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How are you fixed for (C121)0
If you are having trouble with clips, bring your problem to us. We
show here a few varieties, but these, mark you, are only a very
small selection from our range of thousands of CLIPS ... in every
possible shape, size and quantity - in phosphor -bronze, brass, steel,
stainless, plated . . . for every trade and profession.

And if you want a special' let TERRY'S Research Department
design for you - after all, we've got 98 years' experience behind us.

koela

fly
Sole Makers

HERBERT TERRY & SONS LTD. REDDITCH (The Spring Specialists)
BIRMINGHAM  LONDON ' MANCHESTER

and 5 very
popular ' numbers'
80 and 81- general utility clips
- for tool racks, etc., from i" to
2" from stock.

300 -an exceptionally efficient
drawing board clip, 5/- a doz.

p.t.) from stock.

257 - a useful clip in black
enamel, from :;;" to 11,".

1364-a clip for kitchen cabinets
rustproof finish.

Really interested in springs?
This book - Spring Design and
Calculations - packed from cover
io cover with spring data, is yours post
free for 1216.

IIT6A
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the ideal
engraving tool
for the handyman!
YOU will be really amazed by the Vibro-
Tool-the power hand -tool that is as easy
to handle as a pencil. With it you can
write on steel, engrave jewellery, glass
and plastics, tool leather, carve wood
and cut stencils-and a host of other
handicraft and workshop jobs . . . with
speed and facility you never dreamed
possible.  o  OOOOOOO

The V.250 Vibro-Tool Operating on the vibratory principle, the Vibro-
complete with standard en- Tool works off 230/250 volts, 200/220 volts, and
graving point. I JO volts for A.C. supplies only. Just connect

to any electric light socket or plug point.

Vibro-Tool De Luxe Kit

Write for Brochure V, T.1 to : BURGESS PRODUCTS
CO. LTD. (Vibro-Tool Dept.), HINCKLEY,
LEICESTERSHIRE.

Next time Buy

EXCELENE

1\"\\11.1"1166011111011111
tkg-)4t.,

°I7A40

L'UBRICAIL0
"41.3 3 .'it:41:4°0tSt.11%

OO OOOOOO OOOO OOOtoo' " 11

THE WORLD'S

FINEST

LUBRICATING

OIL

Next time, buy EXCELENE. It's made from the world's finest
lubricants and triple -filtered for extra penetration. In handy
73 and 4oz. cans, guaranteed leakproof, with two-way
spout. EXCELENE does every light lubricating job better.

THE HUMBER OIL CD. LTD. (Engineering Divis'on) MARFLEET, HULL. 40c
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QUICKCLEANCERTAINECONOMICAL
PRODUCT OF SIR Wm. BURNETT & CO.(Chemicals) LTD.

GREAT WEST ROAD ISLEWORTH MIDDLESEX ENGLAND
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14 DAYS' FREE TRIAL
Send only
deposit-re-
fnuontd ed

approved,if
tool

fin. DRILL
Robust tool with
trigger switch
and self -centring
chuck. Drills,
sands, polishes,
grinds, sharpens.

THE STROLLER
This month we offer a
new booklet for Con -
structors. It shows how
to make a sensitive and
powerful superhet bat-.10, tery portable which will

`11;0110 be just the thing to take
on a day out or on your
holidays. The booklet

also shows how to make the Picnic
layer. a useful non -mains record player.

Most readers will have experienced a
difficulty in obtaining good results on
radio, particularly around the Coast, so
it is often more reliable to take a record
player. The price of the booklet is 216,
which is returnable if component parts
are purchased.

1 1 10 .7i.-

r
......

17.22-a.
ffle

lik Also, with
attachments,
drives : lathe,
saw bench, rise

- and fall, ginder.
R buffer, etc.

4%,,,k ' Price £5. 19. 6 ....\,,,4111W...4 i cash, or 40'. de-

.1111,1,41
posit. Carriage
and Packing 2,6. SERVICE DATA

se:,...A2 Horizontal
Stand

100 service sheets, covering British
receivers which have been sold in big

I
I

17/6, post 1/6.

Vertical

quantities, and which every service
engineer is ultimately bound to meet.
The following makes are included :
Aerodyne. Alba, Bush, Cossor, Ekco,

Bench Stand Ever -Ready, Ferguson, Ferranti. G.E.C.,
£3.7.6, 2/6. H.M.V., Kolster-Brandes. Lissen, Mc -

,..,...11W0,01v
post Michael, Marconi, Mullard, Murphy,

Philco. Philips, Pye. Ultra. Price £1Lathe Stand
£5. 5. 0, or

for the complete fo/der.
Our folder No. 2 consists of 100 data

Is 351- deposit. sheets covering most of the popular
AR C a r r i a g e

and Packing
American T.R.F. and superhet receivers
" all dry " etc., which have been im-irlialL I 5 I - . Ported into this country. Names include

The four Sparton, Emmerson, Admiral. Crossley,
..---- ----.,__--. i t e m s R.C.A., Victor, etc. Each sheet gives

£15. 9. 6, or
-------_____ £5.3.2

deposit.

circuit diagrams and component values.
alignment procedure, etc., etc. Price
for the folder of 100 sheets is £1. Post free.

TRANSFORMERs. HANDYLL1,
BATTERY THREE Totallyally enclosed and

r "fife Constructional data show- fi
Off Switch. Inter-

; urz,,,,, ing how to make useful mittent output 4
.....,- portable loudspeaker set volts 1.000 amp.

,

; (total cost 70/-. including
cabinet) is available 1/6. Ideal all welding

or as power unit for
spot welder. Price
£41 01-, carriage and 0 --

MULTI -METER
packing 716.

KIT
The Multi -meter
illustrated mea- FISHING ROD
sures D.C. volts, "---, ,,,.."` FROM
D.C. Mamps and - DINGHY MASTohms. It has a ,

Tubular aluminium notsensitivity of 203 i. Ara i separate sections, ex -ohms per volt SW , tends like telescope fromand is equally
suitable for the keen experimenter, sm.- 1' _ .1 15ins. to 9ft. 6/6 each.

' vice engineer or student. All the essential
parts including 21n. moving coil meter, THE CRYSTAL SET
selected resistors, wire for shunts, 8 -point
range selector, calibrated scale, stick

Two wave -band bakelite
case, germanium crystal

on range indicator
available

and fuasll Ia kit,nstructionspricefor mare L -r-11- -gets " Home " and
itr,,,,, "Light" anywhere wh-

15/-, Plus 9d. post and packing. 1 `.._ out batteries. 18/-.
Headphones, 15/6 pair.

MAKE A RADIO THE SUPERIOR I5in.Using
in

our parts
one evening up to the minute big

YOU can make an
4all mainswith

picture TV for only
£37 10s. Od. A M -valve

radio bake-
ns

lite
valve televisor for the
amateur constructor,case, then

you will be gib- all components. valves
and 15in. Cossor Cathodeing a 212 Present Ray Tube costs £37 10s.,which costs you plus fl carriage andonly le 1g, 6d. or £3 2s. Od, deposit and 12 insurance or 112 10s,monthly payments of 11;6- (Carr. and deposit and 12 monthlyinsurance 5/-.) payments or £2 11s. Bd.

BEETHOVEN Constructor's envelope
giving full details and

5 -VALVE blueprint, 7/6. Returnable within 14 days
if you think you cannot make the set.

SUPERHET THREE OUTSTANDING
Complete with valves BARGAINS
and Rola loud-
speaker, ready to CONSOLE
work off A.C. mains CABINET
-three waves (L., Beautifully yen -
NI. and S.)-large eered and polished.dial, slow motion drive, dust cored, coils. price £9.18.8. Plusetc. £8 17s. 64. or £3 deposit (balance

over 12 months), carr. 7/6. 15/- carr. and Ins.

Fine walnut ALL -WAVEveneered RADIOCHASSISand
cabinets to 5 -valve superhet
take the Edge -lit station
Beethoven named dial. Price
5 - valve £9.19.6, plus 7/6
Superhet carriage and in -
with fifth. surance.
loudspeaker, AUTO CHANGE RECORD PLAYER
thus making Three -speed with famous Studio pick-up
a really ex- for all records. Price £11.10.0, Plus 10/-
cellent table carr. and packing. Or H.P. terms if
model-worth £18-120. Price 49/6, carr. required. Send only one-third plus carr.
and packing Si- extra. If bought with Balance over 12 months..
the Beethoven chassis, the hire purchase BOOKLET OF PHOTOS, CIRCUIT
deposit is £3 15s.84., carr. 10/, DIAGRAMS, etc., 216 (returnable).

ELECTRONIC PRECISION EQUIPMENT, Ltd. (Dept. 1)
Post Orders should be addressed to :

ELPREA HOUSE, HIGH STREET, WEALDSTONE, MIDDLESEX.
Personal shoppers, however, shOuld call at any of our following branches:

42/46, WINDMILL HILL 29, STROUD GREEN 152/153, FLEET STREET
RUISLIP, MIDDX.  ROAD, FINSBURY LONDON, E.C.4.

,.,.. PARK. , . ,.

Lay Your Own Floors
Oak Flooring Blocks Free of Licence

PRICE

19/6
PER

SQ. YD.

Plus 4,8d.
per sq. yd.

Purchase

tax.

FULL

DETAILS,

SAMPLE

AND
LAYING

INSTRUC.
TIONS

ON
APPLICA-

TION

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

and add to the value of your property.

THE SURREYBOARD CO. LTD.
(DEPT. P.M.),

72, HIGH STREET, CROYDON, SURREY

THE ULTRA
This unequalled
electric magnifier
is of the most
modern design
and has proved
its extreme
and sustained
usefulness to
countless indus-
trial firms en-
gaged on minute
examination of sur-
faces of every con-
ceivable object. 111:?/
The ULTRA LENS has won the
enthusiasm of technical experts
especially in the field of engineer-
ing, and is used extensively in collieries,
foundries, electricity works, tool shops,
forges, motor works, and practically every
branch of the engineering trade.

LENS AIDS PRODUCTION
Whether you are manufacturing, buying or selling,

there are occasions when you have to submit
some objects to a very close scrutiny. At
these times the ULTRA LENS becomes

indispensable.
Triple lenses ensure distortion -free

magnification and eliminate the
necessity for adjustment of

focus. The focus is
, always perfect.
`f4A.., Th

LENS
ULTRA

'Sg, achieves
a six -fold

magni-
fication

in a
bri I

iantly-
lit field

which is
shadowless.

Syy

Write today for full particulars and price list to

THE ULTRA LENS COMPANY I7c, Oxendon Street,
London, S.W.1.

The HEART
of the
HOME

WORKSHOP

MI -7 3Y' LATHE

If there is any one
reason why more
and more ML7
Lathes are being in-
stalled in home workshops all over the world, it is because they
more value per £1 than any other machines of a similar capacity.

represent

BEESTON
Amp) NOTTINGHAM
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IIMONEY BACK

GUARANTEE

GtiR 77

621 ROLIFORD RD. LONDON, E.12.
oO 11" T.V. TUBES £5

T.V. TUBES. 3 MONTHS' GUARANTEE
Mazda CRM121-A-B. and a few other types and makes. Picture shown to callers.
Not Ex.-W.D. Carriage and Insurance 15/6 extra. Not catch. As supplied to the Trade
for past 3 years. SPECIAL OFFER of tubes with burns for testing and spares at 301 -
each, with K/H NW- each.
6 -VOLT CHASSIS. End -drive. 26.17.8. Salvage but guaranteed. 6 volt, 2 amp.
only Latest. 5 valve, 3 bands. Perfect for caravans, boats, cars, etc. Limited quantity.
Carriage 4/6.
RADIOGRAM CHASSIS. End -drive. 26.17.6. Salvage, reconditioned 3 wave -band,
5 valve superhet (latest midgets), ext. speaker and pick-up sockets. Post 3/6.
SUPERHET V.H.F. RECEIVEtI. 17/6. Ex-W.D. R1124C. 6 channel switching.
tuning 30.5 to 40 me/s. Less valves. 7/6. Carriage 2/6. FREE drawings for suggested
conversion to A.C. or A.C./D.C. Last few.
METERS. New and boxed. Moving coil movement giving full and half -scale deflec-
tion at 100 micro -amps. 2in. scale in 211n. square mounting. Special Price 12/9. Post
1/6. FREE drawings.
MOTORS. 12-24 volt, with flexible shaft, 18 ct. gold brushes. 17/6. Post 2/6.
SPECIAL. ISOLATING TRANSFORMERS FOR T.V. TUBES. To cure Cathode
to Heater Shorts, including boost. 1-1 for Mazda 16/8. Mains Pri. 230 v. 21/6. Post 2/-.

SALVAGE VALVE CLEARANCE SALE.
8i9 6/9 5/9 319

6BE6 6BA6 1A5 6K7 3V4 77 1LD5 37
6BW6 6V6 1T4 6F6 6L7 E1436 1LN5 CV6
6F1 8D3 1S4 EL91 12Y4 KTW61 4D1 LP220
ECC81 155 210VPT 6AB7 UM4 (M.eye)

k

Postage on valve 11- up to 6.
RECTIFIERS. 8/9. T.V. type. Salvage, guaranteed. 250 volt at 200 miA. Also
180 volt at 40 m/A., 3/9. And New, 300 volt at 200 miA., 12/9. Post 1/- each.
BURGLAR ALARMS. To clear 3/9. Brand new, self-contained unit. Made by

t Truvox. Consist of bell and trip device mounted in metal cover. Works off 41 volt
battery. Post 1/3.
CLOCKWORK MECHANISM. 3/9. Can be modified for use as dark -room timer.
Drawings Free. Post 9d.
DUNLOPILLO EX -COACH SEATS. 34in. x 16in. x 4in. thick. With back (191n.).
37/6. Ideal for cars, caravans, utilities. Carriage 4/6.
SPOTLIGHTS. 8/9. Butlers, new but Ex.-W.D 711n. dia., Olin.
deep. These lights are similar to those sold for 23-£5, but finished
Black. The lamp fitting is the pre -focus type. This can be easily
changed by fitting holder from side light (1/9). Also a chrome screw
is required to cover hole in centre of glass. Post 1/3.
SIDELIGHTS. Infra -red glass. Ideal tail lamps. New Ex.-W.D.
1/9. Post 9d.
P.M. SPEAKERS. 121n. Truvox 47/6, 10In. 25/9, 8in. 18/6, 6 iin. 14/9.
51n. 13/9. All 3 ohms Best makes. P. & P. 1/9.
T.R.F. MIDGET RADIOS. 4 valve. L & M. wave -band. Walnut

; plastic or white cabinet. Complete. £6.9.6, plus 3/6 P. & P.
AMPLIFIERS. 57/6. A.C. or A.C./D.C. 3 valve. 4 watts output.
Also 77/6. Push-pull type. 4 valves and rec. Approx. 7 watts output.
Ideal for pick-ups or microphone. Post 216.

SEND STAMP ONLY FOR 1954 CATALOGUE.

6 MARLCO
KNURLING TOOL

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

knurling to be started in its
middle. Diamond and
straight cut knurls available.
Full particulars on request.
W. H. MARLEY & CO., LTD.,

Eng. T Dept., New Southgate Works,
105 High Rd., London, N.11.
Telephone : ENTerprise 5234,5578

MAKE MONEY - making casts

with VINAMOLD
A grand spare -time occupation

WITHOUT any previous experience, you can mass-
produce.any object from a chessman to a candlestick,
statuette or model ship, in plaster, resin, concrete, etc.

. with " VINAMOLD " the flexible mould that gives
the BEST results. Easy to work, can be used over and
over again. Needs NO special equipment, provides a
profitable and enjoyable spare -time occupation with
minimum outlay.

Write for full details and instructions. Also avail-
. able : Illustrated booklet describing " VINAMOLD,"

methods of heating and melting, preparation of models
and mou!ds, etc. nice 1/6 post free, from :-
-

NINATEX LTD. (Dept. P.M.3), CARSHALTON, SURREY.

" Finger-tip

flame control'

said a silversmith, cc Pleasant to handle,

very sensitive controls."
He was one of the many users of our
Flamemaster Mark II and the three comments
he made probably sum up the main reasons
for the Flamemaster's immense popularity.

Also :

It burns coal -gas or bottled -gases of the butane type

with equal efficiency . . .

The air or oxygen pressure needed is comparatively low . . .

All the different flame -units are easily interchangeable . . .

It won't splutter or give you an unstable flame . . .

It won't leak, even on high pressures . . .

It won't raise your running -costs (our economiser -trigger

sees to that) . . .

But it will bring speedy and reliably controlled heating right
to the spot where you need it . . .

remember the name

FLAMEMASTER MARK 1I

Write for full details to :-
PRODUCT

CHANCE BROTHERS LIMITED, DEPT. F 20, LIGHTHOUSE WORKS,
SMETHWICK 40, BIRMINGHAM. TELEPHONE : WEST BROMWICH 1824.

LONDON OFFICE: 28 ST. JAMES'S SQUARE, S.W.I. TEL: WHITEHALL 6002.
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You
MAKE
THE BRICKS

NEWNES PRACTICAL MECHANICS

TO BUILD
THE HOUSE

this simple way:

Just a simple wood mould with a tape or paper strip base-
and there's your home-made brickworks, ready to supply you
with " Pyruma " bricks for building houses, walls, farm buildings,
model railway stations etc. Just one of the ways of modelling
in Sankey's " Pyruma " plastic cement explained more fully in

the Instruction Book offered below. Other and simpler ways of
modelling are also described, showing how to make many useful,
permanent stone -hard objects which can be painted in colour, from

SAN KEYS

PYRUMA
PLASTIC CEMENT

Pyruma is ready for use from its airtight tin-to be modelled
while plastic. It dries or bakes to stone hardness and, after
t reatment as instructed, can then be painted or enamelled.

Pyruma is ideal for modelling Houses, Railway and Airport
Buildings, Farms, Docks, Figures and for making Ashtrays, Book-
ends, Plaques, Dolls Furniture, Relief Maps, Anima's, etc.

Sonkey's PYRUMA and

TILUMA are inexpensive

and obtainable in air -tight
tins from Ironmongers. Art

Material Dealers, Hobbies
Shops, etc.

POST
THE
COUPON
TO -DAY

To:- SANKEY& SON,ILT?

Enclosed 4d. in stamps for
addressed to :

(Dept. P.M.)
ILFORD, ESSEX

PYRUMA MODELLING INSTRUCTION BOOK

NAME (Block letters)

ADDRESS

June, 1954

FOR EASY

HOME CONSTRUCTED

REFRIGERATION
SILENT RUNNING

HERMETICALLY
SEALED UNITS

READY TO INSTALL
ONLY REQUIRE WIRING

UP TO PLUG POINT
200 250 VOLT A.C.

Covered by S years FREE
REPLACEMENT GUARANTEE

by G.E.C.
ILLUSTRATED. 3/4. Cu. ft. UNIT. PRICE £27/10/0.

STAINLESS STEEL EVAPORATOR
These units are Self -Contained and are suitable for modernizing
existing troublesome refrigerators-Home Constructed Cabinets

Built In or " Free Standing."
9 MODELS AVAILABLE, RANGING IN SIZE FROM

3 cu. ft. to 9 cu. ft.
Prices from £27/10/0 to £34/10/0.

Free Delivery in British Isles.

Save 50% Outlay and have guaranteed efficiency with ice
making and frozen food storage facilities.

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

BRAID BROS.
For Home Refrigerator Construction.

50, Birchwood Ave., Hackbridge, Surrey Tel: Wallington 9309.
We do not wish to be associated with Scrapped Second-hand Ice-cream Components.

1/411/E FOR iffeNtrew oeeed HANDYMEN

06471.91
MODELMAKERS

HOME CONSTRUCTORS

Sold by
all gocd
Tool
Dealers

You can start to build complete
outfit for as little as L519.6

WRITE FOR FOLDER 'PROFITABLE PLEASURE'

WOLF ELECTRIC TOOLS LTD.
PIONEER WORKS. HANGER LANE. LONDON. W.5

BRITAIN'S LEADING STOCKISTS OF

"PERSPEX"
SHEET ROD TUBE
II WHITWORTH STREET MANCHESTER, I

Telephones : CENtral 7081-2 and 1000
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SUITABLE AS UNIVERSAL
ELECTRIC MOTORS

For 200-250 v: A.C. or D.C. mains.
By simple external wiring, full data
supplied. New method gives better
than 1,6 h.p. with M.G.29 or approx.
1/8 h.p. with MG30.

MOTOR GENERATOR TYPE 29,
as generator. Input 24 v. 16 a. Out-
put 1,200 v. 200 mA. Dim.: 11M. x
5lin. x 5iin.
Ask for 17/6 each. Carriage
PMIE 0

MOTOR GENERATOR TYPE 30.
Ref. 10KI21. Input 9.3 volts, 23 amps.
Output 7.2 volts. 13 amps, 255 volts,
110 mA. Size. 12in. x 5(in. x 5in.
Ask for 15/. each. Carriage
PM/H486 Paid.
HELIOGRAPH. 5 INCHES MK.5
New condition, comprises 1 Duplex
Mirror, 1 Signalling Mirror, sight
and mounting, with Signalling
attachments and spare mirrors, in
pigskin case, with carrying strap.
Ask for 35/. each. Carriage
PM,I1828A. Pai d.

METAL (MINE) DETECTOR NO. SA
Amplifier Unit with Search Coil Assembly

ZA22158
An A.F. amplifier, employing 2/ARP12's (VP23),
valve mounted, with battery space in metal case
llin. x llin. x 411n., plus small metal box fitted
with controls, which can be fitted to search coil.
with slight modification (details supplied) and
used for .finding buried metal. Power require-
ments are 6 " S " type li volt cells, and a 60190
volts H.T. battery (not supplied).
Ask for PM'E768. 39'6 each. Carriage Paid.

CAMERA CONTROL, ELECTRICAL,
TYPE 35

No. 20, ref. 14A,3208. Input 24 volts D.C. Time
interval selection switch 15-51 second, calibrated
in height, thousands of feet. Suitable as the
basis of an enlarger timer or many other timing
uses. Dim.: 8in. x 3tin. x 411n. overall, including
controls. In transit case.
Ask for PM/11962. 15 - each. Post 16 extra.
STILL AVAILABLE AS DETAILED IN

PREVIOUS ISSUES
F24 AIRCRAFT CAMERA in Transit Case

With Sin.. F;4 lens.
Ask for PM I-1302. 24 19 6 each. Carriage Paid.

I4in. F/5.6 LENS FOR F24 CAMERA
Ask for P51/H563. 26/19,6 each. Carriage Paid.
PLOTTER FIELD Mk. IV, Ref. OS.739A
Ask for PM'H864. 9'11 each. Post Paid.
GUN SIGHT PROJECTOR UNIT, Type 30
Ask for PM:11882. 19'11 each. Post Paid.
COOLANT PUMP BY PACKARD, U.S.A.
Ask for PM.H407. 39,6 each. Carriage Paid.
MAGNETIC MARCHING COMPASS, Mk. I
Ask for PM/11406. 12'6 each. Post Paid.
EX-R.N. DISTRIBUTION BOARDS, 250

volts, 15 amps, 3 -way
Simplex. Ask for PM/11949. 6/6 each. Post Paid.
Sandalite Duplex. Ask for PM/11950. 6/6 each.

Post Paid.
M.E M. Kantark. Ask for PM/11951. 6;6 each.

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

Extra.

Order direct from

CLYDESDALE SUPLY
CO.P L TD.

2, BRIDGE STREET
GLASGOW - C.5

Phone: South 2706/9

WOLF HOME CONSTRUCTOR EQUIPMENT

Wolf tin. Electric Drill ...
Drill Stand ...
Drilling. Grinding and PO1i.shinikit (including

.. 20/7
Lathe Klt (complete with Drill and Tools)... £10.17.0 .. 26/7 .. 26/7
No. 5 Saw Set ... 52.19.6 .. 7/4 714
No. 8 Fretsaw Set ... 53.15.0 .. 9'2 9.2
Wolf Cub Complete Outfit
We will also supply accessories of your own choice over 251- in value and quote you
our terms. All we need at this stage is your remittance for the deposit.

SEND YOUR P.O. TO DESK 30

3. CORRETTS PASSAGE, ROTHERHITRE NEW ROAD, LONDON', S.E. 16
Telephone : BERmondseu 4343

-0(-- THIS CAN BE YOURS
FOR 25/1 DEPOSIT AND
8 MONTHLY PAYMENTS
OF THE SAME AMOUNT.

(CASH PRICE f 10.5.0)
Other items as follows: -

Cash Deposit 8 Monthly
Price of Pymnts. of

£5.19.6 or 1418 and 14/8
£3. 4.6 7/11 .. 7/11

EX -ADMIRALTY TELESCOPES. Highest quality single -draw Telescopes

by Ross of London and Ottway of Ealing. 16 x 42mm. Length I6in. Weight
21:lbs. Optically good -externally fair. Originally cost about L12.

Post free 65/-

3in. ADMIRALTY COAST GUARD TELESCOPES. Suitable for Astro-
nomical and Terrestrial use. Magnification 40X. Length 37in. Optically

good. Complete with rigid garden tripod. Estimated original cost about LSO.
Price E10.15.0 to L14.10.0 according to external condition. Part carriage 5/- extra.

EX -AIR MINISTRY PRISM BINOCULARS. 6 x 30. Good used condition.
Post free £8.5.0Eyepiece focusing, with leather case.

NEW 8 x 30 CENTRE FOCUSING PRISM BINOCULARS. Coated.

With leather case. Post free £12.10.0

NEW 12 x 40 CENTRE FOCUSING PRISM BINOCULARS. Coated.

With leather case. Post free E15.10.0

We guarantee satisfaction or full refund. Illustrated Brochure on request.

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

Phone: Bell 2106-7.

I.C.S. TRAINED MEN
are in Greater Demand
than ever Maximum
production depends on high tech-
nical skill, such as that acquired
by I.C.S. Students

\
\\ FOR f../

--REDUCED
SUMMER 71-- FEES

USE COUPON/ NOW' \\/ ! \\

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

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

Accountancy
Air Conditioning
Architecture
Architectural Drawing
Boiler Engineering
Book-keeping
Building Construction
Building Specifications
Business Training
Business Management
Carpentry and Joinery
Chemistry, I. & 0.
Civil Engineering
Clerk of Works
Coal Mining
Concrete Engineering
Diesel Engines
Draughtsmanship
Drawing Office Practice
Electrical Engineering

Electric Power, Light-
ing, Transmission
Traction

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

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

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

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

(I.C.S. Examination Students are coached until successful.)
Moderate fees include ALL books required,

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

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

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

Dept. 169B, I.C.S., 71, KINGSWAY, W.C.2.

CUT HERE

INTERNATIONAL
CORRESPONDENCE SCHOOLS

Dept. 169B, International Buildings, Kingtway, London, W.C.2.

I am interested in your special Summer Term offer

Subject

Name Age
(USE BLOCK LETTERS)

Address

Addresses for Overseas Readers
Australia : 140, Elizabeth Street, Sydney. Egypt : 40, Sharia Abdel Khalek Sarwat
Pasha, Cairo. Eire : 3, North Earl Street, Dublin. India : Lakshmi Bldg., Sir Pherozsha
Mehta Rd., Fort, Bombay. New Zealand :182. Wakefield Street, Wellington. N. Ireland :
26, Howard Street, Belfast. South Africa : Dept. L., 45, Shortmarket Street, Cape Town.
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WE CAN LIST ONLY A FEW ITEMS IN THIS SPACE. SEND 3d. IN STAMPS FOR CATALOGUE

SPIRALS
No.70 Spiral, 1,500w. 2/9 ea.
No. 70a. Spiral, 1,000w. 2/2 ea.
No. 70b. Spiral, 750 w. 1/10 ea.Temperature
No. 70c. Spiral, 600 w. 1/5 ea.
No.70d. Spiral, 500w. 1/d ea.
No. 70e. Spiral, 200 w. 1/2 ea.
No. 70f. Spiral, 100 w. 1/1 ea.

BOILER RINGS
No. 71. 51xa in , 1,000w. 6/9 ea.
No. 72. 5axa in., 750w. 6/4 ea.
No. 73. 5axa in., 600w. 61- ea.
No. 74. 51x1 in., 500 w. 5/9 ea.

No. 22 Type for Prilett,
750w. 5/4 ea.

No. 24 Type for Goblin,
750w. 6/8 ea.

No. 25 Type for Beethoven,
700 w. 10/9 ea.

Model CS. Convector Thermo-
star for control of Space Heaters,
Low Temperature Ovens, etc.

range to cover any
40 deg. between 40 deg. and
120 deg. F., IS amps. 250v. A.C.
Price 25/- each. Post 5d.

perature range of 40-90 deg. F.
Current -carrying capacity is .10
amps 250v. A.C. Differential,
4 to 6 deg. F. Dimensions :
41in. x 2in. x I ain. Price 35,-.
Post 6d.

IRON ELEMENTS
No. 3 Type for Easipower

(without thermo fitting) 6/- ea.
No. 4 Type for Pearl.

450w. 5/3 ea.
No. 6 Type for G.E.C.

45'0 w. 5/4 ea.
No. 7 Type for Creda Halo,

750w. 10/9 ea.
No. 8 Type for Credo S.,

450w. 6/6 ea.
No. 9 Type for Premier 811,

450 w. 7/- ea.
No. 10 Type for Premier

805 ... 540 w. 6/9 ea.
No. 1I Type for Premier

823 ... 400 w. 5/3 ea.
No. 12 Type for Premier

L. -well ... 500 w. 7/- ea.
No. 13 Type for Revo.

450w. 6/9 ea.
No. 14 Type for Hotpoint,

500w 6/9

No. 15 Type for Magnet,
Large ... 550w. 6/9 ea.

No. 16 Type for Magnet,
Small ... 400w. 5/6 ea.

No. 17 Type for Morphy
Richards 750 w. 5/6 ea.

No. 18 Type for H.M.V.,
750w. 6/- ea.

No. 19 Type for Mary Ann,
750 w. 6/8 ea.

No. 20 Type for System,
750 w. 6/8 ea.

No. 21 Type for junction,
500w. 6/6 ea.

CIRCULAR TYPE
ELEMENTS
Suitable for Kettles, Percolators.
No. 80. 51 in. diam. 950 w , 9/9 ea.
No. 81. 41 in. diam. 650 w., 7/3 ea.

diam.31in 650 w82. . ., ea.6/6No.amps
No. 83. akin. diam. 450 w., 5/9 ea.
No. 84. 3in. diam. 400 w., 4/3 ea.
No. 85. 2iin diam. 250 w., 4/ -ea.

AMMETERS .,

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

Model MB. For control of
Electric Immorsion Heaters loaded
up to 3 kW 90-190 deg. F., 15

up to 250v. A.C. Stem
lengths I lin. or I8in. Price
42. Fast 9d.

BOWL TYPE ELEMENTS
No. 62. Edison Screw,

600 w. ... ... ... 5/6 ea.
No. 63. Edison Screw,

lin- 750 w' 5/9 ea.No. 64. Adjustable Pin
3/16in., 600 w. ... 5/6 ea.INSTRUCTIONS

No. 65. Adjustable Pin
3/16in., 750 w. ... 5/9 ea.

No. 66. Adjustable Pin
(in., 600 w. ... ... 5/6 ea.

No. 67. Adjustable Pin
a in., 750 w. ... ... 5/9 ea.

No. 68. Strap type, 600 w. 5/6 ea.
No. 69 Strap type, 750 w. 5/9 ea.
All fittings of Brass Pin. Adjust-
able types tin. to I gin. centres.

DRAWINGS AND

60in. x 30in. Electric Blanket, 1/6
60in. x 10in. Electric Blanket, 1/6Model PF. Room Thermostat.

Adjustable ranges : 30/90, 40/100
or 60/100 deg. F. Capacity : 2 to
15 amps at 250v. A.C. Dimen-
s!ons : Sin, x lain. x 2in. deep.
Price 42. lost 6d.

CAR HEATER ELEMENT
No. 07. 6in. x 11 in., 100

SINGLE BED ELECTRIC
BLANKET
Drawing and Instructions and
27 yds. of 25 ohms/yd. Heating
Cord. Price LI. Post free.

IMMERSION HEATERS
We can offer a wide range from
2 to 4 kW and in stem lengths

I I in. to 42in. Please send for
our catalogue.

Model Pf. Miniature Thermostat
for control of domestic Electric
Irons and special purpose ma-
chines where space is limited.
Capacity : 5 amps 250v. A.G.
lin. x lin. x 11/16in. Single
screw fixing. Price 9/3. Post 3d.

FIRE BARS
No. 41. Bowed. 3in.x9(in. 7/6 ea.
No. 42. Bowed. 3in.x7(in. 7/4 ea.
No. 43. Bowed. 31in.x8iin.7/6 ea.
No. 44. Bowed. 31in.x81in.7/6 ea.
No. 45. Flat. 3in.x9lin. 7/6 ea.
No. 46. Flat. 21 in.x7in. 7/4 ea.
No. 47. Bowed.3in.x9iin. 9/ -ea.
No. 41. Suitable for Sunbeam,

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

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

DOUBLE BED ELECTRIC
BLANKET
Drawing and InstructionsH and

3C0orYdd.s.oifce15307.h.m1VoYsdt.freee.ating

FLEXIBLE HEATING CORD
Stocked in 15, 20, 25, 200 and 400
ohms per yard. Price I,'- per yd.

THERMOSTATS
Model BVV/I for Hotplates, Glue
Pots, Vulcanisers, etc., 50-550
deg. F., 3 amps. A.C. Price
15/6, Post 4d.

TOGGLE SWITCHES
Single hole panel mounting,
250v. 2 amps, Ideal for Model
Railway enthusiasts.

Price : Sample 10d. Post 3d.
Per doz. 8/6. Post 6d.
let gross 86/-. Post I/I.

GREENHOUSE
THERMOSTAT
Type ML. Constructed especially
for the amateur gardener. The
scale plate is calibrated " High-
Medium -Low," and has a tem-

Model SN/40. 1 amp. 240v. A.C.,
50-250 deg. F., 5/6. Post 3d.

THE TECHNICAL SERVICES CO", SHRUBLAND WORKS, BANSTEAD, SURREY.

