A.C. a WATT AMPLIFIER. A.C.
version of above. Really fine ... 2/6

MANI' OTTIER DESIGNS.
The above are a few of the Tested and
Guaranteed Designs available. Space
does not allow mention of all, or of the
very many letters of thanks and praise
I receive from my clients.
SEND STAMP FOR LATEST LIST.

ALL COMPONENTS AVAILABLE
FROM STOCK.

L. ORMOND SPARKS (M).
9, Phoebeth Road, Brockley, S.E.4.

('Phone : Lee Green 0223)

RADIO is interesting.
With a Di Cull you
can build this crystal
set, or 1, 2, and 3
valve sets. The most
comprehensive radio
coil for simple cir-
cuits. With full blue-
print and circuits, 5j-.

RILLFIELDS RADIO.
Dept. M. 8, Burnham
Rd., Whitley, Coventry.

THE ' PROGRESS' SPRAY -GUN

FITS YOUR VACUUM CLEANER.
SPRAYS PAINT, CELLULOSE, DIS-
TEMPER, ETC. COMPLETE WITH
EXTRA CONTAINER. A SUPERB
BARGAIN AT 8s. 6d. SEND NOW TO
VAC ACCESSORIES, 2B, HELENA
RD., EALING, LONDON, W.S.

RADIOS 37/.
midget Short -Wave Radios 37/-. Post Free !
Work off from Oft. Aerial ! ALL -DRY Oper-_
ation : Size only 6in. x gin. x 4in. ; Cornplete Kit, with Simple Instructions,Punched
Chassis. etc. Sent C.O.D. or C.W.O. M. W.Model Same Price. Both work off from 9
volts H.T ! Use Variable Iron -Cored Coil
(with Tuner) ; Send for our List of Pocket
and Midget Radios and List of Cheapest
Quality Parts Anywhere !
Marquis Radio, D4, 160. Ben tinck Street.

Ash ton-under-Lvne. Lancs.
WEBLEY AIR risTots
Marvellously
accurate for '

target ceprac-

No licence required to
purchase.

Senior Mark I
junior Webley Air Rifle

Write for List. WEBLEY & SCOTT LTD.,
106, Weaman Street, Birmingham. Eng.

SAILOR SAM'S SECRET
How to Make

SHIPS IN BOTTLES
Kits, 5/6 and 6/ -

Flying Fish Solid Gliders
The Super Kit, 4/3

Stocked byModel,Sports and Toy Stores
Please write for details

COOPER - CRAFT, LTD.
The BRIDEWELL, NORWICH
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One of the following Courses taken at home in your
spare time can definitely be the means of securing
substantial promotion in your present calling, or entry
into a more congenial career with better prospects:

ENGINEERING, AERO, ETC.
Plastic- Radio -Aero Engines -Aircraft Design -
Welding-Aerodynamics-Electrical Engineering-
Television-Electric Wiring-D i e s e I Engineering
-Generation and Supply-Works Management-
Metallurgy-Refrigeration-Planning. Estimating.
Rate-fixing-Time and Motion Study-Aero Inspec-
tion-Automobile Engineering-Sheet-metal Work-
Engineering Draughtsmanship-Aero Draughtsman-
ship-Jig and Tool Draughtsmanship-Press Tool and
Die Draughtsmanship-Structural or RIF Concrete
Draughtsmanship-Sanitary Engineering.

GENERAL

Matriculation-College of Preceptors-A.C.C.S.-
A.C.I.S.-Aircraft"._ Apprentice.

MUNICIPAL SERVICE

School Attendance Officer-Handicraft Teacher-
Registrar-Housing Manager-Sanitary Inspector-
Weights and Measures Inspector-Inst. of Mun.
Engineers-A.R.I.C.S.-L.A.B.S.S.

THE BUILDING BOOM-
SECURE YOUR SHARE!

The Free Guide also gives particulars of our
extensive range of modern Building and Structural
Courses, Building Draughtsmanship, etc. The
great post-war Building programme offers un-
limited prospects to technically trained men.

_BECOME A DRAUGHTSMAN_
_QUALIFY AT HOME
AND EARN BIG MONEY

Men and Youths urgently wanted for well paid
positions as Draughtsmen, Inspectors, etc., in
Aero, Jig and Tool, Press Tool, Electrical,
Mechanical and other Branches of Engineering.
Practical experience is unnecessary for those
who are willing to learn-our Guaranteed

"Home Study courses
will get you in. Those
already engaged in the
General Drawing Office
should study some
specialised Branch such
as Jig and Tool or Press
Tool Work and so con-
siderably increase their
scope and earning
capacity.

99

" PRACTICAL ENGINEERING " said-
We recommend all readers int:-rested in improving their position

to apply for a copy of this valuable book. " Success in
Engineering" is not'. It is a 132 -page book,
containing valuable and vital information_ on all branches of
engtneering. . . There are many engaged in engineering who
owe Their success to The National Institute of Engineering.
The FREE GUIDE explains :

 Openings, prospects, Isalaries, etc., in Draughts-
manship, Inspection, and opportunities in all other
branches of Engineering and Building-

 How to obtain money -Making technical qualfficitiOns
through special RAPID FULLITUARAWTISPA.'
COURSES.

Write now
copy of this
publication.

A.M.1.E.E.,
A.M.Brit.l.R.E.
A.M.I.C.E.,
A.IVI.I.Mun.E.
A.IVI.I.E.D.,
London B.Sc.,

for your
remarkable

A.1V1.1.Mech.E.,
,, A.m.I.P.E.,

A.F.R.Ae.S.,
Degrees.

Fully guaranteed postal courses for .

all the above and many other
examinations. Fully described
the Free Guide.

e e

THE ACID TEST OF TUTORIAL EFFICIENCY
SUCCESS-OR NO FEE

NATIONAL INSTITUTE OF ENGINEERING
(Dept. 29)

148, HOLBORN, LONDON, E.C.I

OVER SIXTY YEARS OF
CONTINUOUS SUCCESS

SOUTH AFRICAN BRANCH: E.C.S.A. P.O. BOX 8917 JOHANNESBURG.

FOUNDED 1885 -FOREMOST TODAY-OVER 100,000 SUCCESSES

We definitely guarantee that if you fail to pass the examination for
which you are preparing under our guidance, or if you are not
satisfied in every way with our tutorial service-then your Tuition
Fee will be returned in full and without question. This is surely
the acid test of tutorial efficiency.

If you have ambition you must investigate the Tutorial
and Employment services we are able to offer. Founded
in 1885, our success record is unapproachable.

Why not fill in and post the attached Coupon NOW for further
details and Free Authoritative Guide to openings in Engineering
and Building ? This book contains a mine of valuable and exclusive
information and may well prove to be the turning point in your
career.

PROMPT TUTORIAL SERVICE GUARANTEED

FREE COUPON
To NATIONAL INSTITUTE OF ENGINEERING

(Dept. 29), 148, Holborn, London, E.C.1.
Please Forward your Free Guide to

NAME
ADDRESS

My general interest is in : (1) ENGINEERING (Place a cross against(2) AERO (3) RADIO (4) BUILDING the branches in which
(5) MUNICIPAL WORK you are interested.)

The subject or examination in which I am especially interested is

To be filled in here you already have a special preference.
(M. stamp only required if unsealed envelope used.)