For all Practical Mechanics

DISPLAY YOUR

MODEL AT THE

WORLD'S FINEST

SHOW OF MODELS

Since the first exhibition organised by THE MODEL ENGINEER
in I907 the annual competitions at " THE MODEL ENGINEER "
EXHIBITION have become the world's greatest model engineer-
ing events. From all over Britian enthusiasts gather on this one
occasion each year, to compete for the various awards and prizes,
discuss trends in their hobby and inspect the latest developments
displayed on the Trade Stands. Demonstrations by practical men.

LOCOMOTIVES & RAILWAY, GENERAL ENGINEERING,
MARINE MODELS, AIRCRAFT MODELS. junior events
for those under 16 on August 18th.

Full details of the sub -divisions of these main groups are given in the competitions leaflet
a copy of which, together with an entry form, will be sent on request to Gerald Withers,
The Exhibition Manager (Dept. PM), 19-20, Noel Street, London,W.I.

State group in which interested. The final date for entries is July IS.

1954 August 18th -28th 29th year

THE MODEL ENGINEER EXHIBITION
New Horticultural Hall, Westminster

NEW! AMAZING "SELF -BUILD"
FURNITURE

OKI( f
°milli in . . .

so easy a child
could make it!

l\
E --"T
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\

k FREE. SEND HOW

READY TO
ASSEMBLE

NO SKILL NEEDED!
NO SPECIAL TOOLS!
Anyone can easily
assemble one ofthese kits and
SAVE POUNDS!

Think of it ! Quality furniture -mainly in
SOLID Oak, Walnut or Mahogany -so
cleverly designed that you can easily put it
together yourself and save pounds. Positively
no skill needed. Everything tongued,
grooved, dovetailed and satin -finished, ready
for instant assembly. It's easy, it's fascinating,

and you get superb quality furni-
lure at really astonishing prices.

This Book Will Tell You
Find out about this exciting new idea by
sending for illustrated book, " I Made
It Myself ! " Full specifications of the
limber used and details of 23 Kits, in-
cluding ideal gifts like Occasional
Tables, Book -eases. Cots, Playpens,
Child's Desk and Chair. Tea Trolleys,
Nest of Tables, Bathroom Furniture,
Needlework Cabinets (every woman
wants one !), etc., real photos, dimen-
sions, and 100% Satisfaction or No
Charge Guarantee. Send for this in-
triguing book now -FREE and without
obligation.

YES . . . please send me Free Book,
and details of Easy Payments.

Write if you prefer not to cut page.
NAME
ADDRESS

FURNI-KIT (Dept. PM/3)
29/31, WRIGHT'S LANE, LONDON, W.8.

Parts fit like magic ! No skill needed !
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NEW!
THE PRACTICAL WAY
With many courses we supply
actual equipment thus corn -
billing theory and practice
in the correct educational
sequence. This equipment,
specially prepared and de-
signed remains your property.
Courses include: Radio, Tele- I

vision. Mechanics, Electricity,
Draughtsmanship, Carpentry, I
Photography, Commercial

I Art, etc.

LEARN

IliPRIVATE AND INDIVIDUAL TUITION IN YOUR OWN HOME

Accountancy
Advertising
Aeronautical

Engineering

Automobile
Engineering

Banking

Book-keeping

Building
Business Management

Carpentry
Chemistry
Civil Service
Civil Engineering
Commercial Subjects

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

150 CAREERS & HOBBIES

Commercial Art &
Drawing

Customs & Excise Officer
Draughtsmanship

Economics

Electrical Engineering
Electronics
Fashion Drawing
Heating & Ventilating Eng.
Industrial Administration
Journalism
Languages

Marine Engineering
Mathematics

M.C.A. Licences
Mechanical Engineering
Motor Engineering
Photography
P.M.G. Licences

Police
Production Engineering
Public Speaking
Radar

Radio & Television
Servicing

Radio Engineering
Refrigeration
Retail Shop Management
Salesmanship

Sanitation
Secretaryship
Sheet Metal Work
Shorthand & Typing
Sound Recording
Structural Eng.
Telecommunications
Television
Time & Motion Study
Tracing
Welding
Writing
Works Management
Workshop Practice

and many others.

Also courses for University Degrees, General Certificate of Education, B.Sc.Eng., A.M.I.Mech.E., LIMA.
A.C.C.A., A.C.I.S., A.M.BrIt.16.E., A.M.I.I.A., City & Guilds Examinations, U.S.A. Certificates, etc.

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

subjects which provide lucrative jobs or interesting
hobbies. * A tutor is personally allotted by name to

ensure private and individual tuition. * Free advice

COURSES FROM LI PER MONTH I

ITIT 11.64
The only Postal College which is part
of a world-wide Industrial Organisation

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

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

E.M.I. INSTITUTES (Dept. 144k)
43 Grove Park Road, London,W,4 Phone: Chiswick 4417/B

NAME

ADDRESS

SUBJECT(S) OF INTEREST

 OM= MEWS 11 MBE. im 11 IMMO MM.

MIDLAND INSTRUMENT CO. OFFER
HOOVER MOTOR BLOWERS, terminations for 12 or 24 v. D.C., also suitable for
20 or,.40 v. A.C., size Olin. long, motor dia. 3in., fan casing dia. 4iin., inlet and out-
let ports liin. dia.. the ideal blower for car heaters and air conditioners, vacuum
cleaners, etc.. new unused, 26/, post 1/6. PROJECTION UNITS, consists of optical
mounts containing a bloomed F2.2 Achromatic 36in. F.L. lens, also a concave/
convex ground glass, attached lamphouse, fitted highly polished reflector, with 24 v.
15 watt. lamp. taken from new equipment, 10!-, post VENNER 24 -VOLT TIME
DELAY SWITCHES, consists of a high grade clockwork motor. with external
press wind, 2 electromagnets, with 5 -pole cam operated contacts, in smart metal
cases 311x. x 21in. x 26in. fitted 4 -way terminal block, new boxed, cost Rs., our price.
7/6, post 11-. ELECTROLYTIC CONDENSERS, 32 mfd. 450 v. D.C., high grade
manufacture, new and guaranteed, cartons of 25 condensers, 20!-, post paid.
RECEIVERS TYPE 5C/2264, a complete self-contained instrument for direct
vision of otherwise invisible Infra -Red sources, size 6in, long. extending with shade
to Rio., 26in. dia.. includes front magnifying lens, image convertor cell, duo -Achro-
matic lens system, infra -red filter glass, requires 3.000 v. D C. at negligible current
to operate, instrument new, unused. 35/-, post 1/6. STABILIZING HEADS,
consists of 80 -deg. vertical and horizontal action, with micrometer knob control.
graduated scales, fitted vacuum operated gyroscope, includes fine cut gears, worms.
helical traverse, etc.. weight 161bs., fraction of original cost, 15/-, carriage 2/6.
PLESSEY 200/250 v. A.C. mains shaded pole motors, as fitted to the 3 -speed gram.
units, size 3M, x 3in. x Olin., list price, 36/-, our price. new, boxed, 12/6, post 1/3.
BREECH MECHANISMS, consists of a revolving magazine to take 5 cartridges,
lever actuated with special oil hydraulic check. electric tiring mechanism, used
for engine starting, brand new, originally cost £20, our price, 101-, post 214. AIR
COMPRESSORS, Romec rotary vane, develops approx. 40/501bs. sq. in., when
driven by i h.p. motor, size less shaft 6in. long, 4in. x 4in. dia., fitted 2in. long lin.
dia. shaft, new in sealed cartons, 20/, post 2/4. " K " TYPE CYLINDER LOCKS,
dead -locking and thiefproof, has 7 concentric tumblers, instead of the usual 5 in -
line, interchangeable with ordinary cylinder locks, for right or left-hand doors.
complete with 2 keys and all fittings, instruction booklet, new boxed, list price,
18/9, our price, 5/-, post 1/1 : 2 for 10/-. post paid. BURGESS MICRO SW ITCHES.
size 2in. x lin. x fin., make or break, has 101 applications, our price, new, unused.
1/9, post 3d. : 181- doz., post 1/-. CRYSTAL SET COILS, dual range, Med. and
L.W., high gain, complete with circuit and diagram, new boxed, 2/6, post 3d.
CRYSTAL SET CONDENSERS, variable .0005 mfd., bakelite dielectric,with pointer
knob, 3/6. post 4d. CRYSTAL SET DETECTORS, latest wire -ended Germanium
diodes, 2/-. post 3d. D.C. SERIES MOTORS, 12/24 v. D.C. 15/20 amps., size 611n.
long, 31 in. dia., fitted fin. dia. shaft, weight 9lbs., a very superior motor, originally
cost £10, our price new, unused, 7/6, post and packing 2/6. TELEPHONE SETS,
consists of 2 combined microphones and receivers, 20ft. twin connecting flex. provides
perfect 2 -way communication (up to 1 -mile with extra flex), self -energised, no bat-
tery required, complete ready for use, new boxed, 12/6. post 1/3. BUZZERS, 3-6 v.
high note, variable note control, very superior. easily worth 30/-. our price new,
unused, 5/-, post 1/-. VARIABLE RHEOSTATS, wire -wound on circular ceramic
former, laminated wiper, 50 ohms at 1 amp., easily altered to 12.5 ohms. at 2 amps.,
new, unused, 5/, post M. CELLOPHANE BAGS, size 7 ifn. x 6M., ideal for sand-
wiches, packaging, etc., etc., brand new cartons of 1,000 bags, 12/6. post 216 ; sample
100 bags. 2/-, post 6d. CABLE Tat.S. 'FLEXIBLE, twin 16/012 circular rubber -
covered. 250 v. insulation, at approx. 1/3rd to -day's price, our price 100 yd. coils. 50/-.
carr. 5/-. LIGHTER PARTS, cartons of 60 brand new parts, includes fine-cut
wheels, springs. stems, frames, bearings, etc.. enough parts to nearly complete
4 high-grade lighters, easily worth 15/-, our price 2/6. post 4d. MAINS TRANS-
FORMERS. 200/230/250 v. 50 -cycle input, output 3-4-5-6-8-9-10-12-15-18-20-24-30 v.
at 2 amps.. 20/-, post 1/6. ditto with 4-8-12-16-20 v. output at 4 amps.. 20/-. post 1/6,
both transformers are brand new, boxed. THOR HIDE HAMMERS. 20 oz. weight.
no workshop complete without one. new, used, 3/6. post 1/1. THROAT MICRO-
PHONES. electro-magnetic, brand new boxes of 2 microphones, 1/6 post 4d.
COUNTERS. open type 0-999 repeating, lin. shaft. 1!-. post 3d.
Also hundreds of other interesting bargains, send 3d. with s.a.e. for current lists.

MIDLAND INSTRUMENT CO.
MOORPOOL CIRCLE, BIRMINGHAM, 17. Tel. HAR-1308

D I DIESELS
E.D. .46 BABY
Specification : Bore A R.P.M.
9,000-12,000. Height I in.
Stroke Iin. cu. capacity 0.46 c.c.
B.H.P. 0.04. Weight 1.4 oz. with
tank. Length 2) in. Width 14 in.

Fuel Control placed
at 30 deg. for easy
access.

Price E2.12.3.

E.D. 3.46 c.c. HUNTER.
Developing 10,000 r.p.m. the three -
forty -six is one of the finest engines
for control -line and stunt flying.
Stroke 0.625 in.,
height 3 in., width

in., length 44 in.,
weight 54 oz.

Price 13.18.6
(Watercooled

ES.9.3)

ED. 2.46 c.c.
RACING ENGINE
Specially designed for use
as a diesel, glo-plug or
spark ignition engine, the

2.46 develops
over h.p. at
14,000 r.p.m.
plus. Total
weight 5 oz.
Price £3.18.6
(Watercooled

ORDER THROUGH YOUR

E:.,,.ELECTR9,11,1FL p!VmEELp?MEErS, ,cSEll!FMEY) LTD
s,n

FOR YOUR
MODELS

E.D. I c.c. (BEE)
A compact little motor with an
overall height of 2) in. Weight
2) oz. Bore 0.437 in, stetin
thrust 12 oz., stroke 0.400
r.p.m., 7,000 plus.

Price E2.14.9
(Watercooled, E3.16.3)

MODEL SHOP

E.D. 2 c.c. COMPETITION
SPECIAL
Gives 23 oz. static thrust and in-
corporates vernier compression
adjustment. Height 3 in., width
14 in., length 4 in., weight 54 oz.
Price 13.1:9 (Watercooled, L4.10.3)

44I1-2 18,VILLIERS ROAD, KINGSTON -ON -THAMES. SURREY. ENGLAND.
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VALUABLE NEW HANDBOOKfair TO AMBITIOUS

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

We definitely Guarantee
"NO PASS-NO FEE"

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

WHICH OF THESE IS
YOUR PET SUBJECT
MECHANICAL

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

AUTOMOBILE
ENGINEERING

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

ELECTRICAL
ENGINEERING

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

CIVIL
ENGINEERING

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

RADIO
ENGINEERING

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

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

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

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

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

THE BRITISH INSTITUTE OF
ENGINEERING TECHNOLOGY

410A, COLLEGE HOUSE,

29-31, WRIGHT'S LANE,

KENSINGTON, W.8.

Phone : WEStern 9861

WHAT THIS BOOK TELLS YOU

nar HOW get a better paid, more" interesting job.
4, HOW to qualify for rapid^ pro-

motion.

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

quickly and easily.

* HOW to benefit from our free
Advisory and Appointments Depts.

* WHERE today's real opportunities
are . . . and HOW you can take
advantage of the chances you
are now missing.
HOW, irrespective of your age,

^ education cr experience, YOU
can succeed in any branch of
Engineering that appeals to you.
144 PAGES OF EXPERT

CAREER -GUIDANCE

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

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

HOUSE, 29-31, WRIGHT'S LANE,
KENSINGTON, W.8.

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

Only old.
stamp is

needed if
posted in an

unsealed envelope.

NAME

ADDRESS

WRITE IF YOU PREFER NOT TO CUT THIS PAGE

THE B.I.E.T. IS THE LEADING INSTITUTE OF ITS KIND IN THE WORLD
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The " Cyclist," and "Home Movies " are temporarily incorporated.

FAIR COMMENT

EDITOR

F. J. CAMM

By The Editor

Solar and Atomic Power New Discoveries
TWO announcements of world-wide

importance have recently been
made on the subjects of solar and

atomic power. The Radio Corporation
of America recently demonstrated a small
atomic battery which makes it possible to
convert atomic energy into small but
usable quantities of electrical energy
sufficient to operate a transistor. The
battery is powered by a small quantity
of strontium radio -active isotope and the
electrical current derived from the
battery was made to operate a telephone.
This development, and that to be dealt
with later, marks the beginning of a new
chapter in man's effort to utilise for
peaceful purposes the enormous as yet
untapped energy within the nucleus of
the atom for peaceful purposes, instead
of for purposes of destruction. The
radio -active source is connected to a
transistor -like wafer which releases
about 200,000 electrons for each electron
it receives from the radio -active material.
In its present stage it will prove of great
value as a power supply for midget radio
receivers, hearing aids and similar devices.
Experiments to produce larger batteries
to power transmitters and telephone
communications as well as radio beacons
are continuing. The new development
must be coupled with the use of
transistors.

The second announcement came from
the Bell Telephone Laboratory. They
claim to have produced a solar battery
making use of the radiations from the
sun. It converts useful amounts of the
sun's heat directly and efficiently into
electricity. It is a simple looking device
made of strips of silicon, a principal
ingredient of common sand. It may
mark the beginning of a new era, leading
eventually to the realisation of one of
mankind's most cherished dreams-the
harnessing of the almost limitless energy
of the sun for the uses of civilisation.

The sun pours out daily more than a
quadrillion (I,000,000,000,000,000) kilo-
watt hours of energy, greater than the
energy content of all the reserves of coal,
oil, natural gas and uranium in the earth's
crust.

With this modern version of Apollo's
chariot, the Bell scientists have har-
nessed enough of the sun's rays to power

the transmission of voices over telephone
wires. Beams of sunlight have also
provided electricity for a transistor in a
radio transmitter, which carried both
speech and music.

The Bell scientists reported they had
achieved an efficiency of 6 per cent. in
converting sunlight directly into elec-
tricity. This, they asserted, compares
favourably with the efficiency of steam
and petrol engines, in contrast with other
photo -electric devices, which have a
rating of no more than i per cent.

" With improved techniques the
efficiency may be expected to be in-
creased substantially," they added. They
observed that nothing is consumed or
destroyed in the energy conversion
process and there are no moving parts,
so the solar battery " should theoretically
last indefinitely."

The experimental solar battery uses
strips of wafer-thin silicon about the
size of common razor blades. These
strips are extremely sensitive to light.
They can be linked together electrically
and can deliver power from the sun at the
rate of 5o watts a square yard of surface.

The atomic battery produced by the
Radio Corporation and referred to above
delivers one -millionth of a watt. The
new Bell solar battery, it is claimed,
thus delivers 5o,000,000 times the power
of the R.C.A. atomic battery.

On Asking a Query
T RECEIVED a letter of complaint the
A. other day from a reader who had
sent in a query three weeks before,
stating that he had not received a reply,
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these are therefore expressly forbidden.

although he had complied with the query,
rules. We take meticulous care with
readers' queries, and except in those,
cases where research is required a reply
is usually sent within a few days. Each
query is numbered and entered against
the corresponding number in a book, so
we are easily able to trace date of receipt
of a query and the dispatch of the reply.
The book soon revealed that we had
received the reader's query, the current
coupon and a 6d. postal order, as well as'
a stamped envelope. There was, however,'
no address on the letter nor on the
envelope, so there was nothing we could
do, but to await a second letter. Some
readers are particularly careless in this
respect. An advertiser, for example, the
other day telephoned to say that he had
received a cheque for the purchase of
an item he had advertised in this journal
but the reader had omitted to append
his address to his letter ! Readers should
take particular care to see that their name
and address are included on the front page
of the letter, and also on any enclosure.

Another point-please write plainly
and leave adequate space between the
lines. Some of the letters we receive are
practically indecipherable. Also remem-
ber to cross your postal orders, and
self -address the stamped envelope. Before
posting your query make sure that you
have complied in every way with the
rules of our query service.

New Handbook-" Practical
Television Circuits "

WE have recently published, at 15s.,
a new hand book of great value to all

television enthusiasts, especially those
who build their own receivers. The
very first book on the subject, it contains
in its 288 pages, illustrated by 156
practical diagrams and photographs,
details of a number of highly efficient
TV receivers, from a midget Sin. tube
TV which may be built for £9, to a r7in.
tube receiver which may he built for
half the price of a similar type of com-
mercial receiver. There are designs for
an A.C./D.C. and a combined TV and
broadcast receiver, as well as designs
for pre -amplifiers, spot wobblers, E.H.T.
generators, a pattern generator and a
telesquare.-F. J. C.
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WE describe this month the process of
rewinding a dynamo to make it suitable
for windcharger conditions. No special

experience or skill is needed-only a great
deal of patience-and the work is well within
the scope of most radio amateurs.

The dynamo used has several type numbers,
depending on the year in which it was made.
Some of these are A goo R, A 90o T, A 900
C, A 800 C, etc., and any of them will serve
the purpose. It is better known as a " Morris
dyno-starter," and is chosen for several
reasons. It was used on many old cars, and since
it does not charge until 1,5oo r.p.m. in its
original form, and; is therefore of little use to
anybody, there should be no difficulty in
obtaining one. What is more important, it has
the large diameter armature necessary for slow

2.-Rewinding the Dynamo Armature
(Continued from May issue.)

This series of articles was first published in "Practical Mechanics" in 5944,
and is now being reprinted in response to readers' requests.

late a small nail file, so that good
soldered joints can be made later.

In the finished wave -wound armature each
slot will carry two coils of wire, a bottom and a
top one. The more turns in these coils, the
slower the charging speed, but a compromise is
necessary between wire diameter and current -
carrying capacity. For 6 -volt work the mini-
mum number of turns per slot is s8-nine in
each coil-and i8 s.w.g. enamel or s.c.c. will
fill the slot under these conditions. This
wire has a listed safe current of 7 amps., but
since the current is generated in two parallel
paths meeting at the brushes the maximum
armature current would be about 15 amps.
Under windcharger conditions, and with the
cooling system described, this winding will
work up to 20 amps. It cuts in at 6 volts at
about 400 r.p.m., and in practice needs no
.0C0e,q 2 8 14

. ,

`, , , A A A,

o p

/9

convenient size of wire to handle, but good
governors arranged to operate at so amps. are
a necessity. It is slow enough for 12 -volt
working. The choice of wire will depend on
individual conditions, but should be between
the limits mentioned. Old dynamo field coils
provide a useful source of suitable wire. When
winding sit astride a stool with the armature
held by the axle in a vice attached to the end
of the stool, the commutator pointing away.
If new insulation is needed use strips cut from
old " linen -finish " playing cards.

The winding diagram (Fig. r) explains the
whole procedure, but probably is new to many
readers. It is really the curved surface of the
armature spread on a flat plane. A clock-
wise armature rotation is represented by a
progressive movement of all the coils across
the page over the four poles, which remain

.5 1117 06 ode 94
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A general view of the large model which employs the Lucas 90o C or 800 C dynamo.

speed working and easy winding. Choose one
with good commutator and bearings.

Winding the Armature
Remove the wire from the armature, pulling

off one turn at a time. If the insulation on the
sides of the armature slots is well preserved
take care not to damage it. Otherwise remove
it all. The fibre discs at each end of the core
are essential, and should not be damaged.
Clean the connecting slots on the commutator
segments now, while there is room to manipu-

governing, since the current reaches " satura-
tion " at about a amps., and does not increase
much more. It is a good example of " heavy-
duty " winding and is particularly suitable
for use with the minimum of skilled attention
in windy districts.

A winding of 21 s.w.g. will carry so amps.,
and is the slowest winding recommended for
use in this dynamo. With care 4o turns of
enamelled or s.c.c. 21 s.w.g. can be put in each
slot, but 30-36 turns of 20 s.w.g. enamelled
wire is a better winding for general use. It is a

Bottom cods
rop coils

Fig. x.-Winding diagram.

fixed. The working of the dynamo may be
followed at once from this illustration, since
elementary physics tell us that a current is
induced in each wire as it moves through the
fields, the directions of the currents being
shown at any instant by the arrow -heads. In

(it

Fig. 2.-Approximate shape and order of
winding of first six armature coils, commutator

end.
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each coil only the two sides lying in the
armature slots will generate, the other two sides
serving only to interconnect the system of
generating wires in such a way that the small
voltage induced in each wire will add to the
total as the circuit is traversed. This is
achieved when all arrow -heads are pointing
the same way as one traces the current from
one brush to the other. The only commu-
tator segments with opposing arrows are those
under the brushes, 5' and 12', showing that
these are the only points on the commutator
at which there is an accumulation of electricity
of appropriate sign to be tapped off by the
brushes. Detailed analysis would show that
segments 19' and 26' also serve as brush
points, which is clear in any case from sym-
metry. It is obvious that the winding is
divided into two parallel paths, each carrying
half the current flowing in the external circuit.
(See Fig. 3.)

Now, select any slot, I (Fig. 2), and fit the
card insulation in position. Count to slot
VIII and fit another piece of card. Wind on

2

Single turn coil as Zr.NN
used in budding
up winding Diagram

No fourth
side

Fig. 3.-Simplified wiring diag

the first coil, 1-2-3, keeping the wire tight and
laying each turn as far as possible side by side
inside the slots. There is very little room on
this armature for packing the idle sides of the
coils, so shape these sides to use the space
available as economically as possible, the first
ones lying well down against the (insulated)
axle. For the same reason the author wound
the armature in two sections, diametrically
opposite. The second coil, 4-5-6, therefore
falls into slots XVI and XXIII. Go back
next to slots II and IX. It is best to keep
to this alternating system rather than to
finish one section before starting the other, as
it allows easier manipulation of the wires and
helps to break the monotony of the job. A
problem of insulation arises here, since the
third coil crosses the first at each side almost
perpendicularly, and s.c.c. wire is certain to
short under such conditions, while enamel is
scratched while tightening each turn. After a
week of winding with zo s.w.g. s.c.c. the
author found that all coils except three were
shorting to one another at the sides ! The only
cure is to tape the sides of each coil thoroughly
before winding on the next one. This also
binds the whole winding together. Even
when this is done continuity tests should be
tried from coil to coil and from coil to core
after each coil is wound, since faulty insulation
would be covered up by succeeding winding

Bottom loyerof
commutator wires
well covered with
insulating tope

Clear projecting
wire and solder
Prom here with
an o/d chisel

if not discovered. A battery and flash -lamp
bulb will do the job.

To press the wire into the slots, cut several
small, wooden wedges, and tap.the wire down
after every few turns. It is a good plan to
leave tight wedges to hold each coil until the
next one is put on. In the same way the wind-
ing should be compressed at each end by
tapping with a hammer and wooden block,
so that the. whole feels rigid all through the
job, with  no suggestion of " sponginess."
Coil ends are arranged according to any neat
system that suggests itself to the constructor,
so that beginnings and ends of bottom and
top coils can be recognised afterwards. The
first seven coils of each section are bottom
coils, represented in the winding diagram
by broken lines, and all slots except XV
are now half full. The next coil, 3-19-20,
will fill slot VIII completely, and half fill
slot XV, so that a change (see chain -dotted
lines) appears on the winding diagram. All
coils after this are top ones, shown by chain -
dotted lines. A double strip of card should be

tapped into each slot to
z insulate the two coils,

which have the full gen-
irnmievfivrar c°17 erator voltage between
position them, and must be well

separated. Proc eed
exactly as before until
the whole armature is
wound. The projecting
edges of card should be
closed into the slots and
the whole tapped well
down. Binding wires

id/s'/6 can now be put in
ram. position in the two

grooves left for the pur-
pose (Fig. 4). The author used brass wire,
similar to that used on rabbit snares, putting
it on over a double strip of tape with the
maximum tension possible. It is secured by
touching with a tinned iron at half -a -dozen
places directly over the iron of the core, to
avoid burning the winding.

The commutator connections can now be
made, starting with the last coils wound, which
can be traced most easily. All connections
sloping in one direction to the commutator
(dotted lines in Fig. 4) should be secured
first. Wires coming from slots separated by
the correct period, and showing continuity
on a battery -and -bulb test, belong to the same
coil. As each coil is located in this way its
left-hand end (from the comm. end) is bent
back over the armature out of the way,
while the right-hand end is taken to the
commutator, five slots ahead of the one
from which the wire emerges, and soldered.
This is repeated all the way around the arma-
ture, giving the series of parallel wires of
which i-8', 7-9', 9-16', etc., are examples
in the winding diagram. Put a small piece
of the heavy wire originally on the armature
in each commutator segment to make a
foundation for soldering the small wires,
as shown in Fig. 5. Better still, leave this
piece in position by cutting the wires when
unwinding the armature. When these wires

are secured, bind over
them well with tape
from the edge of the
commutator up to
the edge of the arm-
ature core, and then
lay the remaining
wires to their segments
four places in the other
direction, so that
altogether 15 segments
separate the ends of
any armature coil. All
through this work
every wire should be
checked with a con-
tinuity test, although
its beginning and end

I
Bross or Steel
binding wires

Fig. 4.-Sketch of finished armature.

III

Bearing Flat

Watch this
clearance while
winding

Pointed
soldering bit

Fig. 5.-Method of soldering commutator by
half filling grooves with pieces of larger wire.

appear obvious. Once the winding system is
understood, this precaution will take very little
time. A wrong connection may be very diffi-
cult to locate and correct afterwards, and will
cause endless trouble. Fill in all the slots
well with solder, and cut off projecting wire or
solder with a sharp blow from an old chisel.
While soldering and finishing, cover the
commutator surface with tape to prevent
damage and to protect it from flux. Put

View of a complete plant. The small blocks
seen along the front of the pole carry the copper
conductors. One row of climbing steps can be

seen on the right of the pole.

two more bindings just beyond each side
of the iron core, as shown in Fig. 4, and
before removing the tape from the commu-
tator give the whole winding a good coat of
varnish. In the absence of shellac the author
used a tin of outside wood varnish, intended
for propellers, with quite good results !

Field Coils
Remove the pole -pieces, marking them with

white chalk or file cuts so that the excitation
field will be maintained. Four new coils are
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4 -

4-04-).
Wooden block

Curvature of inside
of dynamo case

Fig. 6-Details of former for

Curvature of face
of pole piece

winding field coils.

needed, containing about zoo turns each of
18 or 59 s.w.g. wire. A former is necessary
for the winding, and is made as shown in Fig.
6. The central wooden block is cut to size and

shape slightly larger than
the " neck " of the pole -
piece. The two plates can
best be of aluminium from
an old chassis, with edges
w e 11 filed to prevent
damaging insulation. The
system of cuts and grooves
allows the coil to be tied by
pieces of cotton -covered
wire, so that the former
can be dismantled and
removed and the coil
bound with tape. Each
tying wire is removed as
the binding reaches it.
The winding should be
done as neatly as possible,
with good tension, but
side -by -side placing is
impossible after the first
two layers. Wire from
old dynamo field coils

is satisfactory, if the insulation is sound. The
wire used need not be identical on each coil
so long as the number of turns is approxi-
mately correct. The former described will

just hold about 200 turns of 18 s.w.g. enamelled
wire when filled to the limit.

The coils are wired in series from the +
brush to the - brush, with alternating direc-
tions of current flow. If in doubt check the
direction of each coil by means of a small
compass needle, a dry cell supplying the
magnetising current. If the final connections.
to the field coils are reversed the dynamo
will cut -in with the wrong direction of rota-
tion, so correct polarity of the field -coil
connections may be found by trial and error.
As explained last month, any of the suggested
windings will generate when the dynamo
is turned by hand, " crank -handle " fashion.
Move the brush -holders while doing this, a
voltmeter indicating the best position. The
third brush is, of course, omitted. Some idea
of the power developed by the propeller may
be gained from the force with which the arma-
ture resists rotation when one tries to keep the
voltage above five or six volts by hand.
Cover the openings in the dynamo case by
soldering pieces of tinplate over them, and
give the whole machine at least two coats of
good enamel.

(To be continued.)

A Small Sailing Boat
Constructional Derails of an Easily -made Yacht

HERE is an easily -made boat which will
sail well if care is taken in building it.

The hull is made from a piece of
wood gin. long, zlin. wide and 'in. thick.
Mark a centre line along the top and bottom of

A

-E-Lead.

9,

of sheet lead about lin. wide and file this to a
round shape.

To fix the keel in place, cut a slot din. wide
along the centre of the bottom of the
hull, and after gluing the keel in

place, drive in a
couple of long

iB

C

Fig. 2.-The shape of the hull and how it is marked out.

Fig. 3.-Details of keel and rudder construction.

the wood and then carefully outline the shape
of the hull, as shown in Fig. 2. With a tenon
saw, roughly cut away the parts CC, and also
the corners at the back (see drawings). Now
proceed to carve the hull to shape with a
chisel. You will see by looking at A and D
(Fig. 2) what the front and side of the hull
should look like when finished. Give the hull
a good rubbing all over with glasspaper. To
represent planking, the parallel lines along the
deck can be scored on with a bradawl, using
a ruler as a guide.

For the keel, take a piece of tin. wood, slin.
long and tin. wide, and saw it to the size
given at E (Fig. 3). Taper the front part at
F so that it forms a narrow edge. On each
side of the bottom of the keel nail on a strip

1

fine nails, as
shown n D
(Fig. 2).

Fig. 1.-The com-
pleted toy sailing

boat.

The Masts, Spars and Sails
Wooden knitting needles,

about 3/16in. diameter, can be
used for the mast and spars, the

lengths of which are given in the sketch
of the finished boat (Fig. I). The bow-
sprit is fixed to the deck by two wire
staples, and the bottom of the mast is
pushed into a hole about ;in. deep in
the hull.

The sails can be cut out of fine white
linen to the sizes given, allowing about
lin. extra all round for hemming. Use
very thin twine for the rigging
and attach the ends of the shrouds
to small screw eyes fixed in the deck.

The Rudder
To complete the boat, a rudder can be

fitted, fashioned out of a piece of 3/16in.
fretwood to the dimensions given at G, the top
part working in a hole in the hull, while the
bottom part is held by two wire staples.

Give the hull two coats of white enamel
and paint a in. band of bright red or blue
all round the hull. When quite dry, your
smart little craft will be ready for its trial trip.

----------- BOOKS FOR
By F. J

Screw Thread Tables, 5/-, by post 5/3.
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by post 9/-.
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by post 5/3.
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Perspective view of the completed floodlight.

THIS floodlight will give a wide-angle
beam, very suitable for photography,
lighting of shop -window displays,

temporary floodlighting of posters .or build-
ings, general stage work and, in fact, for

Bracket- material:-
I/2X '8" M.S.Strip.

Not less
r than

2Holes in top
and bottom

to take.
aluminium

reflector

Louvres
also in bottom)

/7,
centre

hre?loe

of
block

Fig. t. Details of the body and fixing bracket.

any purpose where  directed " light is
desirable or necessary. Amateur dramatic
companies will find it extremely useful.
Provision is made for accommodating colour
frames and the reflector is so arranged that
either 75, too or 150 watt bulbs can be used.
An ordinary standard Cord -Grip B.C. lamp -
holder is used and as the back of the casing
does not get hot it would be quite safe to
use a bakelite type.

The casing is made from mild steel sheet
and the reflector of aluminium. Licensing
regulations generally require all lighting
equipment for use on the stage to be made
from not less than 20 -gauge sheet metal.
However, it is suggested that a heavier gauge
be used when the floodlight is to be made for
outdoor purposes and a lighter gauge when
intended for photography and similar uses.
The total cost of the finished floodlight would
be only a. few shillings.

Constructional Details
Details of the body of the casing are

shown in Fig. 1. All dimensions given are
inside dimensions. Ventilation louvres,
which should be in approximately the posi-
tion indicated, are essential to keep the lamp
cool. They can be made by slitting the
metal along one side of an oblong and forcing

MAKING A WIDE-ANGLE
FLOODLIGHT

Constructional Details of an Easily Made Compact Lamp

By R. A. BARTHOLOMEW

the metal outwards after placing a thick
strip of metal either side of the oblong, and
using another strip as a punch. The result-
ing gap should face away from the front of
the floodlight or stray beams of light will
result. Alternatively, the reader may prefer
to drill a series of holes in the casing and

0
Reflector

off

kl"

Slide

C

"544r
Rad

Casingr
3 Nuts

© Method
of securing

reflector to
casing

Reflector N.

Dia hole in
centre of each

end

0 Ends / of each hand
all flanges 3J wide

Fig. 2.-Reflector details and end piece of casing.

cover these with a small metal shield to mask
them.

The casing ends are marked out to the
same dimensions as the body and then the
thickness of the metal being used is added
to each edge, except the front, before the
flanges are marked out. If this is not done
these flanges will not go over the outside of
the casing. To make the back slides for
the colour frames, cut two pieces of the same

J.;,e
Mild steel

strip

7 4;

/-""
3 Holes drille
ktt'die.

?Holes
'rill to suit
fixing err- 172*

engement

L* -±
secure brackets together
with 4,,' Whit.wing bolt

Drill
and tap
f4 Whit

gauge sheet metal 61in. long by sin. wide
and fold down the centre to form an angle
section. These are then riveted to the ends
about i/t6in. from the bottom flange to
enable this to go over the outside of the
casing body, as shown in Fig. 2a. This
should leave a gap at the top for the top
flange of the casing body to fit into. The
front slides for the colour frames are formed
by the flanges on the front of the ends and
the bottom flange on the body.

To assemble the casing the flange on the
bottom front of the body is placed on the
outside of the flange on the front of each
end. All other flanges on the ends go over
the outside of the body. The top flange
on the body should be 4in. from the front
flanges of the ends, and in line with the
back slides. This allows the colour frames
to be inserted from the top of the flood-
light. The ends are secured in position with
rivets or, if preferred, small nuts and bolts,
and the lampholder should now be fixed in
the tkin. diameter hole drilled in the back
of the casing.

Reflector
The reflector, made from a piece of 20 -

gauge aluminium, I tin. by 5iin., has a hole
2 -kin. diameter cut in the centre and two
5/32in. diameter holes drilled in each end.
It is then bent as shown in Fig 21D and bolted
to the casing with 4 BA by tin. long round -
headed screws. By using three nuts on each
screw an air gap is left between the reflector
and the casing (see Fig. 2c).

A device can be made to focus the beam
into a spot of light, the size and (to a lesser
extent) the intensity of which can be varied.
This focusing device is illustrated in
Fig. 3b. A piece of sheet metal is cut and
folded to fit into the colour frame slides of
the floodlight and a hole 4in. dia. is cut
out in the centre of this. Two metal tubes
are then prepared, one 4in. dia. and the
other slightly larger, to give a close fit over
the outside of the first. These should both
be approximately 6in. long, and can be

Section through
grooved seam

Plate cut and
bent to Pit into

co/our Frame slide

Fig. 3.-Universal supporting bracket and
focusing device for sporting.
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made from thin sheet steel, seamed by rivet-
ing or grooving. (A cross-section of a groove
seam is shown in Fig. 3c.) If the seam is
grooved the smaller tube should have the
groove on the inside and the other on the
outside. Alternatively, it may be possible to
obtain some round tins of suitable diameter,
removing the ends to form tubes. In either
case it is advisable, on one end of the larger
tube, to make a safe edge. When the tube
is made from sheet a double edge should be
folded and flattened before rolling. If a
tin is used one end can be knocked over
round a piece of thin wire forming a " wired
edge." Make a series of cuts about tin. apart
in one end of the smaller tube to a depth
of tin., push the tube through the hole in
the piece of sheet already prepared so that
the ends of the cuts are in line with the
back of the sheet, and slip the outer tube
on the opposite end until it rests against
the front of the plate. Now hammer over
the tin. flange protruding through the sheet,
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supporting the end of the outer tube on a
firm surface. A series of lugs will be
formed, some of which can be riveted to the
sheet, thereby securing the smaller tube.

Adjusting the Spotlight
The completed device can be slipped into

the colour frame slides of the floodlight,
together with a colour frame if desired. By
sliding the outer tube along the inner fixed
tube the resulting spot of light can be easily
adjusted. Naturally a really intense, con-
centrated spot of light will not be achieved
without the use of a lens, but the degree
of " spotting " achieved by this method will
be found extremely useful for many purposes.

A number of these floodlights can be made
and bolted together through the centre hole
in each end, the whole being mounted by
means of two of the brackets shown in
Fig. la, using kin. setscrews and wing nuts
to lock them at any angle. Each floodlight
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can also be set at individual angles of throw
if desired.

Universal Mounting
When using the extra focus device it will

be found desirable to be able to set the flood-
light at various angles, both vertically and
horizontally, and, therefore, a mounting
bracket is shown in Fig. 3a which enables
the floodlight to be swivelled round and also
moved up and down. Both types of bracket
can be screwed to either the floor, wall or
ceiling.

The large holes in the reflector and casing
can best be cut with a tank or bar cutter
such as is used for cutting holes in chassis
for radio and television. All the folds in
the sheet metal can be made with the folding
machine described in the April issue of
PRACTICAL MECHANICS. The brackets can
be bent in a bench vice. When wiring the
lampholder it is, of course, advisable to earth
the casing.

The Inventor and the Manufacturer
1.-Selling an Invention

THIS article and its successor concern
contracts made between an inventor
and a manufacturer. He either assigns

to the manufacturer his right to take out a
patent for his invention or he gives to the
manufacturer a licence to use his patented
invention in the making of goods for sale,
and the manufacturer agrees to pay him a
lump sum or a specified share of profits. The
articles will deal with the nature of the bar-
gain, with the points that call for close
consideration, with the precautions called for,
and with the wording of the clauses needed in
order that the inventor may have assurance
of obtaining the reward intended by English
law.

It is not in the least likely that the ordin-
ary British manufacturer will be other than
scrupulously fair, but not every inventive
genius is at the same time an astute bar-
gainer ; he is usually a little handicapped in
the conduct of negotiations. It behoves him,
therefore, to tread warily in the paths un-
familiar to him. For he must keep this in
mind: the bargain once struck, the contract
signed, he is bound by its terms. Quite
recently a High Court Judge put that point
in this way : " The mere fact that a simple-
ton in business has made an improvident or
even ruinous bargain with a person astute
and unscrupulous enough to take advantage
of his simplicity does not of itself entitle
the victim to relief. The Court will not
intervene unless the case can be brought
within some recognised exception to the
general rule, that a person who, in the eye
of the law, is capable of managing his own
affairs is bound by any disposition he chooses
to make, however damaging to himself it may
be."

Inventor's Part
English patent law is in effect the expo-

sition of a tacit bargain between the inventor
and the public. The inventor's part is to
publish his invention ; he makes available for
anyone who wants it a description, " suffi-
ciently detailed to enable a person skilled in
the art to operate the invention "; he even
provides drawings when these are desirable
to make the description clear. In exchange
the public will, without expressly undertaking
to do so, over a limited period, buy the goods
in which the invention is incorporated at a
price higher-at times a good deal higher-

than the cost of making them. For the in-
ventor has a monopoly enduring, so long as
he pays the fees t3 keep it alive, for at least
sixteen years. '

Lack of capital is the usual cause when
an inventor is baulked of the reward intended
for him. The patent itself costs more than in
most countries : the fees of a British patent,
kept alive for the full sixteen years, amount
to £132. And such an advertising campaign
as will create a big market in a short time
is far beyond the financial resources of most
inventors. Therein lies the reason, the well-
nigh compelling reason why an inventor needs
the co-operation of a manufacturer in order
to reap his due reward. The two enter into
a binding contract and both gain by its fulfil-
ment-nearly always, at any rate.

 Questions Concerning Agreements
Troublesome questions may, indeed, arise

through an agreement which is perfectly fair
to both parties coming into being. Here is
an instance of such questions. Doubtless you
will think that the answer given to this par-
ticular question was not wholly unacceptable

By W. J. WESTON

to the inventor. You may, in fact, look upon
him as a lucky fellow, and you will say that
most inventors would have lacked the
temerity or, maybe, the knowledge, to raise
the question. The case is Terrell v. Mabie
Todd and Co.. Ltd. (Q.B., 1952).

The plaintiff had granted to the company
a licence to make and sell fountain pens in-
corporating his invention. For this licence
he had £5,000 and a promise of royalties on
sales ; and, as to these sales, the company
undertook " to use their best endeavours to
prosecute the sale of as many fountain pens
incorporating the invention as reasonably
possible, and with all due diligence to place
the invention on the market and exploit it."
There was a similar licence for the making
and sale of ink -bottles called " Last -drop
Bottles." Difficulties and uncertainties pre-
vented the directors from doing much in the
exploiting of the inventions, and the plaintiff
asserted that they had not fulfilled their obli-
gations " to use due diligence and their best
endeavours to promote sales." The Court
agreed with him and awarded damages. He
was to receive £25,000 in respect of the pens
and £5,000 in respect of the ink -bottles.

The new Orient liner " Orsova," 29,000 tons, leaving Tilbury recently on her maiden voyage
to Australia. Unusual features of the liner are the absence of conventional masts and the

extension on top of the funnel designed to keep smoke well clear of the decks.
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In operation the rangefinder should be held as
shown. This enables the person using it to
make general observations with the right eye.

APRECISION pocket rangefinder for
use in conjunction with a camera can
be quite simply made. The range-

finder constructed here is of the double -image
type, that is, the range can be read from a
calibrated scale when the two images viewed
through the rangefinder coincide.

The principle of the rangefinder is quite
simple. In Fig. I consider RQ as the fixed
base of the rangefinder, PQ the distance
between a semi -transparent glass Q and the
object P. R is the adjustable mirror which
is inclined by means of a calibrated disc.

To start with, R and Q are parallel, and
are at 45 deg. to the base line RQ. The

light rays in this
position would be
parallel. If R is
rotated until the
point P comes into
view, then, when
nearing coincidence
point P will bedirectly seen
through Q, and an
image of P will be
seen via mirror R. If
the object is an
arrow head, as shown

Fig. r (Left).-The
Line of sight principle of the range-

finder.
Fig. 2 (Right).-The two images seen through

the rangefinder.

in Fig. 2, then in the model to be described
an illuminated circle is seen with the arrow
directly viewed slightly darker than the re-
flected image. When the two arrows coin 
tide, then we have the condition existing as
shown in Fig. I. From the formula PQ =
RQ tan R the distance of the object from Q
can be calculated. In the actual rangefinder

-4.- 41-0 -

-40-4P. 4
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RANGEFINDER
Constructional Details of a Handy Instrument to Facilitate
Positive Focusing By "TEST ENGINEER"

calculation is unnecessary, the distance read-
ing being taken from a calibrated disc
attached by a lever to the mirror R.

Case and Cover
The case is made of brass channelling of

-4in. x kin. external cross-section with a
i/r6in. thick wall which gives an internal
cross-section of xin. x 9/t6in. If any reader
has difficulty in obtaining channelling locally,
then it can be obtained from Stanton Bros.
(Metals) Ltd., whose advertisements appear
in these pages and from whom I obtained
mine. Bending 16 swg. sheet does not give
a satisfactory job due to the bending curve
of the material and it spoils the appearance
of the cover on the case.

The case, including the end plates, is

Locking nut to

8 BA. stop screw in case

8 BA

2 1/4'

was made from aluminium and tapped a BA
thread to suit the thread on the spindle 3C
and a suitable locking nut.

The Internal Mechanism
Fig. 4 shows a sectional view of the instru-

ment with the cover removed. The 12 BA
screw on the rocker arm (part 4F) gives
the preliminary alignment of the instrument
when final 'adjustment is made. A drop of
adhesive on the thread prevents future turn-
ing of the screw. The block of part 4F is
drilled to take 332in. dia. silver steel rod, about
which point the whole arm turns. The
mirror is attached to the 45 deg. face of
the block, care being taken to prevent dis-
tortion due to uneven fixing. The mirror
was a fragment of a 21in. diameter ex W.D.

8 B.A. screw holding

MONMOMMW

rapped
4 BA

Knurled edge

Idia

3M. long. To ensure maximum strength the
end plates were silver -soldered to the case
body. There must be sufficient overlap on
the end plates so that when the cover is
fitted it lies flush with the end plates. The
cover was then bent from brass sheet to fit
snugly over the case. The reason for brass
being used throughout was that it is pleasant
to work with and the finished job can be
plated if so desired either commercially, or
from information obtained in previous issues
of PRACTICAL MECHANICS. Dimensions
given need not be strictly adhered to, and
the finish can be as desired. The weight
of the instrument described in this article
is about 21 ozs.

From Fig. 3 the two main views of the
case and cover can be seen. Parts 3:E and
3B can, of course, be made without the
locating spigot. Part 3A, the calibrated disc,

4 3A

%4,

`/8516

4

Fig. 3.-Two main
views of the case
and cover and de-
tails of the cali-

brated disc.

mirror, .o4in. thick, and obtainable for a few
pence from surplus stores. The mirror is
ideal for our purpose as the reflecting sur-

An alternative view of the completed rangefinder.

face is on the mirror glass and is not viewed
through it like the normal household or
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Slot totake semi-
transparent glass

Notch to take dust cover glass

8 8.A.stop screw--
.

C) 4',6"

302.

Mirror

z/((,(/////

Cheese wire spring and retaining
screw. To get at the retaining screw
a hole is required th the near side of

the case

15 thous. /2 BA. screw

the type used in in-
struments, the spigot
on the spindle being
the same diameter as
the internal diameter
of the washer which

Case made certain that the
washer was absolutely
concentric with the
spindle. The interior
walls should be

Fig. 4 (Above).-A section-
al view of the instrument
with the cover removed.

(Right).-A three-quarter
view of the rangefinder with
the calibrated scale removed
to show the stop screw.

handbag mirror. With the silvering re-
moved, it was also used for the dust -cover
glasses. Extreme care must be taken while
cutting this glass. The cheese -wire spring
keeps the slight tension required on the
rocker arm and is adjusted by experiment.
A hole is required in the near side of the
case so that the spring -retaining screw can
be screwed into place on assembling.

Part 3C in Fig. 3 is the spindle for the
disc, and when a spring -locking washer is
silver -soldered by an end to the spindle it
gives a spiral for the 12 BA screw to move
on and it also gives a continuous movement
of the rotating mirror for a full revolution of
the disc. The washer was a copper one of

painted with a photo-
graphic " dead black "
paint in order to cut
down internal reflec-
tions to a minimum.

Hints
Sizes need not be

strictly adhered to.
For example, the in-
side diameter of 3E
should be as large as
possible, but not
greater than the breadth of the moving
mirror. This would not give a round disc

of light, but a disc with a segment missing.
The longer the base line RQ of Fig. I,

the more accurate in operation the finished
instrument will be.

The photographs show my mark II model
where the cover and end plates are made
of stainless steel. This material is extremely
hard, due to its high nickel content, and,
therefore, drilling and folding the cover is
not so easy as working with brass.

The spring -locking washer on the spindle,
Fig. 3, was preferred to a cut spindle as the
washer " gradient " could be pushed around
until the required " spiral " was obtained. It
is, of course, rigid enough for its intended
purpose.

Calibration

First you :rust decide what distances are
required on your rangefinder. I made use
of the same distances marked on the focus-
ing ring of my camera, ranging from 3ft. to
3oft., and then infinity. In the garden by
means of canes I then marked out the dis-
tances required from a fixed point and from
this point used the rangefinder. Calibration
was then quite easy. I focused on each cane
in turn, up to 3oft., and marked the focus-
ing disc accordingly. For the infinity setting
a drainpipe on a near -by house was used.

The focusing disc can either have the dis-
tances engraved on it or a paper scale can be
made. The best type of paper scale is
obtained by photographing an enlarged draw-
ing of the scale and then making a print
on glossy paper.

Items of Interest
Oil Refinery at Geelong

THE Governor - General of Australia
recently opened Shell's new refinery at

Geelong, 4o miles west of Melbourne,
Australia. With a capacity of about a million
tons a year, it is the largest oil refinery in the
Commonwealth of Australia, and will supple-
ment the company's existing refinery at Clyde,
near Sydney. Crude oil for Geelong is planned
to come from the Middle East and the Seria
oilfield of British Borneo, both virtually too
per cent. sterling sources of supply.

A catalytic cracking unit is to be added to
the refinery. Scheduled for completion about
the middle of next year it will have a capacity
of around 650,000 tons a year. Its construc-
tion will more than double the company's
investment in the refinery.

A half -mile long jetty capable of accommo-
dating tankers of up to 18,000 d.w. tons is being
built by the Geelong Harbour Trust. Con-
struction on this is proceeding from both the
seaward and the landward ends simultaneously.
At present the crude oil for the refinery has
to be pumped from Geelong.

The refinery is connected with Melbourne
by a 36 -mile long glass -fibre -wrapped products
pipeline. It is intended to pump both petrol
and diesel oil through this pipe, avoiding
intermixing by careful pressure control.

New Cannon for Jet Fighter
DETAILS of a new cannon, -capable of

inflicting " devastating " damage, which
will be the armament of the Swift, Britain's
swept -wing jet fighter, were recently disclosed
by Mr. Sandys, the Minister of Supply.

With this powerful cannon the Swift is
capable of bringing to bear against an enemy
eight times more high explosive than was
possible with earlier types of guns.

Recording Sound Magnetically
AMERICAN scientists have discovered

that a mixture of rubber and iron -oxide
formed into a band and mounted on a wheel
can play back messages clearly millions of
times.

It is not only much more efficient but also

more economical than the old devices using
tape or wire.

Britain's First Small Gas Turbine
THE first of Britain's small gas turbine

units to go into production is the Rover
IS/6o gas turbine engine. This unit is a direct
descendant of the Rover 25o b.h.p. unit which
powered jet one. The world's first gas tubine
car is manufactured by Rover Gas Turbines,
Ltd., Solihull, Birmingham.

Following the inception of the 250 h.p.
unit, the decision was taken to concentrate on
production of two small engines, both having
as many common parts as seemed practicable.
One of these was to be a 6o b.h.p. industrial
engine of the " single -shaft " type without
heat exchanger, whilst the other, a " two -
shaft " unit heat exchanger, was to be suitable
for propelling vehicles and boats. The single -
shaft industrial unit was the first to go into
production.

India May Make Rolls Jet Engines
ACCORDING to usually reliable sources

in New Delhi, negotiations for the
establishment of a Rolls-Royce factory to
make jet aircraft engines are believed to have
reach an advanced stage.

---
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THE finishing and decorating of a model
by painting should add such an
important and prominent feature to

it that unless the work is done with accuracy
and skill of the highest class, the whole
appearance of it will be marred and may
even be spoiled. The fact is that painting
is so entirely different an art from the mak-
ing of a model, that very frequently the
skilled craftsman, who has turned out a fine
piece of mechanical work, falls short of per-
fection in the painting of it; so much so
that it would have been better to have left
the model unpainted. Often there are
three chief faults that are evident; these are:
roughness of the paint, incorrectness of
colour, assuming that the model represents
a definite prototype, and crudity and inaccu-
racy in the lining out, if the prototype was
lined.

There are dozens of different types of
models, but as regards painting, they can
be grouped under a very few broad heads,
and I think that for the amount of skill
called for in executing it, added to the time
and complication involved, the steam rail-
way locomotive heads the list with the rail-
way coach a close second. With the coach
I would include diesel and gas turbine
vehicles. On the principle of dealing with
the most difficult thing first I will commence
by describing the painting of a model loco-
motive which, since it is assumed to be
picked out and fine lined, may be of either
pre -grouping period, i.e., before 1923, or
post -nationalisation. In between January,
5923 and 1948 engines were so neglected
that often even new engines were turned
out with but one coat of roughly finished
paint.

Painting Model Locomotives
If the engine is still assembled and has

been tested, the first thing to do is to take
it all to pieces, or so much as may be
necessary. If the model represents an old
engine of date before grouping, the wheels
will have to come out because, prior to 1923,
nearly all engines with the exception of the
Great Western, the L. and N. W. Rly., and
some (not all) of the Midland had wheels
the same colour as the rest of the engine.
The G.W.R. were black after 1905. North
Western were always black from 1871 on-
wards, and during Mr. Deeley's regime,
1903 to 1909, on the Midland the wheels
were likewise black. In any engines of
these three companies subsequent to the
dates given, the wheels can be left in place
and painted along with the frames. On
models of other companies' engines they
must be taken out, and in all cases, if the
wheels are other than black they must be
removed for painting, especially if they
are picked out and fine lined.

By the way, " picking out " and " fine
lining " are the correct terms, taken from
official painting specifications; the first refers
to the broader bands, nearly always black,
on the edges of plates or removed from the
edges to form a panel, and the second to

Details of Pigments Used and How to Apply Them
By E. W. TWINING

the thinner lines on boiler bands, and every-
where edging the before -mentioned black
bands. When it is stated that an engine or
other vehicle is " picked out " in black,
" fine -lined white," one can form a mental
picture of the arrangement and effect of
these colours.

If the model or its tender has any
soldered work about it all parts to be
painted had better be washed down with
turpentine to remove Baker's soldering fluid
or Fluxite, also any oil or grease. Now
the paint that I propose for applying to the
model is artists' tube colours. Note that it
is artists' quality and not students' or
decorators'.

Nearly all of the colours,
to imitate the exact shade of
the prototype, will have to be
mixed and here I might call
the reader's attention to the
chart of actual shades of
colours for painting the loco-
motives, coaches and rolling
stock of all the old companies,
prior to nationalisation, con-
tained in Ernest F. Carter's
book: "Britain's Railway
Liveries," published by Burke,
London.

I am afraid that space limits
will prevent me from giving
the names and quantities of
the pigments which go to make
up the colours of the engines
of the many old pre -grouping
companies, though there are
a few which ought to be
mentioned : otherwise the reader would
not know what tubes he , would have
to purchase ; for instance, the Midland
crimson. This beautiful colour can be
made with a mixture of Indian red, r part,
and Alizarin crimson, 2 parts, with a
further thin coat of crimson alone. The
London, Brighton and South Coast yellow,
Stroudley's colour: yellow ochre and Roman
ochre, equal parts, with a thin coat of the
Roman ochre alone. The olive green
borders: yellow ochre and Prussian blue.
Great Eastern blue: Prussian blue with a
little white and with ultramarine blue laid
over when the other is dry. North British
Railway brown borders of all panels, etc.,
raw umber. Panels and boiler, cab sides,
splashers and wheels, raw umber lightened
with yellow ochre.

All green engines will be painted with
mixtures, in varying quantities according to
prototype, of chrome yellow, mostly pale
chrome yellow and Prussian blue. The
Great Western green is pale chrome with a
large proportion of Prussian blue. The
British Railways colour is middle chrome
yellow with Prussian blue.

The Southern Railway, sage or olive
green (it varied a lot in tint) can be got
with Prussian blue, yellow ochre, with
Roman ochre added.

Most of the engines had red or red -
brown frames and were chiefly either pure
Indian red or that colour with burnt umber

or raw umber added, according to the rail-
way company. The L.B. and S.C. frames
were, when the upper works and wheels
were yellow, the same deep crimson colour,
or thereabouts the same, as the Midland
red.

The Caledonian blue was Prussian blue;
in D. Drummond's time it was dark, but
was much lighter under Mr. Macintosh,
being lightened with white. The Somerset
and Dorset Joint Railway locomotives and
carriages were blue, though not quite so
bright as the Caledonian or the Great
Eastern. Prussian blue with white and a
very little black added will give the colour.

From the foregoing list of tubes it will be

Badger hall-
so,'tener

Fig. 1. Brushes for model painting.

seen that very few locomotive colours call
for the mixture of more than two tubes and
in one case, at least, the Somerset and
Dorset, the third pigment in the mixture,
the black, will be used in the picking out.

There seems to be a prevalent idea that
many of the old locomotive colours were
complicated in their make-up. For instance,
I have seen it stated that the L. B. and
S. C. yellow was made up of about six
or seven pigments of which a green was
one, orange chrome another, and burnt
sienna another. This is all nonsense, if
such brilliant colours as orange with burnt,
sienna were cut out the green would not be
wanted. I have tested the thing out by
making the mixture named and found that it
means going a roundabout way to achieve a
simple result which result can be got by
two simple pigments only and those the two
I have named. So it is with the greens; all
the railway companies who painted their
engines green got their great variety by mix-
ing different shades and different proportions
of chrome yellow with Prussian blue. There
are two blues possible, ultramarine and
Prussian blue, and three yellows : pale,
middle and deep chrome. With these a
whole range of greens may be got by varying
the colour and the quantity. In the case of
olive green Prussian blue can be added to a
little middle chrome yellow and much Roman
ochre or raw sienna and this yields a beauti-
ful olive.
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Having got the colour back on to the
palette, add to it a mixture, in equal parts,
of turpentine and Japan gold size. Mix
thoroughly with the palette knife and let the
consistency be about equal to that of run-
ning cream. This means that the colour can
no longer be kept on a flat surface, but must
be transferred to a small pot, one with a
screw -on cap for preference.

Now, selecting the part of the engine most
convenient to start the painting, begin to
lay the paint with a very soft -haired, flat
brush in a nickel ferrule, such as No. 6, of
which two views are drawn in Fig. s. In
this drawing are illustrated all of the brushes
which will be found most useful for all kinds
of model painting. The first, No. so, will be
used only on large model locomotives of
about sc*n. gauge though it may be suitable
on Tin. gauge; for smaller scale engines the
No. 6 will be best.

First Coat
To apply a first coat of paint and then a

second over all the parts may seem a long
job, but I advocate even a third coat for the
reason that in order to get a perfectly
smooth and uniform appearance, with no
brush marks, the coats should all be thin.
To paint the wheels go over them with two
coats of the main colour: then mount them
between centres in the lathe and spin them
to paint on the black tyre and any lines or
black axle ends. Any white or yellow lines
are also added with brush No. o whilst
the wheel is revolved slowly.

The boiler lagging bands will have been

Preparing the Colour
Having purchased the tubes of colour

required and supposing it is a green engine
we are going to paint, squeeze some of each
pigment out of its tube on to a piece of
glass or on a palette and mix them
thoroughly with a palette knife. Add more
yellow or more blue as required until the
exact shade is reached. Having got the
colour right spread it, as thinly as possible,
on a sheet of art paper and allow it to
remain for ten minutes or a quarter of an
hour, then scrape it up and replace it upon
the palette. It will be found that now it is
very much stiffer than when it was spread
on the paper. The object of the spreading is
to extract some of the oil from it and this
the art paper does by reason of its clay
surface. Newspaper would extract the oil
as well, but in scraping up the colour the
paper fibres would come too, which would
spoil the paint; no fibres come off the art
paper. The pages of high-class magazines
are quite suitable for the purpose. The
surface is very glossy and absorbent of oil
and I know of nothing else so suitable.

Fig. 2.-Drawing curved lines
by means of a compass.

taken off the boiler and painted black, if the
model is an early engine of pre -grouping
period, 1922, and, by the way, white and
black paints should all have the oil extracted
on art paper; to add the white lines (or other
colour according to prototype being dealt
with) on their edges, the bands must be
straightened and fastened down flat on a
board and, using a straightedge as a guide,
rule the lines with a draughtsman's ruling
pen, with white paint in the pen. Make a
trial line first on a similarly painted surface,
to be sure that the colour is of exactly the
right consistency, for if it is the least bit too
stiff it will not flow or if too thin it will flow
out and make a pool on the work. Filling
the pen too full with colour is another reason
for getting flooding.

Next we will take the panelling of the
splashers. A compass is best for this. Set
the instrument so that the needle leg is
longer than the pen leg. Lay the engine
on its side, unless it is possible to remove
the splashers. Fill the compass nibs with
black and, using the outside of the splasher
as a guide, draw the line, carefully keeping
the compass radial to the splasher as it is
moved around the curve, as sketched in
Fig. 2. You will thus get a uniform width
to the black, though if the black is a wide
band two lines will have to be drawn and
filled in between them. With the white
line, or lines, you will get them parallel with
the splasher edge all around.

The cab and the tender panels can be
done in the same way if the scale of the
engine is anything up to one inch to one
foot, but probably the tender will not provide
all the guiding edges that are required, there-
fore marking out will be necessary and a
striper brush used for the broad black bands
with fine lines of white drawn, when the
black is dry, with the draughtsman's pen used
against a straightedge. For marking out,
dust the surface with powdered chalk
applied by a pounce, i.e. a bag of muslin, two
thicknesses, tied around the neck after filling.
Dab this all over and then draw lines through
it with a bluntly pointed stick of soft wood.
Then follow the drawn lines with the pen,
first the black and then the white, allowing
plenty of time in between for drying. On
large models proceed in the same way, but
using the striper brush for the broad black
lines instead of the pen, as in Fig. 3.

The question of how the white lines, or
others, shall be drawn depends upon their
thickness. Thin lines, up to about one -
sixteenth inch, can be done with the pen and
straight -edge, but thicker ones can be either
drawn with the pen, making two lines and
filling in between them with the brush, or
they can be done straight away with the
striper. Everything depends upon the scale
of the model, for instance ; a tin. scale

engine would call for the exclusive usz of the
pen for both thick black and fine white or
coloured lines, whereas a 15in. gauge engine
would not be taken to pieces nor turned on
its side and all lining would be done with a
striper. Here the broad lines would be at
least sin. or tin. wide, and the thin lines
from 1/16 to 3/32in. wide.

For the smoke box and chimney, and any
other parts that get hot, the black had better
be left on the art paper until nearly all the
oil has been extracted, then scraped up with
the palette knife and thinned with Japan
gold size and turpentine, but here the propor-
tions may be two parts of gold size to one
of turps. Thus, as there will be less oil in
the paint there will be less possibility of its
blistering with the heat.

Lettering and Numbering
The fine brushes: o and 1, in Fig. s (they

are really water colour brushes) are wanted
for the lettering, numbering and painting
the company's coat of arms. Lettering and
numbering will be done in the main with
gold leaf ; obtain transfer gold leaf, it is
easier to handle and apply. Paint the letters
in first with any suitable yellow, such as
chrome yellow or yellow ochre and white.
Use it as it comes from the tube, but mix
it and thin it with varnish and turpentine.
Give it plenty of time to become tacky, or
nearly dry, and then, but not before, press
down on it the gold leaf. Dust off the
superfluous leaf with a dry soft brush, such
as No. 5 in Fig. s, and the job of painting,
except for the blocking of the letters with
suitable colour, is finished and the engine
can be reassembled.

Varnishing is important. Most people
prefer to see a brilliant finish, but unfortu-
nately such a glossy surface can only be
obtained by a heavy varnish which means
rounding off corners and filling in all angles
with fillets where everything ought to be
sharp and clean. Here again the size of the
model must decide. A half -inch scale model
can have only one coat of picture copal
varnish, a tin. scale 2 coats of the same,
whilst larger models can stand heavier com-
mercial varnishes such as pale oak or copal.
The brush used for applying the varnish
must be much stiffer than any of those illus-
trated in Fig. s. Get a fairly long-haired
hog hair of about No. 5 or 6 size, the kind
that would be used for picture painting in
oils.
Ships

Now a few words about the painting of
ship models. The majority of models made
are in wood, especially those in glass cases,
and it is these which call for a high class
finish. Like the locomotive the model ship
will have to be taken down; that is to say, it

A well painted and lined model showman's engine.
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will have all its deck fittings and other parts
removed for painting, and all of these which
are made of wood, such as hatches and sky-
lights, will bl .sized and varnished natural
colour. Ven7ilators, funnels and other parts
in metal will be treated as such, that is, in
the same way as the locomotive, the funnel,
providing it is circular, being put in the lathe
and slowly revolved for painting. I think
that the best paints for these items are the
cellulose varieties, such, for instance, -as the
semi -gloss Robbioloid, and other makes of
such paints.

The hull needs to be carefully treated ; in
most cases it is found necessary to paint it
with successive coats of lead colour priming,
and even with a filler in local hollows, well
rubbed down with glass paper No. r and
No. o. The first priming coat should be a

Fig. 3.-Using a striper
brush for lining out work.

little thinner and'flatter than the succeeding
coats ; the effect of being thinner will he
to enable it to more deeply enter the grain
of the wood. When fully primed give the
hull two coats of black or whatever the
colours are, the last one having the water
line carefully drawn, in a dusted chalk line
or, in the case of some light undercoats, it
can be drawn in strong black pencil. What-
ever it may be the upper edge for the water
line will be painted in with a long-haired
striper. The paint used will probably he
of a colour imitating that of red lead which
can be made with orange or pale vermilion
to which is added a little Light Red or
Venetian Red. There may be other lines
on the hull as well, but above the L.W.L.
the colour is usually black. For varnish-
ing a good quality pale oak varnish may be
used.

There is another way in which a ship's hull
can be finished and this is especially suit-
able for the treatment of models of sailing
ships. It involves the use of a spirit stain
with shellac. A small quantity of spirit
black is added to a weak shellac solution
(brown shellac flakes in methylated spirit).
This is painted on the wood in thin coats,
two such coats being usually sufficient. Then
the copper sheathing is painted on, either
with pale green paint or copper bronze
powder made into a paint with clear cellulose
lacquer. Finally, the whole hull is french
polished, using the white polish, not the
amber -brown variety.

Whichever way the hull is treated, I think
it should be done before the ship is rigged,
and before the chain plates have any stays
and dead eyes put on them ; in fact, before
anything is added which would offer obstruc-
tion to the polishing rubber.

Railway Coaches
Railway coaches will, if they are built of

wood, be treated in much the same way as

ships, i.e., they should have at least one
coat of lead colour priming, all over first,
this being rubbed down with No. o glass-
paper. They may then be dealt with, as
was the locomotive, by laying on two or
three successive coats of the final colours,
very thinly. It may be necessary, or advis-
able, to evenly distribute the colour by very
lightly brushing over the surface, as soon as
it is completely covered, with a badger hair
softener. This brush, shown in Fig. r, used
dry, is held vertical to the surface and only
the tips of the hairs allowed to touch the
paint. It is an expensive brush and only on
models measuring 24ins. long and upwards
may it be necessary. Much depends upon
the consistency of the paint and the nature
of it. Dark transparent pigment would not
need it, unless it had to be used for stippling

the colour, but heavy colours con-
taining much white, such as cream
upper panels of carriages, and light
green on locomotives, probably would,
and that is why I advocate 'laying a
nutnber of thin coats of these colours
so as to get a perfectly uniform
depth of paint and so possibly dis-
pense with the use of the badger -hair
softener.

Lining and lettering of railway
coach models should be done as des-

cribed for the locomotives,
using a draughtsman's pen
and straightedge. Radii at
the corners of panels can be
put in with the fine brush,
No. o or No. r according to
size.

There are certain kinds
of models of which cranes,
bulldozers, bridges, etc.,

may be cited as examples, all of which are
required to Have only one colour put on
them, all over, which colour may be red
oxide, lead colour or black. Now although
it is a one -colour job it requires to be done
with care because the model will have
nothing else to depend upon to make it
attractive but good workmanship. Where
there is lattice girder work it is so easy for
a paint -laden brush to be dragged over the
overlapping of plates and strapwork and the

paint, but often a commercially made paint
could be used; such as one of the many
shades of flat Ripolin which I have found
excellent for this kind of work. There is no
need to use tube colours unless you -have to
match exactly several colours adopted for the
prototype and which may be unobtainable in
fine grade commercial flat paints.

Architectural Models
The paint which I recommend for decor-

ating all of these, whether they are to a
large scale as would be an elaborate single
building, or tiny houses and buildings in a
garden city, to a scale of 3o or 4o feet to
an inch, is Ripolin.

There are about fifteen colours made as
standard tints which can be used without
any mixing. for reproducing the colours of
building materials or the paintwork on doors,
windows, etc. Only three materials call for
mixtures: blue brick, grey slate and green
slate, and all three are very readily
obtained with black and white, black and a
concrete colour and black, white and a little
green, respectively.

Three warm greys are available for con-
crete and stone, there is a bath stone colour,
three reds for different kinds of brick and
tile, a red suitable for structural steelwork,
crimson, browns and three greens suitable for
doors, gates, windows and rainwater down
pipes of houses and, lastly, black and white.

Ripolin paints require to be thoroughly
well stirred up in their tins, only a little
taken out for use, into a small tin cup or a
tin lid, and the main stock tin sealed and
turned upside down. Then when you want
more, give the tin a thorough shaking, turn
it right way up, open and take as much as
you need and seal again. Always keep the
tins with lids downwards. The quantity

spots of turpentine added to it and still
further turps as the colour is exposed to the
air. For painting small buildings never put
out for immediate use more than about a
tablespoonful of paint at a time.

The brushes to be used are the round
sables Nos. 5, a, o and No. 4. Take the
whole of the buildings and paint the walls

This model steam launch is a good example of how careful painting and lining adds to the smart
appearance of a model.

paint runs down out of sight until the other
side comes to be painted when the excess
paint, which has run down, will possibly he
found to be dry. The way in which to
avoid this sort of thing is to give two thin
coats. Large models of structural work can
often be spray painted, and this is a very
good method. It is not economical as regards

first, dark red brick, light red brick, stucco,
roughcast or whatever it may be, then deal
with chimneys and roofs, slates or tiles, and
lastly paint window frames, doors and rain-
water pipes. Before the buildings are stuck
down the surface of the base, the roads and
footpaths, must be painted, a dark grey for
the one and a light concrete for the other.
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Simplifying a Difficult Job
THE successful re -winding of an arma-

ture depends on an even distribution
of the turns.

The amount of wire in each slot should
be exactly the same, so that an even current
is produced and a perfectly even mechanical
balance is obtained. The armature dealt
with in this article has 12 slots and 12
segments, as shown in Fig. 1. First, make
a wooden stand from three pieces of wood
(Fig. 2) on which to mount the armature.
See that it revolves freely.

The inside dimensions of the stand can
be obtained by measuring the distance
between A and B on the armature (see
Fig. t) ; the distance between C and D is
the back end of the winding. Count the
slots and segments, and note where the top
coil starts and finishes, which will give the
coil span. The span of the armature
described is t and 6-that is, it starts in
No. r slot and finishes in No. 6.

Dismantling the Old Windings
Remove the top coils at the back of the

C

!

I

/2 s /o ts

Ill

N

By " HANDYMAN "

cient where the voltage is not more than
5o volts. The papers for the slots should
be cut so that they overlap about t/t6in. at
the ends of the armature, leaving about
to spare at the top of the slot. To com-
mence re -winding make a knot in the wire,
allowing about tin. for connections to the
commutator. This is placed in slot No. 2,
with the knot at the back end of the slot,
as shown in Fig. 3. Thread the wire into
slot No. t and wind in a clock -wise direction
to slot No. 6.

Keep a gentle strain on the wire as you
are winding, and when 25 turns are wound
on, twist the starting and finishing ends to-
gether and cut. Push the twisted ends into
slot No. 2 so that they are out of the way,
place papers in slots Nos. 12 and 5 and
wind another 25 turns.

The winding sequence will then be : 1-6 ;
12-5 ; 11-4 ; to -3 ; 9-2 ; 8-1 ; 7-12 ;
6-1r ; 5 -to ; 4-9 ; 3-8 ; and finally 2-7.
Carefully pack the wires and insulating
papers into the slots with a flat piece of
fibre sheet, and slide a small piece of thin

B

/2 segments I

*so%
NWItio - 0

Fig. 1.-Showing the type- of armature described
in the text. It has twelve slots and twelve segments.

armature and count the number of wires in
the coil. Dismantle the old wire and insula-
tion and remove the stray wires attached to
the commutator. Run a three -cornered file
along the mica which separates the copper bars
on the commutator, and then cut a small nick
on the riser of each commutator bar in
readiness to receive the new wires when the
armature is wound. Test the commutator
with a lamp in series, both for short circuits
and also leakage to the spindle.

The Winding Process
Insulate the spindle between the commuta-

tor and laminations and also the spindle
at the back of the armature (sin. more
than the back of the winding), as shown in
Fig. t, C and D. Empire cloth should be
used for the insulation, but paper is suffi-

Fig. 4.-How to test each coil separately.

/2

found. The field coils and brush boxes on
most small motors are generally fixed.

In the case of the motor, which generally
is being re -wound, the brush boxes are at
right angles to the field coils (see Fig. 5).
Therefore, find two of the coils on the arma-
ture which are not cutting lines of force and
place the ends of these coils on to the

/ 2 3

wP91111111111110110011

1.0 00 /1//l

5 4

Fig. 3.-Start of the re -winding process.

Fig. 2.-Details of the wooden stand on which
the armature is mounted for re -winding.

fibre sheet into each slot, so as to prevent
the coils from throwing out when revolving.

These coils will now have to be tested
to make sure that there are no short circuits
between them.

Lift the 12 twisted ends and bare them
for about lin. Arrange these ends so that
they are clear of the armature, join them
together with very fine fuse wire (see Fig. 4)
and test each coil by cutting the fuse wire
and placing a lamp in series.

Short Circuits
Assuming that the first coil is corrected,

cut the second and test, and so on all round
the armature.

Should your lamp light whilst making
this test, then the coil which is being tested
is making electrical contact with another
coil. This will have to be located before
the work can proceed.

The commutation point must now be

commutator bars, which are under the
brushes as shown in Fig. 6. In this case,
coils 1-6 and 7-12 are not cutting lines of
force and therefore the ends of these coils
are brought under the brushes.

Finishing the Re -winding
Take the knotted end of coil 1-6 and bend

it back out of the way ; then twist the
finishing end of coil 1-6 to the knotted end
of coil 2-7. Clean the ends and place them
on to segment No. t and the finishing end
of coil 2-7 to the starting end of coil 3-8.
They are then placed on to segment No. 2
and so on until the commutator is filled.

Carefully solder up and turn the commu-
tator on a lathe. It is then dipped in baking
varnish or shellac, and baked in an oven
until the varnish is hard. Clean the surplus
varnish from the armature and test. The
armature should now revolve.

Figs. 5 and 6.-The diagrammatic arrangement
of the brush boxes and field coils.
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Packaged Electricity
A New Method of Electrical Power Generation

ANEW and revolutionary method of
power generation recently demon-
strated in New York by the Radio

Corporation of America promises to render
normal methods of electrical power genera-
tion and transmission obsolete. This method

Fuel
Fuel
burnt

to
liberate
steam

Heat energy
converted to*
mechanical
energy in

turbine

By " PHYSICIST "

magnetic field the potential across the ends
of the coil will vary continuously and
the current in the circuits across the ends

Mechanical
energy

converted
into electrical

energy in
generator

Transmission
lines from

power station
to user

Heat lost Energy lost in Power lost in
up chimney heat content of transmission

etc., exhaust steam lines as heat
and also as friction due to resistance

of conductors

Fig. r. Block diagram of conversion of energy from fuel into power supplied to the user. The
losses are such that only about 3o per cent. of the energy from the fuel is converted into electricity.

Uer

makes use of the radiations from radio-
active materials, which are converted directly
into electricity.

In normal methods of power generation
the fuel from which the energy comes is
first made to yield this up as heat, which
is converted into mechanical energy in the
turbine and this in turn is converted into
electricity in the dynamo. It is only to be
expected that this repeated conversion of
energy from one form to another is very
wasteful and the overall efficiency of
the process is low, a considerable amount of
energy being dissipated in every phase of
the conversion process, e.g., as heat lost in
the hot gases which escape up the boiler
chimney, as heat remaining in the steam after
passing through the turbine and also, as
energy used up in overcoming friction
(Fig. t).

There are further losses in the trans-
mission of the electrical power from the
generating station to the user. Because of
the multi -step nature of the process, it is

not feasible for each user to generate his
own power, and cable transmission systems
are both costly and difficult to lay down and
maintain, especially over large distances.

Attempts to store electricity in accumu-
lators or to obtain it directly from primary
cells or batteries have never really proved
commercially satisfactory. Primary cells are
expensive and accumulators are too cumber-
some to be easily transported between the
user and the recharging station, hence they
are used only where power is absolutely essen-
tial and there is no other means of obtaining
it, for example, in submarines, for propulsion
when submerged.

Power Generation
An electric current may be regarded as

nothing more than a stream of electrons
which move through conductors from a region
of low to a region of high potential. Thus,
in an electrical generator, a difference of
potential is developed across the ends of a
coil of wire which is rotating in a magnetic
field and, consequently, a stream of electrons
will flow through any closed system of con-
ductors which are joined across its ends.
Of course, as the coil is rotated in the

Energy lost as
friction and as
heat in cods in

generator

of the coil will also vary, both in strength

Low
potential

High
potential

0
0--a-

(a) Negatively charged a
conductor from a region of low potential

to a region of high potential

Magnet

High
potential

Coil of wire

Magnet

Low potential
(b) Coil rotating in magnetic field develops a

potential difference across its ends. Electrons
therefore flow from the coil into the e<rternal

conducting circuits

One complete
rotation

of the coil

( c) Because cal rotates continuously potential
difference across its ends vanes continuously

as shown

Fig. 2.-Diagrams illustrating the flow of
electrons along a conductor, and how they set

up potential differences across its ends.

and direction, and is therefore known as
alternating current or A.C. (Fig. 2).

It the direction of motion of the current
remained unchanged (i.e., D.C.) we could
look upon the electrons as moving from the
coil through the external circuits and back
again into the coil, and continuing to do so
so long as the current flowed. Their actual
speed along the conductors is quite low.
Therefore, for alternating current of normal
frequency, i.e., so cycles per second, each
electron only moves to and fro wer a portion
of the circuit.

Power from Batteries
Batteries and accumulators rely upon

chemical reactions to provide electrical,
energy. The effect was known long before
electromagnetic induction was discovered and
the practical use of electricity became a pos-
sibility. Without exception, they consist of
two plates, usually of different materials
immersed in a solution of a salt which is
called the electrolyte, but to facilitate trans-
port and handling this is often prepared as
a paste cr gel. The quantity of energy
which is evolved in chemical reactions is
usually small, and in most batteries some
of this appears as heat, so that little power
is obtained from large quantities of, some-
times, expensive materials.

There is no simple explanation of the
manner in which electricity is generated in
a battery, but the effect can be broadly
explained as follows. Whenever chemical
reaction occurs the atoms of the reacting
materials recombine together in different
forms. Thus, when hydrochloric acid reacts
with zinc, viz.,

2HC1 Zn = ZnCI,
Direction in which electrons move in external circuit

External circuit

Solution of Ammonium Chloride

Fig. 3.-Diagrammatic representation of anode
of action of a dry battery. (Carbon -ammonium -
chloride -zinc.)

(I) In solution. Ammonium chloride splits up
into ions, viz. + and -, i.e.,

NH,cl
ammonium

chloride
ammonium

ion
chlorine

ion
(2) Chlorine ion which is negatively charged

migrates towards zinc plate, there it combines
with the zinc forming electrically neutral zinc
sulphate and gives up an electron, which travels
round the external circuit to the carbon rod.
The positively charged ammonium ions are thus
attracted to the carbon rod and receive an
electron, thus becoming electrically neutral.
They then decompose to give ammonia (NH,)
and hydrogen (H,) which are liberated as gases.
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which equation indicates that the chlorine
atoms from the hydrochloric acid break away
from the hydrogen atoms, forming zinc
chloride and liberating hydrogen gas. But,
although the above equation is correct in a
chemical sense, it is quantitatively inaccurate,
for it does not indicate that energy is
usually absorbed or liberated when atoms
recombine together. This energy can be
given out as heat, light or sound and
in certain cases as electricity. Obviously,
the chemical constituents of batteries are
those which undergo reactions in which the
energy liberated as electricity is a maximum.

The components of the battery are such
that a chemical reaction occurs between one
of its plates and the electrolyte. The elec-
trolyte is made by dissolving a salt in water
and as the salt dissolves its molecules split

a
C

O

Fig. 4.-Construction of a typical dry battery.

A.-Carbon rod. H-ve terminal of cell ;
B.-Depolarising paste. Usually a mixture
of manganese dioxide, graphite and ammonium
chloride; C.-Gel-like paste of ammonium
chloride and starch. D.-Zinc case. -ve
terminal of cell. E.-Insulating layer to prevent
short circuit between depolarising paste and zinc
case. F.-Layer of sawdust. G.-Bituminous
seal. H.-Terminal. I.-Vent to allow gases

from +ye pole to escape.

up into two parts known as ions, each of
which carries an equal and opposite charge
of electricity.

One type of these charged ions is capable
of combining with an atom of the material
of one of the plates and consequently, when
that plate is placed in the electrolyte, such
ions will move towards that plate and there
react with atoms, forming an electrically
neutral salt. The net result of this reaction
is that the plate gradually acquires an elec-
tric charge equal to the charges given to
itby the combining ions, and as this charge
grows, the plate will ultimately repel further
ions and the chemical reaction will cease.
If, however, a conducting circuit be con-
nected from this plate to the other plate of
the battery, the charge will travel from the
first plate round the external circuit and on
to the other plate. This plate will then
attract ions of the opposite charge and
neutralise their charges, giving neutral atoms,
which then combine together to form mole-
cules.

Clearly, the process will continue only so
long as there are both unreacted ions in the
electrolyte and uncombined atoms of the
plate material and theoretically the reaction
will be arrested when there is no conducting
circuit across the battery. In practice the
latter condition is never quite realised, and the
reaction slowly continues, thus running down
the battery even when not in use.

The above description is somewhat over
simplified and other effects, such as polarisa-

312 pages

NEWNES PRACTICAL MECHANICS

tion, tend prematurely to terminate the
current flow, and a typical dry cell is not
so simply constructed as this description
would imply. The most widely used com-
bination of materials in dry batteries is the
zinc -ammonium chloride -carbon cell. The
construction of a typical cell of this sort is
shown in Fig. 4.

It will be appreciated that the underlying
mechanism of the production of electricity
from batteries is precisely the same, as that
in the electric alternator, viz., a stream of
electrons flowing round an external circuit,
but in this case the energy is derived from
chemical reactions.which occur in the bat-
tery instead of from the fuel.

Accumulators of the lead -lead oxide or
the nickel -iron type function in much the
same way as the primary cell or dry battery,
except that their components are selected,
and they are constructed in such a manner
that the changes produced on the plates dur-
mg discharge can be reversed by passing a
current through the cell. Thus the cell can
be used repeatedly.

Direct Generation of Power from Atomic
Energy

We have seen that electricity in motion
can be regarded as a movement of electrons
in conducting materials, and that these elec-
trons move very slowly indeed. Therefore,
a self-contained source of electric power
would be one in which electrons are gene-
rated and induced to move slowly in a
conductor.

Theoretically, the higher the velocity of
the electrons the greater is the energy asso-
ciated with them, and hence the more effi-
cient producers of electricity they would be,
provided that all this energy could be
extracted as electricity.

Usually, the generation of high energy
electrons is a process which requires con-
siderable equipment and a large input of
power ; in fact, the power imput is gener-
ally many times the energy content of the
electrons which are liberated. There is, how-
ever, one naturally occurring phenomenon,
namely, radio -activity, in which electrons of
high energy are spontaneously thrown out of
disintegrating atoms. But here also, success-
ful exploitation of this energy did not seem
feasible, for naturally occurring radio -active
materials are rare and expensive Further-
more, when these were investigated it was
not possible to extract the energy of the
electrons wholly as electricity, a large pro-
portion of it appearing as heat, X-rays. light,
etc.

With the advent of atomic piles and the
growing surplus of man-made radio -active
materials, representing a considerable frac-
tion of the energy that has been wrested from
fissionable materials, attention has been once
more turned to the problem, and the recent
demonstration in New York marks one of the
first successful attempts to utilise this energy.
During the demonstration, it was indicated
that usable electric power was thus obtained
a hundred times more efficiently than by any
previously reported radio -active power
generator.

For the demonstration the chairman of the
R.C.A. used a small battery about half an
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inch long which comprised a radio -active
metal and a semi -conducting material. The
battery was joined to a telephone receiver
and a telegraph key, and the message
" Atoms for Peace " was tapped out. It
was pointed out that the experiments had
only just begun, and some degree of success
was already apparent.

ve terminal of bette

Semi-
conductor
surrounding

P -ray
source

-ve terminal of battery

Fig. 5.-Schematic representation of a strontium
90 silicon battery.

1 /3- ray
.4. .1 electron

Strontium
90

Low velocity
electron.

As many as
200,000

being liberated
by one pray

Strontium go
Presumably the success of the experi-

ments is due to the ability of the semi -con-
ducting material-in this case silicon-to
capture the high velocity electrons (d -rays)
given out by the radio -active metal, Stron-
tium.9o. These high energy electrons collide
repeatedly with atoms of the semi -conduct-
ing material and release low velocity elec-
trons at each collision. As many as zoo,000
low velocity electrons can be released by
one high velocity electron, and this suggests
that some special molecular structure of the
semi -conductor has been discovered in which
this effect is most pronounced. No details
of its actual composition are to hand, nor
has it been disclosed how the low velocity
electrons are made to move through the
semi -conductor and around the external con-
ducting circuit (Fig. 5).

Strontium 90 has been selected because
it is a pure i3 -ray emitter and there are no
harmful gamma radiations to be screened
from the user. It can be made quite easily
in the atomic pile, using what would other-
wise be waste energy and because its half-life
period is 25 years, a battery made with it
would be only half run down in that time
and could be revivified merely by replacing
the radio -active component, which would then
be returned to the atomic pile for reactiva-
tion. Because the rate at which the electrons
are emitted by the radio -active material re-
mains absolutely unchanged, the battery can
never be damaged by short-circuiting.

Undoubtedly industry and private users
will find increasing use for this new dis-
covery, and there are great hopes of its com-
mercial exploitation especially in America,
where the Chairman of the Atomic Energy
Commission has compared the recent demon-
stration to Faraday's experiments on rotating
a copper disc between the poles of a mag-
net, which proved to be the forerunner of
the dynamo.

"- FOR THE MODEL MAKER 
THE MODEL AEROPLANE HANDBOOK

By F. J. CAMM
303 illustrations 12/6 (I3/- by post)

Construction and Principles of all Types
and

MODEL BOAT BUILDING
Constructional details of Model Sailing and Power Boats. 5/- (5/6 by post)
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Cinem scope for the Amateur
A Simple Method of Obtaining the Same Effect as
True Cinemascope By S. A. MONEY

DURING the last year or so the cinema
producers have introduced several
new methods of presentation in an

attempt to draw the public into the cinemas.
The first of these was the 3-D film, then came
wide screens, and now we have the latest

system which is called Cinemascope. This
system is a further advance on the previous
wide screen methods and gives a picture twice
as wide as normal on a curved screen. The
wider picture seems to be easier on the eyes,
and curvature of the screen appears to
increase the impression of depth in many
scenes. Cinemascope has great possibilities
and will probably be used, in much the same
way as colour is to -day, to enhance spectacle
in important productions.

In the Cinemascope process a special
anamorphic lens, developed by Prof. Cretien
in France, is used on the camera to compress
the picture to half its normal width. When
the film is projected, a second anamorphic lens
is used on the projector and the picture is
spread out to twice the width of the normal
screen. The new picture, therefore, has an
aspect ratio of 8 x 3 instead of the normal
4 x 3. On the professional Cinemascope films
there are four magnetic sound tracks, two on
each side of the picture, to give Stereophonic
sound.

The amateur movie maker will begin to
think that this new development must be
beyond his modest resources. The special
lens will obviously be expensive when it
becomes available, so it seems that Cinema -
scope will be one of those refinements which

only the large cine clubs can afford. Is this
special lens really needed ? For the true
Cinemascope system it is an essential, but the
same end result can be obtained without its
aid. Bearing this in mind, we can devise a
system which is both simple and inexpensive,

thus making it suitable
for amateur use.

Wide Screen Process
Let us consider the

forerunner of Cinema -
scope, namely, the wide
screen process. This
uses the normal type
of film which has been
magnified until the pic-
ture fills a screen one -
and -a -half times as
wide as normal. The

Fig. i. (Left)-Dimen-
sions of side plates.

Fig. 2. (Right)-
T h e completed
lens hood formed
of four of the
plates in Fig. t.

top and bottom of the picture are then masked
off until the picture ratio is 6 x 3. This
method was not completely satisfactory, since
the films used were never intended for wide
screen presentation. When the films are
shown in this manner it is often necessary to
adjust the picture -framing control during the
titles in order to get all the words on the
screen. It is not advisable to try to get a ratio
of 8 x 3 by masking a normal film, since so
much of the picture is lost that the result on
the screen looks a little ridiculous. Obviously,
we cannot quite attain our Cinemascope
results by using this method as it stands,
otherwise the professionals would never have
gone to the trouble of producing a special
lens for the job, but we only have to make
one more step to achieve our goal.

Since we shall be taking our own films as
well as showing them, there is nothing to stop
us modifying what is recorded on the film to

suit our purpose. Now the obvious thing to
do is to mask off the picture in the camera in
the same way as we would on the projector.
This would be satisfactory, of course, but is
rather wasteful since we are only using about
half the space on the film. Suppose we mask
off the lower half of the picture. When the
roll of film has been taken we still have a series
of half frames which are unexposed. If the
film is run through the camera again we can
take a second series of shots on these unexposed
half frames, thus obtaining twice the running
time for the same length of film. There we
have our alternative Cinemascope system
complete with reduced running costs but, as
we shall see later, there are one or two snags.
Now we can get down to the practical details
of the equipment required.

The Lens Hood
First let us consider the camera. The

picture can be masked off by altering the
aperture in the camera gate, but readers are

strongly advised to leave this part of the
camera well alone, otherwise irreparable
damage may be caused. The best method is to
make a lens hood and incorporate a masking
plate into it. This hood can be easily removed
if it is required to use the camera for normal
filming. The hood to be described is made up
of tinplate, which can easily be obtained from
empty cocoa tins or some similar source.

Four pieces of tinplate are cut out to the
shape shown in Fig. I. The width at the
narrow end should be lin. greater than the
outside diameter of the lens barrel. The lugs
at the sides of each piece should be bent up
and the four pieces fitted together to form a
tapering tube. All of the lugs should be on the
outside of the tube since this gives the strongest
assembly. The four lugs at the narrow end of
the tube should now he bent outwards
slightly to form a short length of square tube.
The four scams should now be soldered. A

Two photographs showing the effect of the amorphic lens used in the commercial Cinemascope process. On the left the picture is anamorphosed
in width by the Hypergonar lens. On the right the same picture is projected through another Hypergonar which restores the objects

to their proper proportions.
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strip of tinplate lin. wide is then cut out and 
bent to form a ring of diameter such that it
just fits inside the narrow end of the lens
hood, into which position it should then be
soldered. A lin. hole is drilled through each
side as shown in Fig. 2. Over each of these
holes is fixed a 6 BA nut. This is best done by
screwing the nut on to a bolt, pushing the bolt
through the hole then soldering the nut to the
tinplate. These four screws will then serve
to clamp the lens hood to the lens barrel. The
gaps between the ring and the outside tube of
the hood should be filled in with plastic wood
or some similar material in order to keep out
any stray light. The whole thing should now
be painted matt black. A piece of tinplate
tin. x tin. is then soldered over the open end
of the hood so that it masks off the lower half
of the opening. This piece of metal should
also be painted matt black.

The dimensions shown in Fig. r apply to
9.5 mm. and 16 mm. cameras fitted with the
standard 20-25 mm. lenses. For 8 mm.
cameras these dimensions should be halved.
If a 15 mm. lens is used on a 9.5 mm. or 16
mm. camera, the size of the opening at the

Fig. 3.-The 9.5 mm. charger.

front end of the lens hood should be increased
to Sin. x Sin. In all cases the width of the tube
at the narrow end should be about Bin. greater
than the diameter of the lens barrel.

The Viewfinder
Before we start shooting there is one

further modification to be made. The view-
finder aperture must be masked off to match
the new picture size. This can be done by
masking the lower half of the front lens of
the finder with a piece of card or black paper.
A point to remember during shooting is that
for most shots the camera must be about
twice as far away from the subject as normal.
The exposures required, however, will be
the same as those normally used.

Reloading the Film
Having taken the first series of shots, we

come to the problem of reloading the film for
its second run through the camera. With
16 mm. film it is necessary to wind the film
back on to the empty spool before reloading.
The lens hood must then be rotated so that
the upper half of the picture is masked -off
during the second run. With 9.5 mm. film,

Fig. 4.-The projector set-up.
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the size used by the author, it is not necessary
to rewind the film or alter the position of the
lens hood. The film is simply removed from
the lower chamber of the charger, replaced
in the upper chamber and rethreaded through
the charger. Thus on the second run we
start at the end of the film and work back
to the beginning.

Readers who have not opened a charger
before should remove the unused film from
the charger and pack it away in a light -tight
box. The charger may then be fully examined
and a Soft. length of processed film can be
used for practice in reloading. It should be
possible to reload the charger in complete
darkness before any attempt is made to load
up the unexposed film again. Details of the
usual 9.5 mm. charger are shown in Fig. 3.
The important point to watch is that the
film is not askew on the bobbin otherwise it
will pile up and cause jamming in the camera.
After a little practice, loading a charger
becomes extremely simple. 8 mm. double -run
film lends itself admirably to this system
since no rewinding or opening of chargers is
required. First, both runs of the film are
shot with the lower half of the picture masked
off, then the film is run through again with the
upper half of the picture masked off. It will
be found that the film is rewound during its
second and fourth runs through the camera.
Single run 8 mm. film may be treated in the
same way as 16 mm. film, though it will be
found that rewinding 8 mm. film is a tricky
operation. It must, of course, be stressed
that undeveloped film must be handled in com-
plete darkness.

The biggest snag arises when, after the
film has been processed, we come to the
editing stage. If we cut any scenes out of the
first run of the film we shall have cut out an
equal length from the second run of the film.
Thus, the possibilities of editing after the
film has been developed are very limited
and most of the editing must, therefore, be
carried out before shooting the film.

Projection
When the film is projected it is necessary

to arrange that the picture is twice as wide as
normal. This extra wide picture can be
produced by either using a lens of half the
usual focal length or moving the projector
back to give twice the normal length of
throw. If it is not possible to get the throw
without making a hole in the wall and moving
into the next room, the throw can be increased
by using a mirror. The projector may be set
up at the side of the screen and the picture
thrown onto the mirror at the back of the
room from which it will be reflected back to
the screen. The angle of the mirror must
be adjusted so that the picture is central on
the screen. The screen may be made up by
stretching a sheet of matt white cloth or
paper over a wooden framework. The radius
of curvature of the screen should be approxi-
mately the same as the distance from the
projector to the screen.

Masking the Projector
In order to remove the half of the picture

which is not required, a masking plate must
be fitted up in front of the projector. This
masking plate can be made from a sheet of
metal or cardboard in which a hole of the
appropriate size and shape is cut. The size
of hole required can be found by setting up
the mask about t2in. in front of the projector
lens and marking the size of the picture
thrown on to the mask.

With 9.5 mm. films the mask is left in the
same place for all films, whereas, for the
other gauges, it is necessary to move the
mask up or down according to which half
of the picture is being shown. Another
point to be noted is that the 9.5 mm. films
do not require any rewinding before the
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second run of the film is projected, whereas
all other gauges need to be rewound.

The optimum viewing distance for Cinema -
scope films lies between one -and -a -half and
two times the width of the projected picture
and an effort should be made so that most of
the audience sits within this area. If the
picture is viewed from a greater distance,
much of the effect of the Cinemascope
picture is lost. In most home movie shows
the effects of getting too close to the screen
can be ignored since no one is likely to view
the picture from closer than about three or
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Fig. 5.-The results on the various sizes of film.

four feet. The width of screen used will
vary from about Oft. to about loft. depending
on the size of the room available. It may be
possible to increase the effect of depth by
increasing the curvature of the screen, though
the amount of increase will be limited by
distortion of the picture and defocusing at the
edges of the screen. Since the size of the
picture has been increased by a factor of
four the screen brilliance will only be about a
quarter of that normally obtained. In most
cases this reduction of brilliance will not be
unduly noticeable unless the projector has a
low power lamp. It is not advisable to fit a
more powerful lamp to the projector without
obtaining expert advice, otherwise the machine
will become greatly overheated.

Camera Technique
In conclusion, a few pointers on the

technique of Cinemascope production and its
possibilities may prove helpful. When close-
ups are being taken, it is advisable to make the
background rather plain, so that the attention
of the audience remains focused on the
player. When two characters are seen in a
medium shot, the dominant character should
be nearer the camera. In scenic shots it is
advisable to include a prominent object in
the foreground, since this helps to increase
the impression of depth in the scene. When
an action sequence occurs during the first
run of a roll of film, it should be arranged
that a long slow sequence is recorded on the
corresponding part of the second run of the
film. If this is done any cutting which is
tarried out on the action sequence, will not
produce too much effect on the slow sequence,
since the removal of a few frames from a
static shot usually passes unnoticed. For the
really ambitious workers, a magnetic sound
stripe can be coated on to each edge of the
film at a moderate cost and two sound tracks
can be recorded for Stereophonic sound
effects.
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NMEIR-
A Battery Portable or Semi -portable Mains Instrument for

Timing Jobs in the Kitchen By J. D. MACDONALD

ATIMER is of great importance in the
modern kitchen, especially if pressure
cookers are used. The timer obviates

the use of the ordinary clock and the necessity
to note the time required, either mentally or
on paper. The timer to be described gives a
maximum time of approximately 3o minutes,
which amply covers most kitchen timing jobs.
If longer times are required the timer is
reset after its maximum period has ended.
This timer can either be a battery portable,
or a semi -portable mains type, and can be
made up by any home handyman in an
evening. What is more important, there is no
worry about the electrical side which is usually
the main trouble in constructing such a timer.

On the market at the moment there are
numbers of mechanical (clock types) and
electrical timers, and they are usually expensive.
The one in this article is a combination of
both systems. A disadvantage of the clock
type is that it rings only for a few seconds and
if one is not in the kitchen then one is some-
times unaware that the timing period has
ended. The electrical type is always " alive "

Leads to terminal plates

Fixing screw

Insulators

In contact with
the clock cam

Contacts closed

Fig. r.-The switch contacts.

and is, therefore, using power. This timer
overcomes these two main difficulties.

The Time Switch
The mechanical, or clock part, is the time

5.-The mains typ.? timer
itim case.

in an Armin -

switch incorporated in an ex -Government
surplus oscillator, TS24/ARR2. This oscillator
can now be obtained for a few shillings, and
the removal of the time switch in no way
interferes with the oscillator if you still wish
to use it for its original purpose.

The time switch consists of a D.P.S.T.
switch actuated by a cam on the clock
mechanism. No doubt such a switch may be
obtained separately from other sources if you
do not desire to purchase the oscillator
mentioned. The switch contacts are altered

iP. B

Fig. 2.-The battery timer layout.

as shown in Fig. t, so that when the time
switch pointer is in the off position the contacts
are closed instead of open. This is easily done
as the contact strips are separated by small
insulating blocks.

The Battery Timer
The layout of this timer is as shown in

Fig. 2. The bell is a small battery -activated
type obtainable from a multiple chain store,
where the push button mains type switch
(P.B.) was also procured.

Operation
Turn the timing switch to the time required

and then close the P.B. switch. Closing P.B.
brings the bell into the circuit but the bell will
not operate until the time switch returns to
zero. The circuit will then be completed and
the bell will continue to ring until P.B. is
opened again.

To test whether the timer is functioning
properly-this applies to both timers-the
P.B. switch is closed first. The bell, if the
timer is functioning properly, will continue
to ring, until either P.B. is again opened, or
the time switch is turned to a required time,
thus breaking the circuit.

There is no need for a winding key on the
time switch as it automatically winds itself
up when it is set to any required time.

MEI

The Mains Timer
With a mains supply, the circuit is as shown

in Fig. 3. What is required here is a bell
transformer to activate the low voltage bell
and a 2 to 6 volt half -wave rectifier.

If a low current mains -activated bell is
obtainable, then the timing switch will be
heavy enough. This will do away with the
transformer and rectifier shown in Fig. 3.

Fig. 5 shows a mains type timer in an
aluminium case. The bell was replaced by a
buzzer whose sound was amplified due to the
metal case. The noise has to be heard to be
believed.

It can be seen from both timers that in
each case power is only used when the bell is
actually ringing.

Fig. 4.-A completed battery portable timer.
The case is a plastic food container, the paper
dial being mounted on a metal disc to prevent

undue strain on the thin plastic wall.

The Case
The case is one of individual choice and

can be made from either wood, plastic or
metal. If made of metal, the mains timer
should be earthed.

Fig. 4 shows a completed portable battery
timer. Its physical dimensions are about the
same as those of an ordinary alarm clock.
The original scale was dispensed with and the
scale substituted was larger and had the times
marked in minutes. Calibration of the timer

Mains transformer

Fig. 3.-The mains timer circuit.

was easy. With the original scale to act as a
guide, the new scale was checked by means of
a watch.

The battery is in an easily accessible com-
partment fitted in the back, in order to facili-
tate its removal when it becomes exhausted.
To prevent the case sliding on any surface
it can be mounted on four small rubber feet.
The feet will also raise it slightly from any
damp surface on which it may be placed.
You can, of course, attach hooks to the case
and hang it on any convenient wall space.
This would be ideal with the mains type as it
would keep the mains lead from fouling on
any kitchen utensils.

Other Uses
The time switch can be of use in other ways,

such as the switching on and off of electrical
apparatus. If the switch is required to be
used in conjunction with anything higher than
a low consumption piece of apparatus, then it
is advisable to incorporate a relay which has
make and break contacts heavy enough to take
the load concerned.

Model Boat Building
By F. J. CAMM

5/-, By post 5/6
From GEORGE NEWNES, LTD.,
Tower House, Southampton St., Strand, %V,C.2
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UNDOUBTEDLY the most useful of all
lanterns, especially for public meet-
ings, is the epidiascope. It supersedes

the episcope, which projects only opaque
objects (such as drawings, maps and photo-
graphs). Moreover, it is far more useful than
the popular film -strip projector, which is
restricted entirely to film -strips. The epidia-
scope does the work of both these types of
lantern. In addition, the ordinary glass
lantern slide (31in. x 3. -tin.) may be used, and
the 35 mm. mounted filmslide.

Other attachments may be employed for
projecting tremendously enlarged pictures of
microscopic objects, whether mounted on
slides or in a micro glass tank. The epidiascope
about to be described is quite easy to make,
from materials readily obtainable. If the
directions are followed carefully, the outcome

0 0,0o
Ca Ca

Fig. r.-Part sectional view of the lantern -
house. The number of each component part is
given for easy reference, and relates to the

numbered drawings.

will be a finished article that will give results
almost as good as similar sized commercial
models.

This home-made epidiascope will project
photographs, drawings, maps, and diagrams
(both plain and coloured) by means of its
upper (episcope) lens. In addition, modern
miniature slides (2in. x zin.) may be used,
together with standard microscopic slides
(3M. x tin.), and these employ the lower
condenser and diascope lens. Specimens may
also be placed on the revolving table for
examination on the screen. Consequently, it
may well be called an " all-purpose " lantern,
and it will prove a valuable aid to the lecturer
or teacher for demonstrative purposes ; whilst
it may also be used in the home for entertain-
ment and pleasure. Another important con-
sideration is that no expensive electrical resis-
tance has to be purchased ; you simply plug
in to an ordinary household light socket.

An Economy Hint
If the handyman who resolves to make this

I/
18

la' ia.

--(1)- 17o/es -4

I 1

,0(

1.e.- /%2 41/

0 -10-

,
4 -I-

//1
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Fig. 2.-The chassis.

A t h r e e -quarters
view of the com-
pleted Epidiascope.

epidiascope is as fortunate as the writer, he
will be able to achieve his object for less than

; this does not include the cost of the
lamp. Someone gave me an old " magic
lantern," which had been thrown out as scrap.
The only serviceable things in it were the lens
and condenser. I retained these and discarded
the rest of the lantern.

Old lanterns are sometimes to be seen in
second-hand shops, and can be bought
cheaply. If the lens and condenser are ob-
tained in this way, two of the most important
items will be secured for the making of the
epidiascope. However, before buying, make
sure the lens is the ordinary type 6in. focus,
and the condenser is the usual two 4in.
piano -convex lenses in a metal mount.

The Chassis
Medium -gauge tinplate or, preferably, sheet -

iron, is required for the lamphouse. Cut out
the five pieces shown in Fig. r. The measure-
ments are given in the detailed drawings
(Figs. 2 to 5).

The chassis measures r7in. x join. after the
tin. sides have been turned up to form right -
angles (see Fig. 2). The eight holes are for
ventilation. Cut out the square and bend the
)in. edge upwards and flatten. This will leave
an opening (5in. x 5in.) for showing pictures,
maps, etc.

The Sides
The two sides are cut from metal, t7in. x

12in., and each is curved at the corner as
shown in Fig. 3. In one side an opening
4in. x 4in. is to be made. Bend the edges in.
all round and flatten underneath, increasing
the opening to 5in. x 5in. The size of the
door ("A") which covers this is 6in. x 6in.
when the in. edges are flattened. To hang
the door, bend the tin. of the right-hand side
over a yin. piece of stout wire, leaving tin.
protruding at each end. The wire may then
be pushed into two small holes above and
below the opening. (If preferred, two metal
hinges may be used.)

The latch is an unbendable metal strip,
2in. x tin. A rivet soldered on forms the
knob, which is to be pushed through a lin. x
tin. slot in the door. This latch should run
easily in a piece of grooved tinplate, On. x
lin., which must be soldered to the inside of

the door (see "A" and "B").

The Front
The front is rein.

x join. when the
tin. edges have been
turned back at an
angle of 45 deg.
The top hole is to
receive the episcope
lens. A large read-
ing -glass, 31in. dia-
meter, makes an
ideal yet cheap lens
for this purpose,
providing it is bi-
convex ; the cost is
about 7s. 6d. (A
more expensive lens
could be used, with
better results.) Place

the lens in a metal tube 6in. long. I found
an aluminium hot-water bottle most suitable,
after neatly cutting off the top and bottom.
The interior of the tube should be given a
coat of dead -black paint before the lens is
inserted. Be careful to fix the lens securely by
pressing the metal rim firmly but gently on the
glass.

Now make a metal holder, into which the
lens -tube has to slide for focusing. For this
you will need a strip of metal, 13in. x Sin.
Bend the strip around -the lens -tube, and,
before soldering the ends to form a circle,
cut away in. from the edge, and leave four
tags. Push these through the top hole, and
solder them inside the lantern to the front
section. In order to strengthen this part of
the model, the lensholder was mounted on a
metal base and then bolted on the front-
see " A," Fig. 4. Make sure the lens -tube
can be moved freely backwards and forwards
in the lensholder for focusing. Care must alsc
be taken to see that no streaks of light will
show around. A cap for the lens can be made
from a round tin lid lined with velvet.

The lower hole in the front section is for the
condenser, which is rather heavy. Conse-

5

/7

9

Fig. 3. The sides.
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;tructional Details of. an Easily -made Instrument

By FREDERICK GILLSON

quently, if it is to be held firmly in position,
a rim of somewhat thicker metal is needed. A
piece 14.1in. x lin. will be sufficient. Form it
into a circle, push it half -way through the
large hole, and neatly solder to the front
section. (Here again, it can be strengthened
if mounted on a metal base before fixing to the
front.) The condenser should be the usual
piano -convex double lenses in a metal mount.
The thick rim prevents the condenser falling
into the lamphouse. Now fasten the sections
together (chassis, sides and front), using tin.
bolts and nuts-or sold& if you prefer.

The Top
For this the size of the metal is 25in. x

allowing for the /in. edges to be bent over at
right angles. Snip out the V-shaped pieces
from the edges, so that the metal can easily
be curved. Remove the square " A," bend
all the edges Sin. and flatten them under-
neath, leaving another opening for ventilation
purposes, 51in. x 5 Sin. Then bolt this top
section to the two sides and front. Over the
opening place a covering, t3Sin. x
The Sin. edges are flattened underneath as
shown at " B," Fig. 5. This lid is fixed to the
top section with two 2in. bolts and nuts.

I,"
T

Fig. 4.-The front.

26'

14- 14 %2= w1

Fig. 5.-The top.
On each of these bolts place a tin. length of
&in. diameter brass tube (see " C "). This
will enable the back part of the covering to
be raised tin. for ventilation. Moreover, it
can easily be lifted for cooling the lamphouse
quickly.

The Mirror
A mirror is needed to reflect pictures

when the instrument is in use as an episcope.
This is held in a frame cut from tin, 6in. x
51in. (See " A," Fig. 6.) Allow )in. each
side to be turned over on to the mirror.
Insert a piece of thick wire, length 3in.,
around which the hinge " B " is attached. Cut
this hinge from metal, Sin. x 2.1in. Turn over
three of the sides }in. and flatten. On the
fourth side (see " B "), turn the Sin. around
the wire to form the hinge. Then bend as
indicated in " C " (viz. : 45 deg.). At the
opposite side of the mirror -frame insert an-
other piece of wire, tin. long. Attach to this
8in. of very thin wire.

Now put the mirror in position inside the
lamphouse, as shown in Fig. 7. To do this
make two small holes in the top section,
tin. from the front, in the places indicated by
" x " in drawing (4) Fig. 5. The mirror
has to face the lens. Two holes have also to
be made in the hinge attached to the mirror
(see " B " Fig. 6). By means of two small bolts
and nuts, inserted through these holes, the
hinge is fixed to the top section, and con-
sequently the mirror can easily be removed for
cleaning.

Make another small hole in the centre of
the top section 6in. from the front, and
through it push the 8in. length of wire.
Gently pull until the angle of the mirror is
about 45 deg. Place a 2in. bolt through the
hole, and fasten the wire to it with a winged
nut. When the lamp is working, screw up or
down until the best position is secured for the
reflected picture. No further adjustment will
then be necessary, for this will be the
permanent position of the mirror.

The lamphouse is now ready for painting.
First remove the mirror, and then give the
whole of the interior two coats of flat white
paint. The metal that holds the mirror should
also be painted, and when dry screwed in
position again.

The Lampstand
A glance at. Fig. 8 will reveal how simple the

lampstand is to make. An iron rod,
diameter, and yin. long, is fixed to a heavy,
metal base, 5/in. x 31in. Over the rod place a
slider, made from a strip of thick metal, 31in.
x tin. A screw at the back regulates the height
of the lamp.

The arm is of stout wire, length 8in. One
end is bent around a porcelain holder, and the
other end is to be soldered to the metal slider.
(N.B. : The holder must be the screw type,
as the ordinary household kind cannot be
used with the required lamp.) You will

66

Fig. 6.-The mirror.

26

Fig. 7.-The schematic layout of the epidia-
scope and attachments, showing position of
lamp (A), condenser (B), slide grip (C),
slide carrier (D), and lens unit (E). The
arrows indicate the way the picture -postcard or
object is reflected by the mirror through the lens.

need a 50o watt projector lamp, the cost of
which will be about £t 5s. An ideal reflector
can be obtained from a cycle lamp. Solder it
to another metal slider, and regulate it with a
screw.

About 2ft. of flex (asbestos covered) will be
needed for the interior of the lamphouse, and
Fig. 8 clearly indicates how it is to be con-
nected to the lampholder, adaptor and switch.
Bolt the switch to the back of the lantern,
and leave the adaptor hanging over the edge
of the ventilation opening in the top section.
Another length of ordinary flex is required
to link up with the power point.

Later, after the various attachments to be
described next month have been tried out,
determine, by moving the lighted lamp
backwards and forwards, which is the best
position for it. Then screw
the lampstand to the chas-
sis. My lamp is placed
centrally sin. from the
back.

(To be continued)

IL%9To power point

Fig. 8.-The lampstand.
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A Sea Fishing Reel
An Angling Accessory Which Can be Turned Up On the Lathe

By C. Emms
THE most important parts of the reel are

the ball races and these should be
purchased first, and the measurements

given adapted to suit them. Fig. i gives
a side view of the reel. The final measure-
ments will be slightly smaller than those
shown, as turning'and trueing up will require
a small amount of wood and the piece of

Metal arm
goes to

wooden rod

Spindle to
suit inside
dia. of race

Nut

Fig. 6 shows the final turning and trueing
operation. Between the lathe centres turn
a piece of hardwood, tapering very slightly
towards the tailstock. This will allow the
partly turned reel to be pushed along this
mandrel until it is tight enough to enable the
final turning of the reel to be completed.

To turn out the recesses for the ball races,

Distance
piece

Space in
reel

wood from which the reel is to be made is
this size to start with. Fig. 2 gives a more
detailed view (not to scale). The space in the
reel can be packed with grease during assembly

Shaded portion turned away

Front of work
faceplate at
rear not shown

and the distance piece is to allow the retaining
nut to be tightened without straining the ball
races (otherwise they will not run freely) and
the exact length must be found by experiment.
The small screw shown prevents the retaining
nut from becoming loose.

Fig. 3 shows the workpiece marked out and
position of screws used for holding it on the
faceplate. Fig. 4 shows the faceplate and
work side view (again not to scale). The
shaded portion is turned away and the reel
begins to take shape. At this stage and in
Fig. 5, it is only rough -turned as sufficient
wood Must be left to finish off. After Fig. 4
has been completed, remove work from face-
plate, then take another piece of wood and
fix to faceplate. Turn this up true on the
face and then turn a recess, so the front edge
of the reel (see Fig. 4) will just press in. This
should just be a tight fit so that the reel will
hold in place while the original corners (where
the first screws went) are turned away. The
other recess is also now turned.

Reel

Ball race

Retainingnut

Small screw

Figs. 1. and 2 (left).
-Two side views of
the reel, the second
giving a more de-
tailed view of the
ball bearing arrange-

ment.

Fig. 5 (right).-The
work reversed and
pressed into a cup

chuck.

a specially shaped
tool is required ;
this is shown in
Fig. 6. An old
square file, tapering
to about
3/16in., is

best to make the turning tool from.
The end can be bent when hot
quite easily. One recess should be
turned out and the reel then reversed

Metal disc or
grease retaining

washer

Small disc to
prevent outer
disc touching

ball race

Corners
left square Figs. 3 and 4

( le f t).-Fig. 3
shows the work -
piece marked out
and Fig. 4 is a
side view of the
faceplate a n d

work.

Front edge

Work rough
turned at
this stage

Figs. 6 and 7
(right).-The
final turning and
trueing operation
and the small
winding handle.

Mandrel turned
very slight taper

corners finished
Screw hOles

off

Brass winding
stud

on the wooden mandrel revolving handle which fits over a brass
and the other recess can winding stud, the handle being retained in
then be turned. While position by means of a small screw.

This article was received in reply
to a query from Mr. F. Hutchinson
(Co. Durham) which we published
under Information Sought in the

April issue.

Faceplate

These pieces
turned off at

this stage

This recess can 
now be
turned

Other piece of spare
wood made into cup

chuck

mounted on this mandrel the final turning
work can be completed and finally the reel
polished, if that is the finish required.

Fig. 7 shows the small winding handle (two
required for balance) and the drawing is
self explanatory.

As will be seen it consists of a wooden

Turning
prong

11
6 .4.1111=111=4=,
Fil

Turning too/

Work mounted
on wooden

mandrel

Smell retaining
screw

Tailstock centre

Wooden revolving
handle

Rhodium Plating
RHODIUM, like the other metals of the

platinum group, has great stability
and resistance to corrosion, and a high

melting point. It is, in fact, more resistant to
chemical attack even than platinum, and at
normal and moderately elevated temperatures
it is completely free from oxidation and
tarnish. It is also very much harder and
more resistant to wear than platinum,
somewhat whiter in colour and has a higher
reflectivity.

The preparation of rhodium in fabricated
forms presents considerable difficulty and it is
as an electrodeposit that it is most useful.
Such deposits are used for parts of scientific
instruments and radio apparatus to give
permanent protection against atmospheric and
marine corrosion, for certain types of electrical

contacts and for reflecting surfaces such as
instrument mirrors, cinema projectors and
infra -red reflectors.

In the purely decorative field it is used to
give a lasting and attractive finish for jewellery
and silverware.

Rhodium Deposit
Rhodium can be directly deposited on to

silver, copper, nickel, brass, nickel silver,
phosphor -bronze, beryllium -copper and
similar copper alloys, but not on to tin, lead,
zinc, cadmium, aluminium, iron or steel.
Where one of these latter metals is present a
preliminary deposit must be applied, prefer-
ably of silver. In many cases, particularly for
reflecting surfaces, it is desirable to apply this
silver deposit in order to obtain the excellent
polish which silver will take. Since no polish-
ing is required after deposition, the rhodium
surface has the degree of polish given to the
underlying material.
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This sketch is of a pump of
later design than the one des-

cribed in the article.

THE body is made from the tinplate lid
of a screw -topped jar. Two elongated
holes and two drilled holes are made in

the bottom (Fig. 2) over which are mounted the
two valves (inlet and outlet) on the inside of
the body (Fig. 3). The valves are fixed inside
the body by soldering over each elongated
hole one half of each valve. On the underside
of the outlet valve the outlet tube is soldered,
as shown in Figs. 6 and 7. The valves are
made from the brass housings of organ reeds
from which the reeds have been removed.
These are placed in pairs, and one of the reed
rivet holes is drilled out to take a bolt to clamp

Underside of Inside of
pump body pumo body

Fig. 2 (left) and Fig. 3 (right).-Two views of
the pump body and valves.

Sectional elevations of Valve components

Valve, Valve o ',Valve
body body

Plan views of Valve components

Fig. 4. - Details of the valves in plan and
section.

Body cut in half showing Valve -assembly

Fig. 5.-The inlet and outlet valves assembled
in the pump body.

G2 end of
Trembler

down the valves to the
pump body and for
securing the pump to the
mounting bracket. The

clacks of the valves are cut from cycle
inner tube ; they are cut to the shape of the
brass housing and a tongue is cut in them to
act as the valve (Fig. 4). The clacks are
placed on the halves of the bodies of the
valves, which are mounted inside the pump
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An Aquarium
Aerator Pump

A Diaphragm -Type Pump for the Artificial
Aeration of Aquaria

By R. KELSEY

wire. Two discs are made, one for the top
of the diaphragm which is the larger but
able to work freely in the pump body, the
other disc, which is for the underside of the

A perspective view of the completed pump.

Side view
showing

outlet tube

Side view
cut away
outlet

complete

Fig. 6.-Side view of pump body. Fig. 7.-Cut
away view showing valve in section.

body, then the top halves are placed on and
the bolts are passed through from the inside,
a nut being screwed on to secure them to the
pump body, as shown in Fig. 7.

The diaphragm and stem consists of an
tin. fully threaded rod, two nuts, two strong
tin discs and a piece of inner tube cut large
enough to lap well
over the sides of the
pump body to en-
able it to be bound
to the body with

Holes for adjustment screws f and E:

Trembler Ci soft iron, see text)

11111111 I 11 11111 il I

GI end of
Trembler

Stem (actually threaded its entire length)

Fig. 9 (above).-Details of the trembler and a view of the dia-
phragm stem.

Fig. to (right).-Lettered assembly details of the whole pump.

K

M

0
Fig. 8.-The diaphragm stem

assembly.

diaphragm, being cut sin. less
in diameter. Through the centre
of both discs and the diaphragm
is a hole for the stem to go
through (Fig. 8).

The trembler (Fig. 9) is made from a piece
of soft iron lin. wide and tin. thick. One end
is forked with its two" prongs *in. in width.
Next, 3/r6in. from the other end is drilled a
lin. hole, and tin. further towards the centre
is drilled another lin. hole.

The Magnet
The magnet is made from the mains coil

of an A.C. eliminator. The laminations were
originally made to form a square, but I cut
them to form a U ; this, with the coil wound
on and connected to the A.C. mains supply,
makes a perfect vibrator, when the trembler
bridges the open ends of the core. If the
core is of the W type it will be found to
be more efficient, the coil then being on the
centre pole, as shown in the sketch of the
finished pump, shown at the top of this page.

Wire

V

E
m GI
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Assembly
First of all choose a suitable baseboard ;

a piece of nin. plywood is about the most
satisfactory. The magnet (A) is screwed on
so that the end of the trembler Gi carrying the
spring is tin. clear of the end of the board.
The adjustment screw F is put through top hole
in bracket B, the bracket is then put over the
top of the back leg of core W and screwed
down to the base at the other end. The other
end of the core is anchored- with bracket H.
The pump body J is fixed to bracket I by
means of two nuts screwed on to the extending
ends of the valve bolts.

The diaphragm is assembled by screwing nut
L on the stem K for kin., the largest tin disc
M next, then diaphragm N and disc 0 after
which nut P is screwed on the end of the stem.
Nut L is now screwed down to tighten the

-Making a
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diaphragm between the discs to allow no
air leak. The diaphragm is now fixed to the
body by pressing the diaphragm around the
top and ensuring that disc M has an even
clearance all round. Whilst this is held firmly
the edges are lapped over the edge of the
body and bound firmly to the side by strong
wire. Nut Q is now screwed well down
the stem and rubber block R is- slid down to
it. Trembler G is placed on screw F and nut
screwed on, the trembler must lie central
across the centre pole of the magnet.

.Place the pump on the base so the stem is
-tin. clear of the bottom of the slot at the G2
end of the trembler ; the outlet X tube should
be pointing away from the magnet A.

The pump is now screwed down firmly.
Spring hook E is attached to the trembler,
spring C hung on it and hook D screwed

June, 1954

directly below the loose end of spring. Drill
two holes through base, for terminals U,
put these through, screw on nuts Y, then
tags V and nuts Z. A length of flex is attached
to the terminals for plugging in to the mains

 supply. A length of rubber tubing is attached
to the outlet tube X and taken to the aquarium
or other apparatus to be aerated. The power
can now be switched on, and great care must be
taken not to touch terminals while power is on.

Adjustments
These are made at the nuts on E and F and

the stem nuts T and Q until Satisfactory
operation is obtained.

Additional nuts may be made to T and Q
to lock them against vibration. This pump
has been tested in a butt of water 3ft. deep
and it Worked satisfactorily.

616146161$6049451616,46161146i6061604$61460049611614461

461()4(0616K0604(116)4(061S perspectogra
An Easily -made Instrument for Copying Drawings

and Other Objects
PERSPECTOGRAPH is a simple
optical device which can be of
great assistance to an artist in

copying drawings, etc. It can also be used
for preparing illustrations from the actual
articles, in which case correct perspective,
frequently a difficulty for an amateur artist,
can be readily obtained.

Principle of Operation
The principle on which the apparatus

works will be apparent from the
(Fig. t). The copy " is arranged in an
upright position on an easel, opposite to the
mirror. On looking through the small hole
in the mirror the eye sees an image of the
object reflected by the plain glass and the
mirror, and this image appears to be flat on
the table directly beneath the eye -hole, as
shown in the illustration. A piece of paper
may, therefore, be placed in position where
the image appears and an accurate drawing
can be made by following the shapes .with._a
pen or pencil. As the eye can see through
the plain glass at the same time as it sees
the reflected image, the pencil and the image
are both visible together, and the details can
be followed by the pencil point quite easily.

For amateur construction wood is probably
the most convenient material.
Construction

Fig. z shows the framework complete. The

lir

/2"

Small shelf
bracket

5..Squire

Fig. 2.-The completed framework.

dimensions are given as some indication of
the size, and need not be adhered to exactly.
To make the apparatus stand firmly, a thick
piece of lead should be screwed underneath
the base and the lead should be covered
with baize fixed with adhesive. This pre -

1

Fig. 3.-One of the triangular -shaped pieces for
holding the mirror and glass.

_ vents the lead from marking papers, etc., on
which it may stand.

The triangular pieces which hold the glass
and mirror are shown separately in Fig. 3.
These, of course, should be made as a pair,
i.e., one right hand and one left hand. Screw
the end piece on to the horizontal support
first, then space the second triangle far
enough away so that it holds the glass com-
fortably in the horizontal grooves. Fix it
in this position, and put a small screw or tack
at the end of the grooves to stop the glass
from sliding out.

The size of the plain glass should be Sin.
by Sin. and the mirror Sin. by 3iin

The mirror should then be slid into the
slanting groove, with the back uppermost,
until it rests on the plain glass, then fix it
with a screw or tack as before.

Next scrape a small hole on the back of
the mirror so as to leave a spot of clear
glass about 9/16in. diameter. This forms
the " eye -hole." ,It should be approximately
central.

A simple easel will be required to hold

Silvered
mirror,

&Vert

Clear glass

Image

Fig. 1.-The perspectograph in use.

the drawing which is to be copied, and a
suggestion for making it is shown in Fig. 4.
The clips are flat pieces of wood held in place
by rubber bands.

Illumination
The illumination of the original drawing

and the copy will both need some attention
to obtain the best results. If there is too
much light on the drawing and not enough
en the copy, it will be difficult, or impossible,
to see the pencil and  vice versa ; if there is
too much light on the copy and not enough
on the original drawing, the image will be too
faint, or perhaps not visible at all. All that
is necessary is to adjust the position of the
light source until a satisfactory result is
obtained.

The size of the new drawing can be made
large or small as required, by placing the
original drawing nearer to or farther from
the mirror. The farther away the drawing
is placed, the smaller will be the copy.

Fig. 4.-Easel for holding drawing to be copied.



June, 1954 NEWNES PRACTICAL MECHANICS 399

RADIO SUPPLY CO.
(LEEDS) LTD.

(DEPT. S),

32, THE CALLS,
LEEDS, 2.

Terms : C.W.O. or C.O.D. over El.
Postage I/I extra under EI ; 2/ -

extra under f3.
All Goods guaranteed. Catalogue 6d.

S.A.E. enquiries.

CONVERT YOUR BATTERY
RECEIVER TO A.G. MAINS.

R.S.C. BATTERY CONVERTER
KIT. A complete kit of parts for the
construction of a unit which will
replace both H.T. Battery and L.T.
Accumulator where 200-250 v. A.G.
Mains supply is available. Outputs
fully smoothed are 120 v., 90 v., 60 v.,
40 mA. and 2 v. at 0.4 a. to I amp. for
all normal Battery Receivers. Only
48/9. Or assembled ready for use
8/9 extra.
R.S.C. BATTERY SUPERSEDER

parts to assemble a unit
(housed in metal case approx. 51 x 4 x
I ;in.) to replace H.T. and L.T. Batteries
in ALL DRY RECEIVERS when mains
supply of 200-250 v. A.C. is available.
Outputs fully smoothed 90 v. 10 mA.,
1.4 v. 250 mA. For 4 valve sets only
35/9, or ready for use 42/6.
COLLARO 3 -SPEED AUTO-
MATIC RECORD CHANGERS. -
Type RC/3/52I, with crystal pick-up
(2 plug-in heads) for long playing or
standard records. Plays ten 7, 10, or
I2in. records, not intermixed. For
A.C. Mains 200-250 v. input. Limited
number at approx. half list price.
Brand New, cartoned. f9/15/-, carr.
PLESSEY 3 -SPEED AUTOMATIC
RECORD CHANGER. -Plays 8
records, 10in. and I2in. Intermixed at
78 r.p.m. or 10 records 10in. and 12/n.
Int. at 331 r.p.m. or 10 records 7in.
at 331 r.p.m. or 8 records 7in. at 45
r.p.m. Complete with Crystal -
Pick -up with duo -point alloy stylus.
Plays approx. 2,000 records on each
stylus. 2 years average use. For mains
200-250 v. supply. Brand New, car -
toned. Limited supply at well under
half list price. Buy now at L10/19/6,
plus 5/- carr.
CONNOISSEUR HIGH FIDELITY
MAGNETIC PICK-UPS COM-
PLETE with MATCHING TRANS-
FORMER. -Brand New, Boxed, and
Perfect. Limited number at fraction
of maker's list price. Only 26/6.
R.S.C. BATTERY CHARGER KITS.
-For A.G. mains 200-230-250 v. opera-
tion. Kit comprises Mains Transformer,
F.W. Selenium Rectifier Fuses, Fuse -
holders, etc., and Louvred Black
Crackle Case.

6 v. or 12 v. 2 a.... ... ... 31/9
6 v. or 12 v. 4 a.._ .' . 49/9
Supplied assembled and tested, 6/9 ex.
SELENIUM RECTIFIERS
2/6 v. 1 a. H.W. 1/9
6/12 v. 1 a. H.W. 2/9
6/12 v. I a. F.W. (Bridge) ... 5/9
6/12 v. 2 a. F.W. (Bridge) ... 9/9
6/12 v. 4 a. F.W. (Bridge) ... 14/9
6/12 v. 6 a. F.W. (Bridge) ... 19/9
150 v. 40 mA. H.W. ... 3/9
250 v. 50 mA. H.W. ... 5/9
250 v. 100 mA. H.W. - 8/9
VARIABLE RESISTORS. -6 amp.
2 ohms. Suitable for chargers, etc.
Complete with knob. Only 5/9.
R.S.C. FILAMENT TRANS-
FORMERS. -Primaries 200-250 v.
A.G. 50 c/s 6.3 v. 1/5 a., 5/9 ; 12 v. I a.,
7/11 ; 6.3 v. 2 a., 7/6 ; 12 v. 3 a., 17/6 ;

6.3 v. 3 a., 9/9 ; 24 v. 1.5 a., 17/6 ;
0-4-6.3 v. 2 a., 7/9. 6.3 v. 6 a., 17/6.
R.S.C. CHARGER TRANS-
FORMERS. Primaries 200-230-250 v.
A.C. 50 c/cs. 0-9-15 v. 1.5 a., 12/9 ;
0-9-15 v. 6 a., 22/9 ; 0-9-15 v. 3 a., 16/9 ;

0-4-9-15-24 v. 3 a., 22/9. 0-11-22 v. 15 a.,
45/-.
EX. GOV. ACCUMULATORS
(NEW). -2 v. 16 A.H. with Non -spill
Vents, 5/9.
EX. GOV. AUTO -TRANS-
FORMERS. -50 c/s. 15-10-5-0-215-235
v. 200 watts, 25/9. Double wound
10-0-10-210-230 v. to 5-0-115-125 v. or
reverse 200 watts, 25/9. Double wound
10-0-200-220-240 v. to 10-0-270-290-
310 v. or reverse 200 watts, 27/9.
Many Auto Trans. in stock (up to
5 kVA) at very low prices.

The New GALA'
METEOR

Two of the main attachments
available

(Above) CIRCULAR SAW ATTACH-
MENT

(Below) SANDING ATTACHMENT

Export enquiries to :
R. PROCTOR

WOOD TURNING
LATHE

A precision lathe for quality work
in wood and the lighter metals,
made in 20in., 30in., 40in., and SOin.
B.C. sizes. Rigidly built and beauti-
fully finished. Additional equip-
ment is available for :-

SAWING , METAL SPINNING
POLISHING SANDING

GRINDING

Full range of accessories available,
lists on request.

SCOTTISH PRECISION
ENGINEERING CO.

27, Cadogan Street, Glasgow, C2.
& CO. (LONDON) LTD., 220-226, BISHOPSGATE, E.C.2.

Build yourself this model
MOORS eV

IIIIMIIIIIMIIIL
Bassos sewn,

ABOMMENNIM

L.N.E.R.

2r Gauge, 1-" Scale

" Flying Scotsman"
Although the first " Flying
Scotsman " Pacific locomotive was
built many years ago, it has never
been superseded by later designs
of locomotives in its appeal both
for appearance and interest in

construction for the model loco-
motive builder. With the gradu-
ally improving situation in supplies

we are able to offer prompt
deliveries of the range of castings
and finished boiler fittings.

An illustrated booklet, fully describing the
building of this popular locomotive, can
now be supplied. Price 1/- post paid.

Write for " Model
Shipping & Engineering
Catalogue." A manual
every model engineer
will want to possess.
Give the Ref. MS.12.

Price 2/-.

BASSETT-LOWKE LTD.
Head Office and Works : NORTHAMPTON

LONDON
112, HIGH HOLBORN, W.C.I

MANCHESTER
28, CORPORATION STREET

Telephone : MUSEUM 9594

H. FRANKS
58-80, New Oxford St., London,W.C.1

One Minute from
Tottenham Court Rd. Station

INFINITELY VARIABLE SPEED
GEAR BOXES, fitted in, diam.
shafts, mounted in ball -races, adjust-
able torque, reversible, overall size
Sin. x 5in. x 4in. approx. Precision
made, 47/8 each.

DITTO. Smaller type, overall size
3in. x 3in. x 3M. approx., 40/- each.PRECISION DIFFERENTIAL
GEAR UNITS, fitted tin. diam.
spindle, 48 D.P. Gears, size tin. diam.,
Dn. deep. 8/- each.

SPUR GEARS. Assorted gears from
40 to 140 teeth, all 48 d.p. in hard light
alloy and bronze, machined to high
precision limits. Price, per set of 12
gears, 25/-.

"SPERRYS" 1/70th II.P. 115 -VOLT
A.C. CONSTANT SPEED MOTORS,
3.000 r.p.m. governor controlled,
continuous rating, size 5/in. x 3l in.
x 3M., fin. diam. spindle, 40/- each.

12/24 VOLTS HOOVER BLOWER
MOTORS, Ref. 10K13/115, as recom-
mended for car heaters in a recent
issue. Price 27/6 each.

MINIATURE CLOCK - WORK
TIMERS, variable, 10 seconds to 3
minutes. Ideal for model work.
photographic timing, etc. With slight
modification will run 15 mins. full
wind, size 11in. x lfin. x 9/16in..
3/6 each.

VARIABLE RHEOSTATS, graduated
1 -amp. to 2 amps., 45 ohms. ideal for
chargers, voltage control, etc. Ref.
501728. Fitted in bakelite case, 4in.
square, I lin. deep. 12/6 each.

SWITCH BOX UNITS, fitted 200 ohm.
t -amp. and 80 -ohm. 1/10 amp. dim-
mers, on/off switch. etc. Ideal for
model control work, fitted on bakelite
panel bin. x 41in. Ref. 5C2799, 5/-.

BECK 35mm. optical slits, slit variable
overall length 5I in., max. diam.
1 in., min. diam. tin., unused, 55/ -each.
DALLMEYER " 16mm. L516 21in.
PROJECTOR LENSES, fitted in
chrome barrel, 21in. long, I lin. diam.
new, unused, 4716 each.

RECTIFIER UNITS input 200/250
volts, a.c.. 50 cycles, output 24 volts
d.c. 31 amp.. £4 each.

TUFNOL PULLEYS. Fitted ball races,
external diam., 2 fin., internal diam.
3/16in., 2/9 each. 30,'- per doz.

DITTO. 4110. external, tin, internal,
5/- each, 55/- per doz. 2,000 of both
types available.

VARIABLE RHEOSTAT screw
thread control. 71 ohms., 4 amps.,
22/6 each.

SANGAMO MOTOR UNITS, MODEL
7, final speed 1 rev. per 7 days, 200;250
v. a.c. 50 cycles, 30/- each.

Ex -Air Min. GEAR PUMPS. Type
RFP/1, made by Rolls-Royce. size
approx. 6 x 51 x 51n. Price 30/- each,
post paid.

STEP-DOWN TRANSFORMERS, in-
put 180/230 v. a.c., 50 cycles, output 4.2
4.2 v., 10 amps. ideal for low voltage
.soldering 35/- each.

SELECTORS, Type 10K/13045, fitted
cam -operated contacts, 21in. plastic
gear, 12/24 volts d.c. operated, 8/6
each.

AIR PRESSURE OPERATED CON-
TACTING UNITS, housed in bakelite
cases, Ref. No. 205/45. 8/- post paid.

CHARGER UNITS, type 58. input
200/250 v. a.c., 50 cycles, output 20/24v.
d.c., 3 amps., smoothed, continuous
rating, fitted in metal case, 18in.x 12in.
x 7in.. f5I716 each.

PORTABLE FIELD TELEPHONE
SETS, type D. fitted handset extra
headset, tuned buzzer, etc., 25/101 -
the pair.HIGH QUALITY ex-A.M.
VACUUM PUMPS, size 6in. x 4in.
x 4in. approx. Flange mounting,
weight 51b., spline shaft 21n. long tin.
diameter: needs a t h.p. motor to
drive same. Price 37/6 each.

WESTINGHOUSE RECTIFIER
SETS, Style 288 G.P.0 , input 200/250
volts a.c., 50 cycles. output 50 volts
d.c., 11 amps. (carriage 10/-), 70/-.

SYNCHRONOUS CLOCK UNITS,
Self-starting 200/250 v. a.c. 50 cycle,
fitted Sangamo motors consumption
21 watts, size 21in. diam., 2in. deep
geared 1 rev. 60 mins. friction reset.
Ideal movements for electric clocks.
With gear train and 5in. hands. Price
22/8 each, post paid.

" BULL " 1/10th H.P. CAPACITA-TOR START INDUCTION
MOTORS. 230/250 volt a.c., 50 cys.
Speed 1,425 r.p.m., lin. diam. spindle
reversible. Ideal for projectors, etc.,
23/12/6 each.

HAND GENERATOR POWER
UNITS, output 6 volts d.c. at 31/4
amps., for charging. These are
unused and housed in metal cabinet,

x 10in. x 7in., 47/6 each.
ALTIMETERS, Ref. 6A/1537. Ideal for

conversion to barometers, etc., 7/6
each.

AIR TEMPERATURE GAUGES,
Ref. No. 6A/510, fitted Mercury in
Steel Capillary Tube, Transmitting
type. Reading - 30/0/50 + Centigrade.
Suitable for greenhouses. etc., 18/6.

SYNCHRONOUS MOTORS, 200/250 v.
a.c. 50 cys. with gear -trains. Final
speed 1 rev. per hour. Ex -Time
Operated Units by well-known
makers, size 38 x 3f x 3in. Price 21/6
post paid.

FULL MAILING LIST PRICE 6d.
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IPS
BENNETT COLLEGE can help you to

success through personal postal tuition
THOUSANDS OF MEN in important

positions were once students of The
Bennett College. They owe their success to
Personal Postal Tuition-The Bennett College
way. You have the same chance to qualify for
a fine career, higher pay and social standing.

SEND TODAY for a free prospectus on
your subject. lust choose your course, fill in
the coupon and post it.

To THE BENNETT COLLEGE (Dept. F.76) SHEFFIELD

Please send me free your prospectus on :

SUBJECT

NAME

ADDRESS

AGE (if under 21)

PLEASE WRITE IN BLOCK LETTERS

One of these courses will lead to your advancement

Agriculture
Architecture
Aircraft Maintenance
Building
Carpentry
Chemistry
Commercial Art
Draughtsmanship
Electrical Engineering
Electric Wiring
Engineering Drawings

Accountancy Exams
Auditing
Book-keeping
Commercial Arithmetic
Costing
English

Fire Engineering
Forestry
Locomotive Engineering
Machine Design
Mechanical Engineering
MotormEngineering
Plumbing
Power Station Engineering
Quantity Surveying
Radio Engineering
Road Making

General Education
Geography
Journalism
Languages
Mathematics
Modern Business Methods

Sanitation
Steam Engineering
Surveying
Telecommunications
Textiles
Wireless Telegraphy
Workshop Practice

Police Subjects
Salesmanship
Secretarial Exams
Shorthand
Short Story Writing
and many others

GENERAL CERTIFICATE OF EDUCATION : R.S.A. EXAMS.

2 YEARS GUARANTEE
WITH EVERY

BURGOYNE Custom Built
8 VALVE Radiogram Chassis
* Illuminated full * Size 91in. high x
vision coloured tuning 13in. wide, Bin. deep
scale 111in. x 6iin. -chassis height 24 in.
* Negative feedback. * Spec i a I mains* 8 valves - 6C9, transformer with
6F15, 6LD20, 6L1. smoothing circuit
(2) 61'25, UU7 and reduces hum to a
6MI. * Separate minimum. * Clear
bass and treble con- long distance recep-
trols for cut and lift. lion. * Speech coil
* Wavebands 16-50 ; impedance. 3 or 15
190-550 ; 1,000-2,000 ohms. * Extension
metres. * Magic eye speaker sockets.
tuning indicator and CREDIT SALE. Send
precision flywheel 59/- to secure and 8 HIRE PURCHASE £7 14s. de -
tuning. * 8 watts monthly instalments posit, 12 monthly payments or
push-pull output. of 59/- 29/-. Carr. and pkg. 7/6.

EXPORT Price £17 10s. (excluding P.T.).
M.O. S. E & G MAIL ORDER SUPPLY CO., 33 Tottenham Court Rd., London, W.I.

22 GNS. (200-250v. A.C.)

The Ideal Machine for the
PRACTICAL WOODWORKER

SYLVAN SAW BENCHES
 Petrol Diesel - or Electric Drive
 From 10" to 16"  Silent v. belt drive

IMMEDIATE DELIVERY

Full details from the manufacturer :-

F. W. KUBACH (Dept. A) 12 SYLVAN ROAD
LONDON, S.E.19 TEL. LlVingstone 3311

"'PLEASURE. AND PROFir

SILK SCREEN PRINTER
with ALL SUPPLIZS

& FREE COURSE !

PRINTS IN SIX COLOURS g.',Vnt43,
printing. and colouring process for amateurs or
Professionals alike and all handicraft workers. Its
versatility is enormous. It will print a few copies, or
hundreds, to a professional standard, in solid colours.
or intricate designs, on cloth, paper, wood, etc. Print
notices, greeting cards, drawings, paintings in full
colour. photographs, type -script. Fluorescent colours.
suede Rocs and novelty Mulles, transfer papers for printing
your own transfers also available. Can also be used as
first-rate duplicator with any typewriter. Nowhere
else is such a large and comprehensive outfit offered
for so little money. Hundreds of customers testify
to the quality and amazing value. Do not miss this
opportitnta.
-ON PAPER. WOOD, CLOTH, PLASTICS, etc.
AMERICAN PUBLISHERS SERVICE

(Graphic Arts Div.),
DOCKING ROAD, SEDGEFORD, N OREOL'(

This IS the

BARGAIN OF THE YEAR
COMPARE THE VALUE

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

ated WOODEN BASE.
Patented ADJUSTABLE
HINGES (for printing on

material up to tin. thick).
Fine Quality SQUEEGEE

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

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

iron).
STENCIL CUTTERS and
HOLDER. Register Guides,

Masking Tape, etc.. etc.
And FREE 101- COURSE
giving step by step procedure
for every application of pro-
cess. including PHOTO
STENCILS. DAYGLO.

FLOCK finishes, etc.

for 47/6 dw'stpai
REFUND GUARANTEED

IF NOT APPROVED
WITHIN 7 DAYS.

BLACK AND DECKER ELECTRIC
TOOLS ON EASY TERMS!

Build up your home workshop stage by
stage on easy terms. The Ito. drill shown
drills, polishes, sands and grinds and can be
used with the vertical stand and lathe,
besides other attachments. Drill, 25.19.6 :
Vertical Stand, £3.7.6: Lathe, 25.5.0.
Drill only, Dep. 30/- and 8 monthly of 1313 :
Drill and Stand, 48/6 and 8 of 20/8: Drill
and Lathe. 67i- and 8 of 24,6. Write for
complete Catalogue. Terms for lin, drill,
etc., on application.

TELEPHONE HAND GENERATORS.
Plessey Type C. YA2878. Unused. 12/8,
P.P. 1/-.
MAGNETO BELL for use with above.
316, P.P. 9d.
MODEL MAINS TRANSFORMERS.
Input 2101250v., Output 3, 4, 5, 6, 8, 9, 10,
12, 15. 18, 20, 24, 30v. 2 amp. rating. 22/6,
P.P. V-.

METERS BRAND NEW AND BOXED SCREENED MULTIWAY CABLE.
0-5 mA. D.C.. MX., 2in. Flush Square, 86 Plastic covered, colour coded, will carry
0-10 mA. D.C., M.C., 21in. Flush Round, 9/6 1 amp. per conductor. 10 -way, 116 :
0-30 mA. D.C., M.C., 21n. Flush Round. 716 15 -way 2/- : 20 -way. 2/9 per yard. P.P.
0-100 mA. D.C.. M.C., 21n. Flush Square, inc. Minimum 5 yds.

(Scaled 0-3001 718 STRONG STEEL BOX, 101n. x 10in. x
0-30 amp. D.C.. MC.. 2in. Plush Square, 611n. With lid and canvas shoulder strap.
(P.P. 9.1. on all MeLerF.) with Shunt, 8'6 Ideal for tool kit, etc. 7/8, P.P 1'9.
LEE ELECTRICAL (Dept. P). 2 and 3 SALE PLACE. LONDON, W.Y. PAD. 8189
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LIGHTING S'WEICIA CIRCUITS
Some Suggested Circuits for Additional Household Lighting

ADDITIONS to existing lighting circuits
can quite frequently be made with
advantage, or become necessary when

photographic dark -rooms, workshops, or
other work rooms are arranged. Such additions
to an existing electrical installation can be
made without any particular difficulty, and
with perfect safety, if the regulations which
apply are kept in mind, and the correct
method of wiring is known. On the other
hand, incorrect and haphazard installation
of additional lights or switches may cause
danger to the user. A number of fatalities
arise annually from equipment hooked -up

By F. G. RAYER

It is worth noting that the usual voltage
of 200 to 250 volts is the Root Mean Square
value, and that with A.C. supplies the peak
value is 1.414 this figure. Whether such a
voltage is fatal or not depends upon the
person's health, the contact resistance, con-
ductivity of flooring, and similar factors.
Switches must therefore be in the + ve con-
ductor for maximum safety.

Practical Installation
To avoid awkward joints, etc., " looping-

tn is frequently used, and has much to
recommend it. With such a method of wiring,
twin conductors can usually be used through-
out, and all joints are at switches, ceiling
roses, or lamp -holders.

The circuit in Fig. I is shown in " looped -
in " form in Fig. 2'. The ceiling roses have
three terminal plates, thereby permitting
a twin cable to descend to the switch. This
is tidy, convenient in obtaining an easy
wiring run, and avoids any need for jointing.

Fig. z.-Showing correct position for switches +ye
in +ye line.

in an unsafe manner, and the number of
severe (but non -fatal) shocks experienced
must be quite large. Such risks should at
all costs be avoided.

It is not necessary to set out in detail the
additions which may be made, since these
depend upon individual circumstances. A
few may be noted, however. First, two-way
switching can be employed with advantage
in many circumstances where one-way switch-
ing has previously been employed. Such
cases arise when a room has two doors, and
when it is desired to switch a bedroom lamp
from both door and bed positions. Again, it
is sometimes an added convenience to use an
intermediate switch with an existing two-way
switching circuit. Such a circuit is usually
employed for stair lights. If there is a bath-
room or bedroom at an intermediate position,
three switches, all controlling the same lamp
or lamps, may ,be used. This is also of
advantage in some other situations, such as in
long passages with a door at a central position.

Secondly, there are additions to existing
lighting-desk and bench lamps, reading
lamps, cupboard and passage fitments, etc.
All these can usually be added without any
particular difficulty. In other cases an outdoor
light in a high, waterproof fitting secured to
the house wall is of definite advantage.

Correct Switch Position
It is often not realised that a lighting

switch must be included in the correct lead,
not in either, as convenience or chance may
suggest. With standard A.C. mains one lead
is at high potential to earth-this is the
" Line " or + ve conductor. The other lead
is at low potential to earth-this is the
" Neutral," Earthed " or - ve conductor.
Switches must always be included in the
" Line " conductor, as shown in Fig. r. When
the switch is " Off " the lamp fitment will
then be safe to handle. Were the switch in
the other conductor, the lamp fitment would
be at high potential to Earth when the switch
is in the Off " position. In such circum-
stances a shock can arise when changing a
lamp, if the insulation is poor or if the contacts
are touched.

-ye

Twin cable

Twin
cableti Twin

cable

Switch Switch

When modifying an existing installation,
the method shown in Fig. 4 (which gives
the same results) is' sometimes more con-
venient in practice. In Fig. 3 one conductor
from the lower switch needs to go to the
+ve line and a junction box may be necessary
for this connecting point. But in Fig. 4
the three conductors from the lower switch
may terminate at the second switch-usually
that already situated by the bedroom door.
As a result, there is no need to remove or
alter any of the existing wiring.

Fig. 4 also shows connections for an actual
two-way switch, contacts being lettered to
agree with the circuit. In the modification
under consideration the existing on -off switch
by the door would be removed and replaced
by such a two-way switch, connections being
made accordingly.

Other uses for two-way switching will
doubtless come to mind, according to
individual circumstances.

With Intermediate Switch
The circuit in Fig. 5 may be regarded

as that in Fig. 3, with the addition of
an intermediate switch.
This switch is merely
inserted in the twin
conductors whiii pass
between the " B " contacts
(Fig. 4) of the two two-way
switches. With this type
of switching the lamp
may be switched on or
off at any of the three
positions, quite without
regard to the switch pre-
viously used to switch it
off or on, as the case
may be.

In Fig. 5 a second
lamp has also been added,
and this is often con-
venient with long or bent
stairways, etc. It is
sfiown looped -in to the
existing lamp and can,
of course, be used with
any other one- or two-way

switching circuit. If a stairway is illuminated
by a single lamp at the top, it is often of
advantage to provide such an additional light
at the bottom for adequate illumination when
a person is descending.

Special Circuits
It is frequently possible to arrive at some

circuit which is of particular advantage in

Twin

Lamp

Fig. 2.-Looped in connections for circuit in Fig. I.

Twin flexes of convenient length terminate
in holders for the bulbs.

This method can be used with advantage
in almost all wiring. If joints in wiring runs
are required, they should not be covered with
insulating tape, but should be contained
within a junction box. Such boxes are usually
of insulating material, with a removable cover,
and have two or four terminals.

" Looping -in " may take place at the
switches, when more convenient, or at the
lamp -holders themselves when these are of
the batten type. Any theoretical circuit
(e.g., such as in Fig. 1) may usually be
redrawn in practical form without difficulty.
The red -covered conductor should be retained
for the + ve connection throughout all wiring.

Two-way Switching
One circuit for this is illustrated in Fig. 3.

It is used for stair lights, lights in corridors,
and all situations where it is convenient to
switch a common lamp from two positions.
When modifying a bedroom light circuit
so that the lamp may be controlled from the
bed, a pendant switch of the type shown is
usually most convenient at the bed position.
The three -core flex should pass up into a
three -plate ceiling rose, from which a three -
core conductor of solid type can be taken
to the other part of the circuit.

-ye
the

2-Way
switches

Lamp

3-Core
....-- flex

Pendant
"Pear" switch

Fig. 3.-Two-way switching.
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Junction
box

2 -Plate
ceiling
rose

Shaving lamp
switch p Shaving lamp

Fig. 6.-Circuit with

individual circumstances. The circuit in
Fig. 6 is an example of this, and was used for a
photographic dark -room built in a large bath-
room and for a tubular shaving lamp. Origin-
ally the switch marked " Master Switch "
controlled the one bathroom lamp only, but
the additions were made in such a way that
when this switch is " off " the shaving lamp

Connections on
actual switch

Fig. 4.-An alternative two-way switching
circuit.

is also off, and so is any equipment in the
dark -room. This provides a positive safe-
guard against the dark -room equipment or safe -
light being left on unnoticed, or against a
person leaving the room without having
switched the shaving lamp off, if it were used.
In addition, by the bathroom light having
to be on, there is an indication that the dark-
room is occupied.

In other cases similar circuits may be used.
An example is the installation of a light in a
toolshed or garage, where the circuit may be
made from the house in exactly the same way,
thereby assuring that the garage or shed light
is not left on unobserved. In such cases the
circuit is best connected to the switched
circuit of the room or passage through which a
person would normally go to reach the shed
or garage.

Installation Precautions
All wiring runs should be of proper five -

amp. conductor, secured by wiring clips.
Flex secured with insulated staples should not
in any circumstances be employed. If the
insulation eventually perishes or is fractured,
moisture may reach the conductor, making
the surface of the insulation, or damp wall
surfaces, etc., alive.

Lamp
controlled

by
Master
Switch

Darkroom
switch

14/1,

master control switch.

g-ve

Batten
holder

(Safelight)

With bathrooms, no switch should be with-
in reach of a person using the bath or touch-
ing water taps. It is for this reason that a
ceiling switch, operated by an insulated pull
cord, is shown for the shaving light in Fig.
6. In some cases (according to size of room,
etc.) such a switch would already be used for
the main bathroom light. Fitments in a bath-
room should be of the all -insulated type, and
no provision for portable appliances is permis-
sible. In Fig. 6, the dark -room, though reached
by passing through the bathroom, is wholly
separate-this is why a socket outlet is permis-
sible, and a cord switch is not required.

Draw A Circuit
When making additions to existing domestic

wiring it is of great advantage to examine the
existing wiring carefully and draw a circuit
of the section required. It will then become
apparent where other circuits may be joined
in, where cables may run, and whether any
junction boxes will be required. The main
house switch should be set in the " off "

June, 1954

position before making alterations. If Iseparate
main switches for ,power outlets antrlighting
are used, great care should be taken to assure
the correct switch is opened.

Earthing Necessary
Fitments with metal parts, such as for out-

door lights, should have the metalwork
securely earthed. This can be done by using
a separate stranded copper earth wire, or by
using a cable with earth conductor. The earth
wire is returned to the house mains -circuit
earth point, e.g., that to which the earth
pin of three -pin power outlets is wired. The

-ye
fve

2 -Way
switch

Intermediate
switch

2 -Plate
ceiling
roses

Lamps

Fig. 5.-Connections
for an intermediate

switch.
2 -Way
switch

metal parts of such fitments cannot then
become alive as any breakdown in internal
insulation would cause the lighting circuit
fuse to blow.

Finally, lighting circuits should not norm-
ally be looped -in to existing power circuits,
since the latter will be of 13, 15 or more amps
rating. Quite apart from other considerations,
such fuses would not provide proper protection
for a five -amp lighting circuit.

With D.C. mains the line at positive polarity
is not necessarily that which is at high poten-
tial above earth. Whether or not this is so
must, therefore, be ascertained in advance.

Colouring Metals
MOST common metals can be given a

dead -black surface coloration very
readily by chemical means. For instrument
work, such a coloration is very useful and
often indeed a necessity. The black colour,
unlike many of the painted -on lacquers, does
not flake off or chip away. Brass and copper
articles can be blackened by immersion for a
few minutes in the following liquid :

Copper nitrate ... ... 'oz.
Water ... 3oz.
A small quantity of silver nitrate dissolved

in the above solution is said to improve the
black coloration produced upon the metal,
but its employment is by no means essential.

Copper (but not brass) articles may be
made to acquire a slightly shiny black surface
by immersion in the following solution :

Ammonium sulphite (liver of
sulphur) part

Water    ... 4 parts
Brass articles take upon themselves a

steely -grey colour in this solution.
By immersing iron articles in a solution of

photographers' " hypo " they are given a
blue -black colour, particularly if a little lead

_

immersed in sodium -sulphide solution
turns almost black, while a black colour on
zinc can be obtained by immersing it in a
solution of antimony chloride.

A pleasant grey colour is- produced on iron
by boiling it for half an hour in a weak
solution of iron phosphate. This process is
akin to that of " coslettisation," a thin film
of iron phosphate and oxide being formed on
the surface of the metal.

In order to colour brass or copper a variety
of shades ending in black, the metals should be
immersed in a very dilute solution of
ammonium or sodium sulphide. Brass, for
instance, placed in an extremely dilute solution
of either of these sulphides will acquire a
golden appearance, whilst copper, in the
same solution, will be reddened. By making
these sulphide colouring solutions stronger
or by allowing a longer time for them to act
upon the metal, the mechanic will find that he
can get almost any yellow, red, brown or
black colour he desires on these metals.

Steel articles can be " blued " simply by
passing them through a flame. Better still,
they may be blued by boiling them for a short
time in a strong solution of hypo containing

.
hypo. aacetate or nitrate is dissolved in the hypo. a little lead nitrate.
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GALPIN'S
ELECTRICAL STORES

408 HIGH STREET, LEWISHAM,
S.E.I 3,

Tel. Lee Green 0309. Nr. Lewisham Hosp.

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

All goods sent on 7 days' approval against
cash.

EARLY CLOSING DAY THURSDAY.

DIMMER RESISTANCES. Large type
2,000 watts rating, 45/- each, carriage 5/-. ,

METAL RECTIFIERS, suitable for 6/12/24
volts at 10 amps charging with the correct
transformer, complete, 97/6 each.

6 or 12 VOLT RECTIFIERS at 4 amps
output, complete with suitable transformer,
200/230 volts input, 45/. each, post 1/6.

12/24 VOLT RECTIFIERS, at 4 amps,
with suitable Mains Transformer, 200/230
volts input, 55/. each.

MAINS TRANSFORMERS (NEW),
input 200/250 volts in steps of 10 volts,
output 350/0/350 volts, 180 m/amps, 4 volts
4 amps, 5 volts 3 amps, 6.3 volts 4 amps,
4S/- each, post 1/6 ; another 350/0/350
volts 180 m/amps, 6.3 volts 8 amps, 0/4/5
volts 4 amps, 45/- each, post 1/6 ; another
500/0/500 volts 150 amps, 4 volts 4 amps
C.T., 6.3 volts 4 amps, C.T., 5 volts 3 amps,
47/6 each, post 1/6 another 425/0/425
volts 160 m/amps, 6.3 volts 4 amps, C.T.
twice 5 volts 3 amps, 47/6 each, post 1/6.

MAINS TRANSFORMERS (NEW),
suitable for spot welding, input 200/250
volts, in steps of 10 volts, output suitably
tapped for a combination of either 2/4/6/8/10
or 12 volts 50/70 amps, 95/- each, carr. 7/6.

MAINS TRANSFORMERS, 200/250
volts input, output a combination of 6, 12,
18, 24, 30 and 36 volts at 6 amps, 45/. each,
post 1/6,

MAINS TRANSFORMERS, 200-250
volts input, output 400/0/400 volts, 280
m/amps, 6.3 v. 8 a., 2 v. 3 a., 5 v. 3 a., 4 v.
2 a., 4 v. 2 a., the last two heaters insulated
at 8,000 volts, 85/- each ; another 200/230
volts input, output tapped 0, 9, 18 volts at
4 amps, 25/- each, post 1/-.

MAINS TRANSFORMERS (NEW),
200/250 volts input in steps of 10 volts,
output 0, 6, 12, 24 volts 6 amps, 42/6 each,
post 1/6. Another, as above but 10-12 amps,
55/- each, post 1/6 ; another as above but
25/30 amps, 75/. each, carriage 3/6 another,
input as above, output 0/18/30/36 volts
6 amps, 47/6 each, post 1/6.
Ex-U.S.A. ROTARY CONVERTORS,
12 volts D.C. input, outputs 500 volts 50
m/a., 275 v. 100 m/a. Complete with
smoothing, 22/6 each, carriage 2/6, as new.
Ex -NAVAL ROTARY CONVERTORS,
110 v. D.C. input, 230 volts A.G. 50 Cy,
1 ph 250 watts output. Weight approx.
100 lbs., E12110/-, c/forward.
Ex-W.D. U.S.A. HAND GENERA-
TORS, less winding handle, output 425
volts at 110 rn/a., at 6.3 v., 21 amps, com-
plete with smoothing, 30/- each, carriage
2/6.

ELECTRIC LIGHT CHECK METERS,
useful for subletting, garages, etc., all for
200/250 volts A.C. mains, 5 amp load, 19/ -
each ; 10 amps, 22/6 ; 20 amps, 27/- ;
25 amps, 32/6.
METERS. Moving coil, 0 to 14 amps,
18/6 each. Ditto, Moving Iron, suitable for
A.C. 0 to 30 amps, 25/- each. Another
moving coil, 100 to 250 amps, D.C., 351 -
each, all 4in. scale.
1,000 WATT AUTO WOUND VOLT-
AGE CHANGER TRANSFORMER
tapped 0/110/200/230/250 volts, 25115/ -
each, carriage 4/6.
Ex-W.D. ROTARY CONVERTORS,
24 v. D.C. input, 50 v. 50 cycles, I phase
output at 250 watts, complete with trans-
former for stepping up from 50 v. to 230 v.,
E9.10.0 each. Ditto 450 watts, E12.10.0
each. Carriage forward.
HEAVY DUTY BATTERY CHARGERS
200/250 volts A.C. input 36 volts, 36 amps
D.C. output, E25 each, c/fwd.
400 WATT DIMMER RESISTANCES,
Large Stud type, 30/- each, post 3/6 each.
Ex -RADAR TRANSFORMERS, 230 volts
input, output 4 or 5 kV at 30 m/a., 6.3 v.
2 a., 2 v. 2 a., 4 v. I a., immersed in oil,
capable of a larger output than stated,
63/15/ each, carriage 5/-.
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put that in your pipe
and prove it !

IT'S A GALLAHER TOBACCO

Unsurpassed for
QUALITY
REPRODUCTION,

WO. Terown
"K

TYPE
MOVING COIL
HEADPHONES

The increasing appreciation
and importance of High
Quality Reproduction accounts
for S. G. Brown Type " K "
headphones being used in
Laboratories, Sound Studios
for acoustic research, monitor-
ing, DX work, etc. .

D.C. Resistance : 47 ohms
impedance : 52 ohms at 1,000
c/s.
Full details of the wide range of S. G. Brown Headphones
for specific purposes are available in Brochure " P.M."
-sent on request.

SHAKESPEARE ST., WATFORD, HERTS.
Telephone: Watford 7241.

CONICAL BAKEL ISED
PAPER DIAPHRAGM

SPEECH
COIL.

111

1:k
ALCOMAX

POLYTHENE
MAGNET

MEMBRANE

12

SPECIAL OFFERS
ELECTRO MAGNETIC COUNTERS.
-Post Office type, counting up to 9,999,
operating from 11 volts D.C. Coll resistance
3 ohms, overall size 41 x 11 x 1 /in., perfect
condition. 1216 each, post 1/-.
ALKLUM LONGLIFE BATTERIES. -
12 -volt unit consisting of 10 cells in crate,
each cell is 1.2 volts 45 ampere hours. Price
complete, uncharged. £10, carriage 10/-.VESTA XIA EXTRACTION FANS. -
230/250 volt 50 cycles. Bakelite cased.
Silent running. 90', post 2,6.
BLOWER MOTORS.-Dual voltage, 12/24
volt. No. 10KB/115 recommended for car
cooling or heating. 251-, post 2,'-.
TELEPIIONES.-For intercommunication
between 2 or more positions. These "ball
and reply " wall sets are a complete unit,
with bell. mike and receiver in neat wood
case, and only need a length of twin bell
wire between them. Brand new, suitable
for office or home. Robust construction and
efficient. £5 per pair.
MICRO-TELEPHONES.-Standard P.O.
hand type with transmitter and flex. 15/-,post 1,6.
TERRY ANGLEPOISE LAMPS.-Com-
plete with flex and S.B.C. holder, shade.
etc. Will stay put in any position, wall or
machine fixing. 35/. post 2'6.
VOLTMETERS.-0/300 volt A.C. 50 cycles.
21in. flush moving coil, rectifier type. 30i-,
post 1/-.
RESISTANCES.-Sliding type, 25 amps
0.4 ohms or stand, complete with insulated
knob, size 9 x 4 x 61n. 12'6, post 2/-.
HIGH-SPEED RELAYS. - Twin 1,700
ohm coils or twin 100 ohm coils. Siemens.
15/- post 6d.
GEARED MAINS MOTORS.-Universal
Series Type for 230 volt A.C. /D.C. 100 r.p.m..
torque 7 lbs. /ins. Klaxon No. EK3UB1-W3,
complete with control box to enable speed
to be varied. 115/- complete.
VOLTMETERS for A.C. Mains 50 cy.
reading 0 to 300 volt with clear 5in. dial only
60/- worth double.
ROTARY CONVERTORS.-From 24 volt
D.C. to 230 volt A.C. 100 watts. 92/6 each ;
also available with 12 volt input, 102/6
each, carriage 10/-.
CLOCK MOTOR.-Sangamo synchronous,
230 volt. 2 watt geared to 1 rev. per min.
15/-, post 1/6.
AUTO CABLE for car wiring and all
electrical purposes, waterproof. Single,
20/- : 3 core, 40;- ; 5 core. 53/- ; all per 100
yards.
VACUUM PUMPS or Rotary Blowers.-
Ex. R.A.F. Brand new. 7 cu. ft. per min.
10 lbs. per sq. inch at 1,206 r.p.m. Ideal for a
brazing torch, etc. Size 6in. x 41n. x 41n.
2 x tin. shaft. 22/6 each, post 2/-.
BUZZERS. -3 to 8 volts. In mahogany
case. Superior quality. 5/6 each. post 9d.
VOLTMETERS. -0-300 Flush D.C. Moving
Coil. 10/6 ; 0-20, 2In. Flush Moving Coil, 7/6,
0-40 2in. Flush M.C., 10/6, post 1/-.
AMMETER. -211n. Flush 0/25 amps.
Moving Iron. D.C. 7/6, post 1/-

.MOVING COIL METER with 1 M!A move-
ment, 2110. flush, rectifier type, scaled 0/100
volts A.C. Resistance 100k. ohms. A very
useful basic meter. 30i- post free.
MASTS, TELESCOPIC.-Extending to
12ft. in 7 sections, 12/6, post 1/6.
MASTER CONTACTOR.-A precision
made clock movement, contacts making and
breaking twice per second, with regulator.
incorporating heating device working on
12 or 24 volt automatically controlled by
thermostat. Brand new in soundproof oak
case. Only 12,6, post 2/-.
PORTABLE ELECTRIC BLOWER.-
This unit is a powerful 220 watts electric
motor, operating on 2201230 volts. Enclosed
type with handle. 8ft. of metallic flexible
hose and nozzle is included, also 7 yds. C.T.S.
flex for connection to the mains. These
units are brand new and offered at about
half the usual price, they have many uses
where clean, dry air is required. 130/ -
complete.
INSPECTION LAMP.-Complete with
Battery Case. Fits on forehead. Leaves
both hands free. 7/6. post 1/-.
ACFIL PUMPS.-These pumps enable
you to fill all accumulators on the bench
with the carboy at floor level. Brand new,
only 30/-, post 2/-.
EXTENSION SPEAKERS. P.M. 5 in. In
wood case ffin. r 71in. -< 4in., 17/6, post 2/-.THERMOSTAT 5WITC11.-Ilimetal type
in sealed glass tube, 211n. x llin. 30 deg.
Cent. Ideal for Aquariums, Wax and Oil
Baths, Gluepots, etc. Will control 1 amp.
at 240 v., 5'- each, post 6d.
THERMOSTAT.-Satchwel 1 12In. stem..
0/250 v. A.C./D.C. 15 amps. A.C.. .1 amp. D.C.
10 to 90 deg. Cent., 35/-, post 1/6.
"ELF" CIRCUIT BREAKER, avoids
blowing mains fuses if circuit is overloaded.
Reset in an instant. Very useful on ',est
bench. Size 3in. round, 9/8, post 1/-.
LOW VOLTAGE CIRCUIT TESTER.-
A self-contained unit for making a complete
and rapid check of the generator -battery
circuit of a vehicle. Battery voltage, reg-
ulator and cut-out settings and generator
performance can all be easily determined.
American made. Complete with instruction
book. 25/101-, post 21-.
SWITCHES.-A row of 5 in a flush mount-
ing bakellte moulding 51in. x ltin. x 21n,
Ideal for model railways, etc., 5/6, post 9d.
BALL RACES.-No. EE2, lin. x Sin., 3/,
30/- doz., post free.
THRUST RACES.-13a6in. x ifs., 1/6,
15/- doz. Post free.
RECTIFIER UNIT.-Input 230 volts A.C,
Output 12-0-12 volts 1 ampere D.C., 50/-,
packing and carriage 5h.

Lists available, 6d.

WILCO ELECTRONICS
DEPT. P.M.,

204, LOWER ADDISCOMBE ROAD,
CROYDON.
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Miniature Motors. U.S.A. make 2f x
Ifin. 3/l6in. spindle with detachable
worm drive, 12/24 volt, 10/,
Time Delay Relays supplied to your
requirements.
Powerful small Blower Motors, 24 v.
A.C./D.C., 14/6. As used for the Hedge
Trimmer.
Type 6C Oscilloscope Unit, With
VCRI38 3iin. Tube, and conversion
circuit for standard " Scope," 58/6.

Transformers, Input 200/240 v. Sec.
tapped 3-4-5-6-8-9-10-12-15-18-20-24-30
vets at 2 amps., 21/6. 17-11-5 volts, at
5 amps., 22/6. 17-11-5 volts at li amps.,
16/6. 6.3 volts, 2i amps., 8/-. 12 months'
guarantee.
Selenium Rectifiers F.W. 12-6 volt, 1 A.,
8/6. 3 A., 14/6. 4 A., 23/6. 6 A., 30/,
24v. 2 A., 30/-. 250 v. 100 mA. H.W.,
9/-, 250 mA., 17/6.
D.P.D.T. Relays. Operates at 200/300
volts D.C., 8/6. D.P. Make and Break,
8/6. Any combination or voltage can
be supplied at varying prices.
0-5 amp. 24" Square Mit Ammeters,11/-.
Veeder Counters. P.O. Type, 24/50 v.
D.C. 0.9999, 15/6.
Mit Microphones with matched trans-
former, 15/6.
Telephone Breast Plate Microphones.
Ideal for Home 'Phone System, 4/6.
Rheostats. 12 v. I A.,2/6. 12 v.5 A., 10/6.
Latest Car Lights Relay Assembly
" Flasher " Unit, 6 or 12 v., 17/6; or
with 2 lamps and switch, 50/-. STATE
BATTERY CONNECTION TO
CHASSIS.
4 ft. Fishing Rod Aerials, Set 3, 7/6.
Base, 3/6.
TR.1196. Transmitter Section. NEW
and complete - less valves - 4.3-6.7
Mc/s. Easily converted. 15/-. Valves
are EF50, TT I I, EL32, set 25/-.
4iin. 0-100 Micro -amp. Meters. Made
by Ernest Turners, E4/12/6.

All Carriage Paid in U.K.
THE RADIO &

ELECTRICAL MART
253, Portobello Rd., London, W.II

. Park 6026

WATSON'S SPECIAL OFFERS
LYON ALCO. Unused
beautifully built 360 w.
12'18 v. Generating
Sets direct coupled.
self contained in steel
frame with switch
panel, volt and am-
meter, cut-out voltage
regulator, etc. Just
the set for hundreds
of purposes and ex-
ceptionally economi-

cal in service. A fraction of to -day's value.
Price 02/10/0. Carr. 12/8.
LENS UNITS. First grade projector lens
units from gun sights. Each unit lain. diam.
by 2in. long. Price 8/6. Post 9d.
ASTRO COMPASS. Precision observation
instruments. Optical sight, four scales,
two spirit levels in case, 8/6 Post 1/10.
ALTIMETERS. Single pointer type,
0/3.lB0ft. 11/8. Post 116.
SIGHTING TELESCOPE. 24in. overall.
Precision built. 23/6 Post 2/-.
INERTIA SWITCHES. Ex. A.M. in
aluminium housing. approx. 41in. x 31n. x
31n.. 7/6 Post 1/3.
COIL SPRING. ENDLESS BELTS lin. x
12in. long, extends to 15in. Any number
can be joined together. 20 for 4/6. Post 9d.
MAHOGANY FINISH BOXES. Beauti-
fully, made with brass bound lid and brass
fastener. 141n. x 91n. x 9in., 8/6. Post 2/-.
IRONCLAD SWITCHES. 500 v. 60 amp.
with two fuses. Size llin. x Skin. x 41n.,
19/6. Post 2/-.
OIL SYRINGE. Large capacity barrel.
lft. long, tin. diem. With lit. flexible pipe
extension. Price 9/6. Post 1/8.
FLEXIBLE SHAFTS. Brass outer casing
and unions 7/161. outside diam.. 6ft. 10in.
long. Price 15/- Post 1/6.
SUPERFLEXIT. Flexible pipes suitable
for petrol, oil, etc. Approx. 2ft. 10in. with
lin. or 1 in. B.S.P. Unions, 2/- each. Post 9d.
OLIVE GREEN PAINT. Synthetic matt
finish in one gallon tins, 17/6. Carr. 2/-.
MAP CASES. Transparent perspex with
hinged door 1341n. x 9in. Price 1/3. Post 6d.
FLEXIBLE LEADS. 20ft. length, four
conductors T.R.S.. 31- each, four for 9/9.
PRECISION GEAR UNITS. Taken from
Gun Predictors containing approximately
40 lin. ballraces, 40/50 spur and bevel gears,
differentials, etc., 85/, Carr. 2/6. ALSO a
much larger unit containing approx. 100
/in. ballraces, 85/90 gears, housings, shafts,
worms, material, etc.. too numerous to
specify. 27/1510. Carr. 7/6. These units
provide a fascinating and extremely useful
store of material for the experimenter and
builder.
Hundreds of other Bargains available. Send

stamp for list.
EASTERN MOTORS. ALDEBURGH,

SUFFOLK
Phone 51.

Ideal for use in pattern

shops, assemblyp etc.
lines,

maintenance
sho

PROMPT
DELIVERY

VICTORIA WORKS. WILLESDEN . LONDON . N .W.10.
leingnnn. flholtona Horiel London

WORKS  WILLESDEN CARDIFF  MAESTEG  LEISTON IPSWICH

THE 134DZIP RANGE
INCLUDES.-- GRINDERS
DRILLS. COOLANT PUMP.
SANDER.NIBBLING SHEARS.
TOOL POST GRINDER
BRAZING ATTACHMENT.
TWIST DRILL GRINDER.

PARKER'S SHEET METAL
Heavy Vice Model.
Capacity 18 gauge
M.S. x 2ft. wide.
Loose Attachments, if
required, for Radio
Chassis, Tray or Box
making.
Weight 22 lbs. Price
50/-. Attachments -1/6
per ft. Carriage 4/-.
With Attachments 513.

ALSO
PARKER'S

SQUARE TYPE
DRILL VICE

Machined table Tin. x
6in. x kin. Jaws of
Bright Steel. Admits
stock of 4in. Complete
with stand. Heavily
constructed. Weight
131 lbs.

Price 37/6.
Carriage 216.

A. B. PARKER

FOLDING MACHINE

WHEATCROFT WORKS, WELLINGTON
STREET, BATLEY, YORKS.

Telephone BATLEY 426.

IMF  Unmatched holding power.
 Completely impervious to

damp.
 No fear of burring ends

when driving home.
 Easily cut off to lengths

required.

Obtainable in packs of 12-
50-100 at all larger Iron-
mongers.

Write for Illustrated BookletL,,

Pr. USE TOGETHER WITH MASON MASTER DRILIS

Manufactured by
JOHN M. PERKINS & SMITH LTD., BRAUNSTON, NR. RUGBY

HERE'S VALUE!
NEW BATTERIES

Guaranteed
6 VOLT, 56 AMP.-

7/ x61 i
81 x6 13;1x 6

9x
71 53/648/6

Carr .1 Packing 9,-.
12 VOLT, 56 Amp.-

13; xfi 9
154 x61 x

x
7 3105'- 93/6

Carr./Packing 11i-.
Other sizes in -stock.

NEW THERMOMETERS
--- Ex -Govt. 0-100 deg. C. and

40-140 deg. C. 2lin. dash -
fitting, with approx. 20/
40ft. tubing. Suitable for
WATER or OIL riejia
Union 2/8extra.. v
Post and Packing 1;10.

Here's a Bargain
NEW ELECTRIC MOTOR
12/24v. D C. 33 amp'
.33 H.P. 3,800 r.p.m.
Size: 7in. 4in.
(approx.). ONLY 41/6
PostIPacking 2/9. R.

VOLTMETERS
New Ex -Govt. Moving 12/i'
Coil, 0-20v., 2/n. square RR/
dial.

Post/Packing 1/2.

PRESSURE STOVES
New British Army Paraffin
Stove. Pressure pump flame
adjuster. Folding metal arms
give 10in. diameter. Spares
kit. Very strong construc-
tion. Fitted metal container
91in. x 5in. Takes up little
room in pocket or kit. Ideal
for all purposes.
Post & Packing. 1/8. 25/-

25/..DEPOSEITASIS'
GOODS VALUELIVERY OF GOODS VALUE,

Balance payable over 6 months.
NEW ILLUSTRATED CATALOGUE FREE.

PRIDE & CLARKE Ltd.
(Dept. P.M.), 158, STOCKWELL
ROAD, LONDON, S.W.9. SRI. 6251

NEVER
FORGET

to keep a regular supply of
' Plasticine ' on your bench.
This versatile modelling
material is wonderfully useful
in all branches of practical
mechanics. Plasticine ' makes
excellent mock-ups and proto-
types. It is clean and easy to
handle, and lasts for a very
long time. You can buy it
at stationers, stores and toy
shops, in 16 attractive colours.

Plasticiqc:
HA RBUTT'S

PLASTICINE LTD
Bathampton, Bath,

Somerset
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The "Litesold " Miniature Soldering Iron
THIS miniature instrument is primarily

designed for light soldering work, but
will carry out any normal soldering work on

The " Litesold" miniature soldering iron.

radio and television receivers. The range of
sizes comprises instruments with kin., 3/16in.,
yin. and yin. diameter bits, and they are
supplied to work off a large number of A.G.
and D.C. voltage ranges. Economy claims are
that only the bit has to be replaced when worn
down and there is a big electricity saving. The
fully insulated element is flash tested to frame
during manufacture at r,000 volts A.C.
Models in all four sizes are available in either
fixed or replaceable bit types. The smallest,
the /in. bit size, is supplied with a cover, as
shown in the photograph.

The price of the gin. replaceable bit
instrument is £r is. 6d., and the gin. size
costs £t 8s. 6d., the fixed range being a few
shillings cheaper. The sole manufacturers are
Light Soldering Developments, Ltd., 30-32,
Devonshire Road, Forest Hill, London,
S.E.23.

E.D. Diesels
MESSRS. BASSETT-LOWKE, LTD.,

112, High Holborn, London, the well-
known firm of model makers, are supplying a
range of diesels and driving accessories,
particularly recommended for model power
boats or aircraft (free flight or line controlled).
They range from the " Bee," a i cc. 21in.
high motor, with a weight of 210Z., and with
r.p.m. of 7,000 plus, to the 5/oz. 3.46 cc.
" Hunter," which develops ro,000 r.p.m. and is
ideal for control line and stunt -flying. They
range in price from £2 14s. 9d. to £3 18s. 6d.
Among the accessories supplied are propellers
(air and water), marine unit flywheels, shafts
and stern tubes, driving dogs, etc., and all are
available either to personal shoppers or
by post.

Micromodels
THESE three-dimensional volumetric

models are printed on cardboard, and
then cut out to form miniature replicas of

A sample micro:n(7dd.

interesting mechanical, architectural, indus-
trial and maritime subjects. The makers state
very firmly that these are not toys, but
authentic models for craftsmen and finished

specimens, they claim,
often change hands at
prices running into
guineas. An illustrated
list of roo models
will be sent on the
receipt of a stamped,
addressed envelope by
the makers, Micro -
models, L t d., 3,
Racquet Court, Fleet
Street, London,
E.C.4.

The "Standard" top -opening pottery kiln.

Electric Pottery Kilns
MESSRS. MILLS AND

HUBBALL, LTD.,
to, Silvester Street, Great
Dover Street, London, S.E.1,
have sent us details of the
electric kilns and other
pottery materiz 13 which
they supply. An example
of their products is the
" Standard " top -open-
ing kiln (see photo-
graph) which has a
firing chamber,
9in. x 9in. x 9in., lined
with Moler Super w
H.T. insulating re-
fractory r lin. thick.
This is surrounded
by Sin. thick Moler " Economite " slab,
and the kiln is contained in a welded steel
frame with Sin. legs. The chamber is sealed
with a Stourbridge tile and a Sin. thick
Moler " Economite " slab lid; both kiln
and lid are panelled. There are three
elements, the firing time for pots being from
three to five hours. The external dimensions
are r9in. x r9in. < 23in. high, it weighs
r 'cwt., the total loading is 3 kW., zoo-25ov.

A.C./D.C., and the maximum working tem-
perature is 1,050 deg. C. This model is also
made in front -opening form and other kilns
are available with different firing chamber
sizes. Some are intended for enamelling and
have a maximum temperature of 900 deg. C.
The price of the smallest of these, the
" Junior " Enamelling Kiln, is £12. The kiln
illustrated costs £22. A long list of accessories
and pottery materials is available, including
replacement elements, clays, pyrometers,
tools, brushes and kiln furniture. Details are
available from the makers.

" Manormus " Drawing Instrument
THE " Manormus " self -spacing sliding

ruler is one of the many and varied
instruments supplied by the firm o W. G.
Pinner and Co., r, York Road, Birmingham,
16. The general outline may be seen from the
illustration ; it contains 216 precisely spaced
holes, precision drilled for a 5H pencil ; its
top edge is a 6in. ruler; the sides are Sin.
rulers ; it contains a protractor of 180 deg. by
5 deg. and is a set -square of 90 deg., 90 deg.,
75 deg., and 105 deg. It is used for distance
ruling in pre -determined distances of i/zoin.,
and all its 5o multiples up to 2 and r/ r6in.
and 4o multiples up to 21in. It is useful for
vertical or oblique ruling and as a shading
ruler and a diagram ruler ; using a drawing -
pin as a pivot it can be used for drawing circles,
and one of its chief uses is in shadow lining
for lettering. The price of this instrument
is 16s.

Also from W. G. Pinner we have received
details of " Drawink," a new waterproof
reproduction ink, claimed to be completely
non -clogging and equally successful for writ-
ing, sketching, draughting and stencil work.
Full lists of the many and varied shadings
supplied by this firm may be had on enquiry
from them.

Wolf Electric Tools
AT the recent British Industries Fair, the

above firm displayed, in addition to their
firmly established electric tools and equipment,
some newcomers to their range. Amongst
these there was a recently introduced Sin.
Portable Electric Belt Sander (Type BS3), a
machine of abundant power for continuous
operation, offering advantages in speed,
accuracy, perfect finish and dependability.

Portable electric saws were featured in two
models-Types RS7 and RS to. The first is a
powerful saw of medium capacity of 2-5/16in.,
and a bevel cutting capacity of 2in. The RS ro
is an ideal general purpose saw for heavy duty

21/2 4/

41/7

.1 1 i 1 rl

4cr
2 1 10L4 -0-. /22.2f 2 3

214 2,, Wren! Drawl Instrument 2,,

MA NORMus
° Interwhoail node Mark

2
Patent

-7.

-0-
Lie

-®. vs 3/0 3/8

The " Manormus" drawing instrument.

ripping and cross -cutting, with a cutting
depth of 3/in. or 2.1in. for bevel cuts. It can
also be used with outstanding success on
material such as corrugated asbestos, steel
sheets, brick, stone and marble, and suitable
abrasive discs are also available for cutting
metal tubes and sheets up to lin. thick.

The Wolf Combined Mortiser and Drill
(Type CM4) with a capacity of up to tin. in

(Continued on page 409)
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TO THE EDITO
The Editor does not necessarily agree
with the views of his correspondents.

Flying Saucers

SIR,-I have been interested in " Flying
Saucers " right from the very first

reports and have eagerly awaited each new
development with interest, always keeping my
eyes skinned, hoping tc see something un-
usual in the skies.

About three months ago a friend and I
were observing through my 6in. reflector,
which stands in my garden. The time was
5.45 p.m. approximately about mid -Decem-
ber. We were looking at Jupiter and various
Stars in Orion. My friend happened to look
towards the west and said, " What is that
over there by the hill, is it another planet? "

Just above the low hill nearby was a bright
star, about the brightness of Saturn when
at its closest. So I turned the telescope in
that direction to look at it before it set below
the hill. Before I could pick it up in the
finder it had moved behind some poles a dis-
tance away. I thought it was moving rather
quickly for a setting heavenly body. When
it reappeared it seemed to be moving more
parallel to the earth than at the angle one
would have expected. The trouble was it
was very difficult to get it in the telescope
due to the magnification (about toox) so
we worked one at the finder and one at the
eyepiece.

When we did get a glimpse of it, we were
amazed to see instead of one object it
appeared as a close group or formation of
bright lights, anything from 6 to 12 in
number which reminded me of the Pleiades
or seven sisters. We took turns at the eye-
piece, but could not keep it in the field of
the telescope for any length of time to
examine it.

For the naked eye it was moving very
slowly, but appeared to move rather quicker
than when we first saw it, when, for all
intents and purposes, it appeared stationary.
So we followed it until it disappeared behind
the houses to the north.

While it crossed from south to north there
was no noise, its movement was very slow,
far slower than an aeroplane, and more like
a drifting object, so it took five or more
minutes to move between the hill and the
houses. It did not look like the navigation
lights of a plane, but rather like a bright star
among the other stars.

A few minutes later I walked to the end of
the road, and there to the north it was still
going far over the sheds of Parkeston Quay,
and was much fainter. I watched it till it
was out of sight. What it was I do not
know, so maybe someone can suggest an
explanation as it somewhat resembled the
formations of lights photographed in your
recent review of Adamski's hook.-D.
HARVEY (Parkeston).

SIR,-I have just read PRACTICAL
MECHANICS for March, 1954. This

is the first time I have read your journal,
and I was very impressed by its high
standard. However, I feel that some of the
remarks published on " Flying Saucers " can-
not go unchallenged.

Mr. W. Kohl imagines that saucers may
be experimental craft still on the secret list
of some country. From what countries do

R .....c.

they originate? The most obvious ones are
U.S.A., U.S.S.R., and Great Britain. Let
us examine the possibilities of them coming
from these. First, the U.S.A.: does Mr.
Kohl know that a Captain Mantell of the
U.S.A.F., was sent up in a fighter to inves-
tigate a saucer and in so doing met his death?
Does Mr. Kohl know alsb that on several
occasions saucers have flown near to Ameri-
can aircraft? Surely if these objects belong
to the U.S.A. then fighter pilots would not be
sent to investigate them nor would the objects
be permitted to fly close to civil aircraft.

As for U.S.S.R. and G.B. it is very dotibt-
ful whether either country could have been
experimenting with secret aircraft for any
length of time. (The same applies to the
U.S.A.). Do not let us forget that saucers
have been reported over a considerable period
of time. The saucers have not appeared
since 1947 only. For example, one was
recorded as passing over Byland Abbey,
Yorks, in 129o! If saucers are secret craft
then the powers must have been experiment-
ing a very long time!

Several readers said that Adamski's saucer
resembled an electric light shade, or humming
tops, bath plugs, etc. Here I should like
to quote Mr. Waveney Girvan, Editor -
in -Chief, T. Werner Lawrie, Ltd. (the pub-
lishers of Adamski and Leslie's book):-

" I have myself noticed a likeness to the
lid of an electric kettle and to my bath plug,
which is at the moment unrelated to its chain.
All of this seems to prove that circular and
dome shaped objects resemble each other in
general appearance-a conclusion so obvious
as to be unremarkable. . . ."

The above quotation is taken from a letter
by Mr. Girvan to the " Observer," Oct. i8th,
1953.

Your statement, sir, that books on " Flying
Saucers " have made people over incredulous
about space travel seems hard to understand.
I have found that most people having read
about saucers become interested in space
flight and often become enthusiasts. After
all, going by your statement one would sup-
pose that science fiction magazines would
make people incredulous, too, whereas I find
just the opposite happening.-P. F. SHARP
(Knutsford).

Electronic Tortoise
SIR,-With reference to " Information

Sought " on an Electronic Tortoise
(page 320, April issue), by Mr. G. Bryson,
of Enfield, constructional details of
" Timothy," a robot electronic turtle, were
given in the American publication " Radio
and Television News," for April, 1953. It is
normally available in this country, but if
Mr. Bryson wishes, I should be pleased to
lend him my copy.-L. H. BROWN (Abingdon).

SIR,-Mr. G. Bryson, of Enfield, will find
the circuit diagrams and sufficient

constructional information in a book entitled
" The Living Brain," by W. Grey Walter
(Duckworth) for his electronic tortoise.

The account appears as a rather shott
appendix to the above volume, but the book
is worth reading as it provides a justification
for the evolution of M. Speculatrin-L. S.
JOHNSON (Glos).

Fishing Reel
SIR,-As a maker of various types oT reels,

and a sea angler of forty years' standing,
I should like to inform Mr. Hutchinson
(" Information Sought," April) that in my
opinion ball bearing reels are not as good as
cone type bearings. I have made several of
the cone type, plain bush type, and ball
bearing type. The latter is affected by the
salt water; although they are made totally
enclosed, it still penetrates into the race.
If Mr. Hutchinson wishes to get in touch with
me, I am quite prepared to give him sizes,
balance, etc.-R. A. MooN (Yorks).

Pottery Kilns
SIR,-In the April issue of PRACTICAL

MECHANICS we have noted a query
(page 32o) concerning Pottery Kiln Design.
We are designers and manufacturers of small
electric kilns and have a prototype gas kiln
under construction, and we should like to
point out that your reader cannot hope to
attain or maintain temperatures of 1,000-1,200
degrees Centigrade with his design and your
suggested modifications.

In addition to the inner refractory lining,
a high temperature kiln needs also to be well
insulated so that the heat can be conserved.
The insulation of an ordinary gas stove may
be satisfactory for domestic requirements
(300-400 degrees Fahrenheit), but is quite
useless for the temperatures required here.
Apart from the considerable heat losses
which are bound to occur round the door, the
losses due to poor insulation would be
enormous, and would effectively prevent the
desired temperature ever being reached.
Incidentally, the method suggested for retain-
ing the firebrick lining of the door is quite
impracticable.

We do not know the nature of the brazing
lamps mentioned, but consider that for a gas
kiln of this size a flow of 12o ft./hour would be
necessary. Adequate provision for secondary
air inlet, and flue on top of the kiln, would
have to be made.-MILLS AND HUBBALL, LTD.,
Potters Merchants (S.E.r).

[NOTE.-This firm's products are mentioned
editorially in " Trade Notes" on page 405.1

Flash Photography
SIR,-The following details of a capacitor

flash apparatus I built may be of interest
to amateur photographers like myself,
especially those very remote from centres
where batteries other than for torches cannot
be readily purchased, and to those who take
flash pictures only once in a while.

The main circuit is the same as that described
by Mr. F. G. Rayer in the November issue of

IIIIIIIIIII

Mr. N. D. Ottman's flash bulb circuit.

PRACTICAL MECHANICS, the only difference
being in the method of providing the power
to charge the capacitor. Instead of expensive
deaf -aid batteries which soon run down, even
when out of use, two 1.5 volt unit cells of any
size torch batteries can be used (I take two
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FOR SALE

"TYLER SPIRAL HACKSAW BLADES
-11- are " all -ways " sharp ; cut
intricate shapes in steel, wood, plas-
tics ; 12 Blades and Adaptors to fit
Standard Hacksaw 5/6 from your
local dealer, or 6/-, post free, from
Spiral -Saws Limited, Trading Estate,
Slough.
/TRANSFORMERS, Rectifiers, Volt

and Ammeters, Controllers, Cut-
outs, Battery Chargers, Power Units ;
lists ; s.a.e. Harry Gilpin, Manu-
facturer, Portobello Works, Walton -
on -Naze, Essex.
QTARLON PLASTIC ENAMEL

PAINT in tubes, 1/- each,
covering approximately 8 sq. ft., or
complete cycle frame ; suitable all
paintabie surfaces. Colours : rich
brown, bright red, pink, bright
blue, maroon, turquoise, cream,
yellow, black, deep green, bright
green, mid -grey, white and clear ;
home trade and export. Obtainable
from Handicraft, Hobbies and other
shops, or send 1/3 for sample tube
and colour card, post free, to sole
manufacturers : Starline, Southend,
Essex.

WRINGER ROLLERS to order.
wood or rubber; s.a.e. for details;

1 week. Wringer Hospital. Sandy -
gate, Burnley, Lancs. Est. 40 years.
NUTS, BOLTS, SCREWS, Rivets,

Washers, and hundreds of other
items for model engineers and handy-
men; s.a.e. for list. Whiston (Dept.
PMS), New Mills, Stockport.
VRACTIONAL SYNCHRONOUS
-a- GEARED MOTORS, 230v. A.C.
S/Ph., 50c., final speed 1 r.p.h., and
similar 2 r.p.h. ; price 12/6 each,
plus 1/- postage. Universal Electrical,
221. City Road, London, E.C.1.
HOW TO RE -WIND and Service

Electric Motors, Generators.
Complete Practical Book only 3/- ;
p.pd. Below: -
10,000 FORMULAS, Processes,

Recipes, Trade Secrets.
This is the 1,000 -page money making
and money saving book of the cen-
tury. Limited number again avail-
able. Full approval against payment,
27/6, p.pd. Below:-
BUILD YOUR OWN PHOTO Equip-

ment, 12 designs in two books.
Enlargers, printers, dryers, timers,
etc., 6/-; p.pd. Below:-
AMERICAN

BOAT BUILDERS
Annual ; 28 boat plans, 8-22ft.,

and other helpful articles. 7/6 ;
laELESCOPES-DESIGN

AND CON-
Below:-

tSTRUCTION,
only 3/-, p.pd.

Really outstanding American designs
at lowest cost to make. Below:-
I ATHE HANDBOOK, 3 books in one,

--a 5/, p.pd. ; wood -turning, metal
turning, metal spinning, jigs, attach-
ments. special operations ; 200 illus-
strations ; outstanding, practical,
" how -to -do -it " material throughout.
Below:-
CAR BODY REPAIRING. CompleteA B C course ; illustrated ;
7/6, p.pd. ; lists free. American
Publishers Service (P), Sedgeford,
Norfolk.
ORDER YOUR TOOLS BY MAIL.

Hacksaw blades by all the lead-
ing makers, 10in. reg. tungsten, 4/1
per doz. ; 12in reg. tungsten, 4/11
per doz. : 10in. H.S.S., 14/5 per doz.;
12in. H.S.S.. 17/3 per doz. Please
state no. of teeth. Set of Twist
Drills in metal stand, 1/16in. to 41n.
by 1/64in. at £5/6/8 per set ; price
list on application for 6 and 12 drills
or taps for any size ; c.w.o. or c.o.d.,
post free. Send to G. Stott. 435,
Lichfield Road, Four Oaks, Sutton
Coldfield, Birmingham.
COMPRESSOR EQUIPMENT, Mis-

cellaneous Items ; catalogue,
1 id, Pryce, 157, Malden Road, Cheam.
STEAM Cars, Dimensioned Draw-

ings, Books. Magazine on small
units for cars, launches and station-
ary use. S.A.E. for free lists.
" Light Steam Power," Kirk Michael,
Isle of Man.
LATEX FOAM UPHOLSTERY: 6ft. x

2ft. x 4in. cretonne covered Mat-
tress, £5/17/-; 141in. x 13in. x llin.
Seat, 9/6; 32in. a l6in. x 14in. unit,,
15/-; all carriage paid: s.a.e. com-
plete list B. & M. (Latex) Sales,
16. Hamm Moor Lane, Weybridge
(3311), Surrey.
DERSPEX for all purposes. clear or

coloured, dials, discs engraving.
Denny. 15. Netherwood Road, W.14.
(SHE. 1426. 5152.)

FOR MARKING STEEL in lin.
Letters; 8d. per letter, post 4d.

List for Branding Irons, Stencils,
Name Plates. Swallows, 56, Gar-
den Street, Sheffield.
HOUSE SERVICE METERS, credit
.1-2- and epa avaabl
from stock. Uprniveyrsalment Electrical,il

221,e
City Road, London, E.C.1.
PLATED NUTS, Screws, Washers,

Bolts, Soldering Tags, Hank -
bushes, Self -tapping Screws, Grub -
screws, Socket -screws, Woothscrews;
large quantities or gross cartons.
List sent post free. Sinden Com-
ponents Ltd., Dept. E., 117,
Churchlield Road, Acton, W.3.
(ACOrn 8126.)
COMPRESSORS for sale, 24 CFM.

180Ibs. sq. in., on metal base,
with driving wheel and receiver,
price £3 ; h.p. Heavy Duty Motors,
price £3 ; carriage forward. Wheel-
house, 1, The Grove, Isleworth.
(Phone: Hounslow 7558.)
WOODWORKING MACHINES, Saw

Benches, complete, Tin. £4/15/-,
Sin., £5/10/-; Lathes, £71101-; Com-
bination Lathes, with 8in. Saw
Benches, £10/101-; Bowl Turning
Heads, ' £71101-; 5in. Planers, £12;
Motors, Spindles. 4d. stamp for
illustrated booklet. James Inns
(Engineers), Sherwood, Nottingham.
lAIN. CIRCULAR SAWS, spindle" hole 4in. and over, teeth-rip
or utility ; surplus to export order ;
guaranteed ; 15s., post paid. Hullers,
Printing Office Street, Doncaster.
50x ASTRO. TELESCOPE KITS

for simple assembly ; efficient
2in, dia. instrument at 40in. focus
easily prepared in few minutes ;
ready adaptable parts, comprising :
(1) selected 50mm. dia. Objective
mounted in special long aluminium
cell, exterior stoved, instrument black
crystalline finish, with sensitivity and
correcting stop ; (2) Eyepiece Focus-
ing Holder ; (3) adjustable brass -
knurled Eyepiece, magnification 50
diameters (equivalent 2,500 x area,
shows intricate lunar detail, Saturn's
rings, etc.) ; (4) self-explanatory
drawings with test certificate, details
of simple altazimuth mountings,
notes, etc.; all parts machine turned.
Precision Lenses 4916, registered
postage packing 2/6 ; numerous testi-
monials ; 80 x Eyepiece 25/-, post
9d.-Below.
ATOMIC KITS, reveals actual

splitting of atoms, alpha particle
bombardment, interaction, transmu-
tion, etc. ; harmless, lasts for cen-
turies ; modified Crookes Splinthari-
scope ; miniature nuclear emitter
built between standard micro slides,
incorporating target screen, with
100 x area microscope mounted in
metal frame ; 12/6, box post 6d.
Atomic Slides alone 7/6, post 6d. ;

interesting instructions included.-
Below.
POLARISING KITS, containing 5

assorted sizes laboratory grade
polarizing screens for simple adapta-
tion to many optical instruments,
3D cinema viewing, making polari-
scopes, etc., with experimental optical
excitors, photo -elastic " U," etc. ;

demonstrating chromatic and inter-
ference effects, illustrated instruc-
tions detailing experiments, applica-
tion, etc. ; suitable for astro-daylight
observation, microscopic analysis,
photography, etc. ; 10/- box, post 6d.
-Below.
ABOVE KITS from actual makers,

unobtainable elsewhere. En-
quiries welcomed from schools and
colleges. Terms : c.w.o. ; c.o.d. 1/6
extra. J. K. M. Holmes. " Scientific
Instrument Makers," Dept. P.M.5.
" Viscayar" Wolveleigh Terrace, Gos-
forth, Newcastle -on -Tyne, 3.
CASTING MOULDS for lead soldiers,

etc. Complete catalogue 6d.
Sample mould 6/-. G. F. Rhead,
Hartest, Suffolk.

"THE " SWORDFISH" Mini -Saw
Jigsaw Attachment cuts wood,

metal, and fits almost all )in. drills.
This tool will save you hours ; the
cheapest but the best ; £5/15/-.
Order now from " Woodworking
Tools " (Sarum), 64, Mill Road,
Salisbury.

HALF-PRICE to clear last few
Telescopic Masts, extend from

15in. to 7ft. 6in., weigh less than
Db., ideal for aerials or boys' fishing
rods, etc.. 5/-, post free. Hurlock,
2A, Humberstone Road, Plaistow,
London, E.I3.

ARE YOU STUCK ? Transformers,
Rectifiers, Rotory Converters,

Valves, Power Units, Speed Pots,
Meters, Radio Control. Try
Lawrence, 134, Cranley Gardens,
London, N.10. (CLI. 6641.)
DUBBER MOULDS from exquisite
-1-A, designs ; sample mould 2/11.
S.A.E. for list. Goodwin's, Dept.
N.1, 26, Bird Street, Bolton, Lanca-
shire.

WATCH MAKERS
WATCH REPAIRERS. Hobbyists,

etc. Send stamp for free lists
of watches, movements, materials,
tools, lathes, etc. Loader Bros., 36,
Milestone Road, Carterton, Oxford.
OUR STAFF -WORK is first-class

and reasonably priced. All
watch and clock repairs under-
taken ; parts made where required.
Prompt reply to enquiries, Hereford
Watch Company, St. Owen's Cham-
bers, Hereford.

HOBBIES
"TOY CASTING MOULDS, soldiers,

sailors, airmen, etc. ; moulds
for plaster work, rubber moulding
compound, granulated, ready for use,
8/6 per lb. Rubber Moulds from 2/ -
each ; 9d. for catalogue ; s.a.e. for
list. F. W. Nuthall, 69, St. Mark's
Road, Hanwell, London, W.7.
GROW Valuable Living Miniature

Trees ; wonderfully decorative ;
terrific new hobby ; send s.a.e. for
details : Miniature Trees, Dept. 90,
Room Two, 3, Bloomsbury Street,
London, W.C.1.

SHIPS IN BOTTLES.-The con-
structional kit that tells you how

to make them; build for pleasure or
for profits; kits 6/- ea. from Hobbies
Ltd., and model shops, Cooper -
Craft, Ltd., The Bridewell, Norwich.

JET ENGINE for bike, boat, etc. ;

easy to make ; plans, etc., 3/6.
R. Martin, 12, Cromwell Road,
Portsmouth.

ELECTRICAL
BRAND NEW Brooks I h.p. Motors,

ball -bearing, 230v., A.C., single
phase, 50 cycles, 2,800 r.p.m. ; ideal
for driving woodworking machines,
grinders, etc. ; latest type in maker's
sealed box ; £8/15/- ; also Capacitor
Type, £9/15/- ; carriage paid. P.
Blood & Co., Wolseley Bridge, near
Stafford.
BARGAINS FOR ELECTRICIANS.-

Brand new Cables in 25-100yd.
lengths ; T.R.S. twin, 1/044, 42/- ;
3/029, 60/- ; 7/029, 95/- ; 3/029 with
earth, 72/6 ; 7/029 with earth, 117/6;
P.V.C. twin, 1/044, 33/6 ; 3/029, 56/ -
Transparent Flex, 14/36 twin, 17/6.
All per 100yds. ; carriage paid.
Fully wired Ballast Units, 38/6 ;
c w.o. ; request list. Jaylow Supplies
Ltd., 93, Fairholt Road, London,
N.16. (Tel.: STAmford Hill 4384.)

HANDICRAFTS
MUSICAL MECHANISMS. Swiss

made, for fitting in cigarette
boxes, etc., 22/6 each. Send s.a.e.
for complete list of handicraft
materials. Metwood Accessories, 65,
Church Street, Wolverton, Bucks.
MAKE YOUR OWN MUSICAL BOX.

Swiss made Movements, 22/6 ;
s.a.e. list of tunes. Albert's Music
Shop, 176, Heath Road, Twickenham.

MODEL DEALERS
H OBBIES LTD. have over 50 years'

experience of catering for the
needs of modellers, handymen and
home craftsmen. Branches at 78a.
New Oxford Street, London, and in
Birmingham, Glasgow, Manchester,
Leeds. Sheffield, Hull, Southampton
and Bristol. Head Office, Dereham,
Norfolk.

WOODWORK! NG
-1-

YBLO Ball -bearing Circular Saw -
bench, 18in. x 13in. rise and

fall table, ripp, and mitre fences,
riving knife and guard, 91n. and 6in.
saws, grooving cutters, sanding plate
and discs. f h.p., 230v., A.C., single-
phase ball -bearing motor, pulley and
endless V -belt ; all brand. new ;
£25/10/-. P. Blood & Co., Wolseley
Bridge, near Stafford.
PLYWOOD, 24 x 12 x 3/16, 9/6

doz. ; 12 x 10 x 3/16, 5/- doz. ;
8 x 6 x 3/16, 3/2 doz. ; carr. pd.
Parmount, Burnley Rd., Rawtenstall.

AI AHOGANY PLYWOOD. 72in. x
36in., 3/16in. at 15/- sheet; Oak

Ply. 501n. x 50in., at 22/6 sheet; Hard-
boards at amazingly low prices. Send
s.a.e. for samples, list to N. Gerver,
2-10, Mare Street, Hackney, London.
E.8.

WOOD LATHES, Attachments.
Motors and Control Gear, Cir-

cular Saw Blades, Spindles or
Benches, Turning Tools, etc. ; inter-
ested ? Then send 6d. for illustrated
literature, price list and H.P. terms.
D. Arundel & Co., Mills Drive, Palm -
don Road, Newark, Notts.

PHOTOGRAPHY
vNLARGER and Camera Bellows
-LA supplied ; also fitted. Beers, St.
Cuthbert's Road, Derby.

EDUCATIONAL
AM.I.Mech., B.Sc., CITY &

GUILDS, Etc. Guaranteed
postal courses for all Exams. and
Technical Divisions from Elementary
to Degree standard. Approximately
95% successes. 144 -page prospectus
free on request. B.I.E.T. (Dept. 967),
29, Wright's Lane, London, W.8.

IP.R.E. TECHNICAL PUBLICA-A TIONS. 5,500 Alignment Peaks
for superheterodynes, 5/9 ; Data for
constructing TV aerial strength
meter, 7/6 ; sample copy " The Prac-
tical Radio Engineer," quarterly
publication of the Institute, 2/- ;
membership and examination data,
1/-. Syllabus of 7 postal courses
free and post free, Sec., I.P.R.E.,
20, Fairfield Road, London, N.B.
FREE ! Brochure giving details of

courses in Mechanical and Pro-
duction Engineering, Draughtsman-
ship, etc., for the A.M.I.Mech.E..
A.M.I.P.E., City and Guilds, and
other professional examinations.
Train with the Postal Training
College operated by an industrial
Organisation; moderate fees. E.M.I.
Institutes, Postal Division, Dept.
PM30, 43, Grove Park Road, London,
W.4. (Associate of H.g.v.)
HANDICRAFT TEACHERS wanted

urgently ; craftsmen, wood or
metal, prepared by correspondence
coaching ; success certain. Write for
particulars : Director, Marriott's,
Charnwood, Leslie, Fife, or Regional
Secretary, Bushby, Leicestershire.

RADIO
CAN YOU SOLDER ? That's all you

need to make a really good
radio from guaranteed Osmor Com-
ponents. Send 5d. (stamps) to -day
for free circuits and lists. Dept.
P.M.C.2, Osmor Radio Products Ltd.,
418, Brighton Road, South Croydon,
Surrey. Croydon 5148/9.)

BOOKS
NEW AND USED Correspondence

Courses, Educational Books,
bought, sold. Catalogue. Courses.
28. Dean Road, London, N.W.2.

MISCELLANEOUS
B UILD YOUR OWN REFRIGERA-

TOR, all components available
at reasonable prices. Frigidaire
flowing cold units, £5 ; small units,
Kelvinator, etc., £4 ; 4 h.p. heavy
duty Motors, £3 ; Chrome Cabinet
fittings, new, £1 ; money back guar-
antee ; s.a.e. for list and schematic
diagram. Wheelhouse. 1, The Grove.
Isleworth, Middx. (Phone: Hounslow
7558.)
BOOKLETS, " How to use ex -Gov.

Lenses and Prisms," Nos. 1 and
2, price 2/6 ea. ; ex -Gov. Optical lists
free for s.a.e. H. English, Rayleigh
Road, Hutton, Brentwood, Essex.
" FORTUNES IN FORMULAS," 900

pages, 10,000 formulm, pro-
cesses, etc., 25/- ; American Maga-
zines covering every interest. Stamp
for lists. Herga Ltd. (Dept. P.).
Hastings.
B UILD YOUR OWN CANOE, com-

plete kit and plan for less than
£6. Send 1/- for photographs and
literature to J. Lofthouse, 42, Shaw
Bridge St., Clitheroe, Lancs.

ELECTRIC
HAWAIIAN GUITAR.

Full constructional data, 7/6.
C. Cragg, 48, High Street, Oakham,
Rutland.
PERIODICALS BOUND, moderate

charges. Send 1/- for samples. -

Sharpe, 38, Worcester Rd., Wold Rd.,
Hull.
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MAKING these tiny three-dimension-
al volumetric models is a fascina-

ting lifetime hobby ; neat and tidy, too.
Your workshop goes into a cigar box.
Authentic detailed subjects shrunk to
small dimen-
sions. They
take up to 83
or 100 hours
of fascinat-ing re-
creation.
Printed
in colour
on spec-
ial cards
and cost-
ing only
pence they often sell for guineas.

OVER 100 SUBJECTS

HISTORIC,
ARCHITEC-

TURAL,
MEG HAN-

ICAL,
RAILWAY,
MARITIME,
AERO, ETC.

SEND
stamped
addressed
envelope for
Illustrated
List of over
100 models.

0

THE ROYAL YACHT
BLUEBOTTLE

2
Model.

2/6

MICROMODELS LTD.,
3 (U), Racquet Court,
London, E.C.4.

,74,Ae thec717

=Mak Sell?E4__
-yedtaite eliek

ROBINSON d CO. (GILLINGHAM) LTD.
_London Chambers, GILLINGHAM, KENT. Phone 5282=

GENERAL
CERTIFICATE

OF EDUCATION EXAM.
THE KEY TO SUCCESS AND

SECURITY
Essential to success in any walk of life.
Whatever your age, you can now prepare
at home for the important new General
Cert. of Education Exam. (you choose
your own subjects) on " NO PASS-NO
FEE " terms.
SEND FOR FREE 136 -PAGE BOOK
Full details of how you can obtain this
valuable Certificate are given in our
136 -page Guide-FREE and without
obligation. Write to -day.
B.T I., 160, COLLEGE HOUSE, 29-31.
WRIGHT'S LANE, LONDON, W.8
NO PASS-NO FEE

BUYING NEW EQUIPMENT ?
First consult our new

BUYER'S
/0

GUIDE Post Free
(returnable)

T. GARNER & SON LTD.,
Hand and Machine Tool Division,
6-8 Primrose Hill, BARNSLEY.

Phone : 2908.

LOOK ! !
Yours for 1716 down
and 8 monthly pay-
ments of 14/1. (Or

£5/17/6 post free.)
Details : P.M.I

LAIC() COMPOUNDS LTD., 26. Brighton Road, Sutton, Surrey.

Our sets of machined castings for

drilling machines, r and 1" capacity,
hand shapers, collet lathes, compound
tables and machine vices enable you to
make sound machines at low cost.

Materials and drawings are included,
and the balance of the work is within
the capacity of a 3Y lathe.

Full particulars sent on receipt of S.A.E.

E. W. COWELL LTD
7A, SYDNEY ROAD, WATFORD,

HERTS.

DO YOU SOLDER ?
Then you need a " BRITINOL " or
" REX " Spirit Blowlamp. The " Bri-
tinol " Blowlamp. as illustrated, burns
methylated spirit and gives a 3-4 inch
flame that will heat a small soldering
iron in under a minute. Prices. " Bri-
tinol " Pocket Blowlamp, 7/, " REX "
Round Bench Blowlamp. 7'8. From
Halfords Branches or Tool -Dealers, or
direct from the makers,
BI -METALS (Britinol). LTD., St.
Mary's Works, Bridge Rd., Loudon,
N.9. Phone : TOTtenhant 9413.

S.A.E. for List.

 Plans and Kits for over 600 Models 

The new MODELCRAFT HAND-
BOOK features plans, kits and

accessories. Price only 1/-, includes
a full refund Voucher.
Send for your copy now to .

MODELCRAFT LTD.
77 (L) Grosvenor Road, London, S.W.I

IMPETUS Precision PLANERS
Circular safety type cutter -head High
quality tempered steel knives. Tables
mounted on machined inclined ways.
Ground table -surfaces. Fences
adjustable to 45 deg. £9.1.0.04 in. MODEL.
Motorised, .618.10.0. 6 in. MODEL
£28.10.0. Motorised £44.0.0. Send for
Catalogues of other' Impetus' Products.
JOHN P. M. S. STEEL, Dept. 80,

BINGLEY, YORKS.
Phone : BINGLEY 3531 (4 lines).

GOVERNMENT SURPLUS ELEC-
TRICAL RADIO EQUIPMENT 76 -
PAGE ILLUSTRATED CATALOGUE
1/-, POST FREE, 2/6, OVERSEAS
AIRMAIL.

ARTHUR T. SALLIS
(P.M.), 93, NORTH ROAD, BRIGHTON,
SUSSEX. Tel.: Brighton 25806.

REFILL YOUR OWN BALL PEN
KOLOID REFILL KIT

POST FREE 3/6 PER OUTFIT
COMPLETE WITH ILLUSTRATED

INSTRUCTIONS AND TOOL
Contains Ink for I Blue, Violet,
12-15 Refills I Red, Green.

G. H. HOLMES
(Dept. I), 67, Brunswick Park Road,

London, N.I I.

When replying to advertisers'
announcements please mention

" Practical Mechanics "

You Can Become a
HANDICRAFTS
INSTRUCTOR
EXPERIENCE NOT ESSENTIAL

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

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

our unique method of preparing you
for one of these appointments, write
today, and we will send you an
informative r44 -page Handbook-
FREE and without obligation. Mark
your letter " Handicrafts Instructor"
British Institute of Enginsering Technology

591, College Houss. BIET29, Wright's Lan:, London, W.S.

1

Write

I

SHOES FOR MEN make you In. taller
yet look like ordinary smart shoes. They
defy detection. Fine quality leather. smart

styles. Write today for free details:

City shoe Co
(Room 110),

147 Holborn, London,

TIMBER CUT TO SIZE
Send for your requirements

to:
GENERAL WOODWORK
SUPPLIES (Dept. P.M.)

78 STOKE NEWINGTON HIGH ST.,
LONDON, 5.16. Phone : Clisso/d 6052

POTTERY KILNS
3 kW. Electric kilns for the Home,
School or Studio potter. Prices from
£12 to £50. Also clays, glazes and all
materials required for pottery making.

MILLS & HUBBALL, Ltd.,
10, Silvester Street, London, S.E.1

MODEL TRADES
Model Aircraft. Galleons, Ships, Mar-
quetry, Diesel and Electric Motors,
Marquetry and Veneers, Tools for the
Craftsman, etc. List, Trade only.

ATLANTIC MODELS (P.M.)
335, Bradford Street, Birmingham. 5

RATCHET & REVOLUTION
COUNTERS f

Ask for
Leaflet No. I 3/7......."

Speed up to
6,000 r.p.m. .

D.& F. CARTER
& Cu.. Ltd.. Bolton5 SI

G.E.C. & B.T.H.'-
GERMANIUM

CRYSTAL DIODES
G.E.C. GLASS TYPE /loin. x 3/lain,
B.T.H. LATEST TYPE MOULDED IN

THERMO-SETTING PLASTIC
Both Wire Ends for Easy Fixing,

9/6 each, postage 2ld.
B.T.H. SILICON CRYSTAL VALVE

2/6 each, postage 2(d.
Fixing Brackets 3d. extra.

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

COPPER INSTRUMENT WIRE
ENAMELLED, TINNED, LITZ,

COTTON AND SILK COVERED
All gauge, available.

B.A. SCREWS, NUTS, WASHERS.
soldering tags, eyelets and rivets.

EBONITE AND BAKELITE PANELS,
TUFNOL ROD, FAXOLIN TYPE COIL

FORMERS AND TUBES.
ALL DIAMETERS.

Latest Radio Publications.
SEND STAMP FOR LISTS

CRYSTAL SET
INCORPORATING THE SILICON

CRYSTAL VALVE
Adjustable Iron Cored Coil.

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

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

WIRING ACCESSORIES
All goods are of a well-known manu-
facture and carry a money -back
guarantee. All cables are manufactured
to the latest British Standard Specifi-
cation. C.O.D. or C.W.O. All carriage
paid.
CABLE TRS.-Flat Twin, 1.044, 46/-.
3.029, 58;-. 7.029, 97/6. PVC Sheathed.
Flat Twin, 1.044, 40/-. 3.029, 57/6. All
per 100 yds. Our PVC cables are suit-
able for interior or exterior use and
may even be buried in concrete. All
types and sizes of cables available in
25. 50 or 100 yd. lengths. Heavy cables
cut to desired length at no extra charge.
Switches, 1/6. 2 Way, 2/-. Ceiling Roses,

Lampholders, 1.0d. 3 -pin Sw.
Sockets, 5 A.. 4/6. 15 A.. 6/6. Send for
Price Lists of other accessories.

HUNT & CO.,
West Street, Exeter

'Phone : Exeter 56687

f YOU love music Play the Piano
Even if you do not know a
note. I will teach you in 12
lessons from ordinary nota-
tion. no freakish methods.
My pupils' roll grows daily.
I state it in every advertise-

ment, it is your assurance of
success. My class is seldom
less than 2.000 pupils. I have
taught over 88,300 and

I CAN TEACH YOU.
FREE BOOK and advice, say
Beginner, Moderate. Advanced

.(block letters, please).
Mr. H. BECKER

(Dept. 6551,

The Stall, Centurion Rd.. Brighton, Sussex

CHEMICALS
Ai.111D..111) APPARATUS

&

WE CAN OFFER A WIDE SELECTION 00
EQUIPMENT SUITABLE FOR STUDENTeI

AND BEGINNERS.
Send stamp for lists to :- 14 (D/P51).
SURREY ROAD, BARKING. ESSEX.

AMATEUR. TELESCOPE
MAKERS

Any quantity, anything, sent any-
where. Mirror kits from 6in., 50/-;
8in., 76/6 ; 10in., 114/6.

S.A.E. for Lists.
D. G. HINDS

4, Keswick Gardens, Ruislip.
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out of my torch light whenever I use the flash
attachment).

A-Two 1.5 volt unit torch light cells.
B-Low voltage ingition type switch.
C-Vibrator (small low voltage buzzer to

work on three volts).
D-r to to ratio transformer (loudspeaker

output type).
E-Half wave metal rectifier (minimum

3o volts 5 milliamps).
F-10,000-15,000 ohm fixed resistance

(I watt will do).
G-25 volt 5o mfd. electrolytic condenser.
The switch is put in the " on " position at

least 5 to to seconds before the flash lamp is
to be fired, this giVes the necessary time for
the condenser to be charged.-N. D. OTTMAN
(British Guiana).

Interplanetary Space Travel
SIR,-Re W. J. Low's letter in the March

issue of PRACTICAL MECHANICS, I feel
it needs someone to extricate him from the
mire of misunderstanding into which he has
fallen.

His analogy comparing heat radiation to the
flow of electricity is totally fallacious and
misleading for the following reasons :-

(i) What is a good conductor of electricity
is not necessarily a good conductor of heat
(and vice versa), since the flow of electricity
is concerned with the passage of electrons
and the flow of heat is concerned with the
vibration of molecules being transferred from
one to the other-thus it is merely coincidence
that, for example, copper is a good conductor
of heat and electricity. An example proving
that the conduction of heat and electricity is
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not correlative is the case of carbon-it is
common knowledge that carbon is a fairly
good conductor of electricity (note its use
as an electrode in the arc lamp and the
Leclanche cell) and it is also common
knowledge that it is a bad conductor of heat :
using the arc lamp as an example again, the
tips of the carbon electrodes become white
hot, but the rest of the electrode remains
relatively cool.

(ii) Neither heat nor electricity use the
vacuum as a medium-heat radiation depends
upon the ether as its vehicle, since it is a part
of the electro-magnetic spectrum, and the
flow of current in a discharge tube depends
upon the traces of ionized gas left in the tube-
thus if we could completely evacuate the tube
we should have no discharge.

If, as Mr. Low maintains, the vacuum
were the medium, the energy from the sun
could never reach us, let alone the light from
galaxies millions of light-years away, since the
infinitesimal amount of hydrogen -gas in
interstellar space would be insucficient to
carry an electric current.

(iii) Mr. Low's argument breaks down once
again, because an electric current depends
upon a difference of potential, whereas wave -
motion does not. Therefore heat radiations
will travel along a medium irrespective of any
" difference of energy," to coin a phrase.-
R. W. R. Routin (Sussex).

Immersion Heater
SIR,-In reply to Mr. A. P. Conway -Wallace

(Farnham) who wishes to construct an
immersion heater, the following details should
be of assistance.

Take a hollow fire bar and break or cut off
6in. to yin. To wind the element for 300
watts, 230 volts, use Nickrome wire, .004in.
diameter, 127.0 ohms per yard. Wind element
as per diagram on a thick wire (16 gauge)
in a spiral, using a hand drill. When the
spiral is complete it should be removed from'
the 16 gauge wire which has been used as a
former and wound spiral fashion round the
fireclay former. The end of the fire bar is

Rubber
cork

A

Flex
The completed immersion heater.

start wire right
in chuck

Push up
close windings

Chuck.
Drill held in

vice

Winding the element.

inserted into a rubber bung and the other
end of the element taken through a hole in
the firebar, through the centre of the bar and
joined to the other end of the mains lead.
The rubber bung is then cemented into a
glass tube and the heater is then complete.-
P. HICKSON (Prestwich).

The Model Railway Club
THE annual Model Railway Exhibition,

run by members of the above club
took place at the Central Hall, Westminster,
in April. Craftsmanship was up to its usual
high standard and this year a section was
devoted entirely to models made by members
under the age of 18. In addition to the scenic
modelling and displays of trackwork, signalling
and station buildings, there was a garden
layout with a continuous line round an
artificial garden, and with a large through
station. Models of London and Provincial
trams were shown and the steam locomotive
on the passenger -carrying track worked as
hard as ever.

Sidmouth Model Society
ANEW society has been formed at

Sidmouth in the name shown on the
heading above. Meetings are held fortnightly
on Wednesday evenings at the High Street
Garage, Sidmouth, and a most successful
meeting was held on March 3rd when a
demonstration of a sin. Hall Class locomotive
was given by a Tiverton member, and some
passenger carrying was demonstrated. At
the next meeting on March 17th there was a
film show on R.A.F. aircraft. The hon sec.
is J. E. Sleight, Myrtle House, High Street,
Sidmouth.

West Hants Aeromodellers' Association
THE above association is holding the West

Hants Radio Controlled Glider Trophy
Contest on Sunday, July 4th, commencing at
12 noon, at Larkhill, Nr. Amesbury, Wilts.
The contest is open to all. Entries and
enquiries should be addressed to H. E.
Wheatley, 5, Alum Chine Road, Westbourne,
Bournemouth or D. Naylor, Flat 2, 29,
Cavendish Road, Bournemouth.

- TRADE NOTES
(Continued from page 405)

The Wolf Cub bench saw.

An inspection lens stand.

hardwood, provides the answer to mortising
problems for the smaller woodworking firms.
Its multi -purpose character allows for it to be
converted into a bench drill press cr rn.

portable heavy duty drill.
The range of drills from kin.

up to I kin. capacity, screw-
drivers, sanders, blower, 6in.
and 8in. bench and pedestal
grinders, po r t a b l e grinders,
flexible shaft grinders and a
die -grinder kit, hammer and
wall -plugging kit, together with
machines of especial interest for
the servicing of motor transport
vehicles, and the full range of
Wolf electric soid6rguns and
soldering irons, completed the
display.

For the home handyman this
B.I.F. saw the debut cf a
fretsaw attachment, which adds
yet another accessory to the
well-known " Cub " range.
Built around the powerful
" Cub " drill, it also provides
a bench saw, lathe, drill press,
sander polisher and bench -
grinder, etc.

An Inspection Lens Stand
BI -METALS (BRITINOL) LTD., St.

Mary's Works, Bridge Road, Edmonton,
N.9, have recently introduced a lens inspection
stand as illustrated which is produced in a
range of sizes. These models consist of a stand
with a 21in. lens to a stand with a 5in. lens.
The Dual Purpose Model shown is fully ad-
justable and can be converted to a hand mag-
nifier in five seconds. To make this change
the lens mount is unscrewed from the plate
mount and screwed into the handle which is
clipped on to the base of the stand.

INDEXES FOR VOLUME 20-NOW READY
I il by post from The Publishing Dept.,

Geo. Newnes Ltd., Tower House, Strand, W.C.2
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QUERIES and
ENQUIRIES

A stamped, addressed envelope, a sixpenny,
crossed postal order, and the query coupon from
the current issue, which appears on the inside of
back cover, must be enclosed with every letter
containing a query. Every query and drawing
which is sent must bear the name and address of
the reader. Send your queries to the Editor,
PRACTICAL MECHANICS, Geo. Newnes, Ltd.,
Tower House, Southampton Street, Strand,
London, W.C.2.

Casting Materials
COULD you suggest a formula for the

making of a stone -hard material
to simulate stone and/or alabaster?
I have been using various cement mixtures
for rough casting but need a very fine
mixture for the casting of statuary and
ornamental work from Vinyl moulds.
-Sean O'Casey (Ireland).

FOR the aggregate of your material use
either powdered stone or ground silica,

or a mixture of the two, which mixture can be
toned or coloured with yellow ochre, red
oxide or other mineral colours. Ground silica
can be obtained from any laboratory supply
firm or from Messrs. Colin Stewart, Ltd.,
Wharton Lodge Works, Winsford, Cheshire.

To make artificial stone, the above aggre-
gate is mixed 50 : 5o with Portland cement
and then slaked with water to mortar
consistency.

If you want to make a very fine product,
almost like unglazed porcelain, the above
aggregate should be made into a paste with
hydrolysed ethyl silicate and then left to stand
for a few days in order to harden. The ethyl
silicate is rather expensive, but it can be
obtained ready for use from Silicaseal, Ltd.,
West Gate Hill Grange, Newcastle -on -Tyne, 4.
The hydrolysed ethyl silicate will not keep.
It must be used within about a month of
receipt.

Another method would be to mix the above
aggregate containing silica flour (ground
silica) with equal parts of calcined magnesite
and to slake it to mortar consistency with a
solution by dissolving 4o parts of magnesium
chloride in 6o parts of water. This will dry
out to a very hard mass within 3o hours and
will give very sharp castings because the
mixture expands very slightly on setting. For
very fine work the hydrolysed ethyl silicate
method is the best.

Ready -mixed materials for this type of
work are available from the Karlena Art
Stone Co., Ltd., Karlena House, 270/272,
Oxford Road, Manchester, 13.

Chemical Soot Dissolvers
T S a chemical soot destroyer likely to
1 damage the chimney structure of
my house ?

The actual fire is one of the new con-
vector types and, therefore, has a cast-
iron back, sides and top ; the chimney
is of the usual parged brick construction.
-G. R. Mahy (Notts).

THE general effectiveness of the innumer-
able so-called chemical chimney -sweeps,

soot dissolvers and so forth is a very debatable
point. It is obvious that these substances,
as they often claim, cannot possibly dissolve
soot (carbon), since carbon is totally insoluble
in any known liquid (with the exception of
molten iron, in which it is slightly soluble).

Most of these cleaners consist of potassium
nitrate or saltpetre, with or without a small
sulphur admixture. When placed on a hot
fire, they give off a very rapid stream of hot
gases. This rapid stream dislodges the loose
particles of soot adhering to the chimney
sides and carries them upwards. That is all
it does, or can do. It cannot in any way burn
away hard masses of soot clinging to the
chimney sides for, to do that, the soot material
would have to be raised to red heat -an
obviously dangerous procedure. In our
opinion, therefore, all such chemical
cleaners " are of little use.

Such articles do damage by causing local
overheating of brickwork and thus by setting -
up cracking or spalling, with consequent
destruction of the chimney or flue sides. The
hot oxygenated gases arising from them are
also liable to oxidise iron surfaces and thus to
deteriorate them. Since your chimney fire-
place has apparently a good deal of metalwork
in its construction, this point should be
borne in mind.

Badminton Lines on Dance Floor
OUR badminton club plays in a public

hall which is also used for a weekly
dance. We have been painting the lines
with an ordinary fiat white paint but find

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.

that the action of the dancers' feet and
the greasy nature of the dance polish
used combine to scour and dirty the

THE P.M. BLUE -PRINT SERVICE
I2FT. ALL -WOOD CANOE. New Series. No. 1,

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

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

"SPORTS " PEDAL CAR. New Series. No. 4, 5s.*

F. J. CAMM'S FLASH STEAM PLANT. New
Series. No. 5, 5s.0

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

ELECTRIC DOOR -CHIME. No. 7, 3s. 6d.*
ASTRONOMICAL TELESCOPE. New Series.

Refractor. Object glass Sin. diam.
Magnification x 80.

No. 8 (2 sheets), 7s.*

CANVAS CANOE. New Series. No. 9, 3s. 6d.*

DIASCOPE. New Series. No. 10, 3s. 6d.*
EPISCOPE. New Series. No. I I, 3s. 6d.*

PANTOGRAPH. New Series. No. 12, Is. 6d.*
COMPRESSED -AIR PAINT SPRAYING
PLANT. New Series. No. 13, 7s. 6d.*

MASTER BATTERY CLOCK.*
Blue -prints (2 sheets), 3s. 6d.

Art board dial for above clock, Is.
OUTBOARD SPEEDBOAT.
10s. 6d. per set of three sheets.

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

P.M. TRAILER CARAVAN.
Complete set, 10s. 6c1.*

P.M. BATTERY SLAVE CLOCK, 2s.

"PRACTICAL TELEVISION " RECEIVER.
(3 sheets), 10s. 6d.

P.M. CABIN HIGHWING MONOPLANE.
Is.*

The above blue -prints are obtainable, post free,
from Messrs. George Newnes, Ltd., Tower House,

Southampton Street, Strand, W.C.2.
An a denotes constructional details are available free

with the blue -prints.

lines so that practically all ace is
removed.

Please give your opinion and also the
name of a suitable paint. -I. J. Bumess
(Angus).
IT is quite clear that even the very best

of paints cannot hope to withstand the
continual attrition of dancing feet. The
friction between the feet and the floor rapidly
wears away the particles of paint and its
pigment, so that sooner or later (and, often
enough, sooner) little trace is left of the paint
on the floor.

The only way to get over this difficulty is
to use a powerful stain on the wood so that
the wood itself is coloured without leaving
a surface coating on it. Fortunately, this
result is easy to attain. Obtain frcm your
local pharmacist or colour -merchant a quantity
of a spirit -soluble black dye. There are many
varieties of these black dyes, but almost any
of them will suit your purpose. Dissolve the
dye in warm methylated spirit so as to make a
very strong dye solution.

Thoroughly degrease and clean-up the
floor. Mark out the required lines and, if
possible, scrape the floor between so that you
get a perfectly clean surface. Now, with a
narrow brush, apply the dye solution (hot,
if possible, because it penetrates better)
to the wood surface between the lines: and
after it has dried out, repeat the application.
This method will leave nothing on the floor
surface, but it will stain the wood black, so
much so that before the blackness departs,
the wood itself will have to be worn away.

The floor may be waxed over in the normal
way.

If you have the time to make an extra good
job of things, stir a little lampblack into some
warm raw linseed oil and apply this over the
stained woodwork. It may take a week to dry
out, but it will intensify the blackness produced
by the spirit staining.

Sump Oil Heating System
IWISH to use engine sump oil as a fuel

for heating purposes. The drawing
on page 422 indicates the general idea
wherein oil from the header tank passes,
under the control of a valve "X," to an
inclined " heating " tube.

If this tube is heated strongly the oil
in it is vapourised, and by virtue of the
pressure exerted by the head of oil, is
forced through the burners, where com-
bustion takes place.

The initial heating of the tube would
be accomplished in the same manner as
that used when igniting an ordinary
blowlamp, and afterwards carried on by
the heat from the flames at the burners
themselves.

Would the introduction of air into the
system as shown in the illustration pro-
duce a blue flame as seen at an ordinary
gas ring ? If not, can you suggest a
method which will give a smokeless
flame? Would a non -return valve be
required in the oil supply line? Can you
suggest any improvements or modifica-
tions which it would be helpful to in-
corporate? Is there a reasonably simple
method of removing the impurities
present in engine sump oil? How many
cubic feet of vapour would be given off
by vapourising r cu. in. of oil when the
resulting gas is at a pressure of, say,
'lb. per sq. in. above atmospheric?
How many calories would be produced
by burning this gas, the flame being
smokeless and combustion complete?

The diagram on page 412 also shows
an idea I have for using the hot gases
generated at the burners to heat the
water of the system.

A car radiator, with only top and
(Continued on page 412)
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LEARN THE PRACTICAL WAY
Whether you are a student for an examination; starting a
new hobby; intent upon a career in industryor running your
own business-these practical courses are intended for
YOU and may be yours at a very moderate cost.

EASY TERMS FROM £1 A MONTH
With these outfits, which you receive upon enrolment,
you are given instructions which teach you in easy
stages the basic principles of the subject concerned.
A tutor is available to give individual help and guidance
throughout the Course. The specially prepared equip-
ment remains your property.

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

I am interested in

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

NAME

ADDRESS
IC.24

GAIMI AG E S
A HUGE DISPLAY OF TOOLS ALWAYS ON VIEW
Store Open 9 a.m. to 5 p.m. SATS. 1 P.M.

UTILITY SPINDLES
For use with circular saws, grinding wheels,
polishing mops and brushes.

High grade steel shaft. Fitted with two
plummer blocks incorporating oil and graphite
impregnated bushes-two pairs of lr dia. flanges.
11' dia. single groove pulley. 4 step pulley 1 }" to
46' P.C.D. and one each right-hand and left-hand nut. Shaft threaded
I' x 24 t.p.i., right-hand and left-hand, also left-hand side is taper
threaded to a length of 1i'. Right-hand fitted capacity chuck.

THURSDAYS until 7 P.M.

35/-
10,1 a Pkg. 1 e.

SANDING KITS
A comprehensive well made
kit comprising 5' rubber back-
ing disc, key, 12 assorted grades
of sanding discs, grinding wheel
and arbor and lambswool bon-
net, side handle. Suitable for
"Wolf Cub "
drills. 18/6Post & Pkg. lil.

TOOL
and

Car Accessory
LIST

FREE

BARGAIN OFFER OF

DOUBLE -END
SPANNER SETS

Slimly made of Tenadium Steel
Set of Six Whitworth 1," to I".
Set of Six across flat 5/16' to r.
Set of Six 6 to
24 millimetre.
Post & Pkg. 10d.

EACH
SET 7/6

`CROMNA' Self Adjusting
SPANNER SETS

27/2 OFF Usual
Price !

Four Spanners complete
in fitted roll. Ratchet
action. Made from high
grade steel with polished
jaws. Length of spanners
5 66', 91e° and 12 IV.

Usually 62/8. 35/6 Pkg. 1/6.
Post &

1/10 h.p. CAPACITOR START
INDUCTION MOTORS You Save 15/6.
Strong construction with Double Spindles. Durable Black
finish. Capacitor is separate. For driving small machines and
models and for use as grinder and polisher, etc.
Overall length 76". Spindle lengths 1 i".volts

A.C. single phase 2,860 r.p.m. 125° 39/6Usually 55/-. Carr. and pkg. 2,6.

GAMAGES, HOLBORN E.C.1. HOLborn 8484

iii.9iwyvmied

MOLE
TRADE MARK

Sel/W10

WRENCH
Give yourself that extra hand you are always wishing for
--the Mole Self -Grip Wrench. This versatile tool can be
used as a vice, wrench, clamp, super -pliers and so on. It
locks on to work with tremendous power, leaving both
hands free, yet can be released by just a flick of the centre
lever. Sturdy and compact, the Mole Wrench is a MUST
for all handymen and mechanics.

Obtainable from your local Iron-
monger, Motor or Motorcycle
Accessory Dealer.
If any difficulty, write to :-

7'-12'6
10115r-

MMOLE & SONLTDBIRMINGHAM:3

Tilliffig UPI -RIM -NW OUTFITS

w I

COURSES WITH PRACTICAL

EQUIPMENT INCLUDE :-

RADIO (Elementary and Advanced)  TELEVISION  MECHANICS
ELECTRICITY  CHEMISTRY PHOTOGRAPHY  CARPENTRY
ALSO DRAUGHTSMANSHIP  COMMERCIAL ART  AMATEUR S.W.

RADIO  LANGUAGES  ETC.

E.M.I. INSTITUTES
The only Postal College which is partof
a world-wide Industrial organisation
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(Continued from page 410)

bottom tanks remaining after stripping
all " trimmings," has its sides enclosed
by steel plates, upon which are fitted
lengths of angle iron, which act as
baffles and make the hot gases pass from
side to side whilst on their journey
towards the flue.

Hot water
Oil outlet

Cold
X valve water

intake

Arrows indicate path
of hot gases

Air intake
control

Mr. Martin's sump oil heating system.

End plates prevent any escape of gases
via the ends of the baffles.

What can be put into the water of the
heating system to prevent rust? Taking
the subject in general, are there any
facts or figures available which might
prove to be useful ?-S. E. Martin
(Middlesbrough).

THE scheme, as shown in your sketch,
would be workable, and it would not be

necessary to provide a non -return valve so
long as the tap at X is a finely -controlled
one. You would have to be prepared for a
good deal of experiment in determining the
precise aperture of the vapour jet. It would
be best to adapt an ordinary heavy blowlamp
jet for this use and then to progressively
enlarge the hole if necessary. You might
find it necessary to drill additional holes in
the horizontal conduit on which the burners
are placed, but how many of these holes
would be necessary we cannot say. The whole
principle is that you should provide an amply
adequate supply of air to combust the oil
vapour completely so as to provide a depend-
able blue flame vapour mixture.

Impurities from the oil would best and
most simply be removed by allowing the
oil to percolate through an ain. column of
a mixture of fairly coarse sand and charcoal
grains (not powder). Such a filtering column
could best be set up in a short length of
drainpipe, suitably plugged at the lower
end and provided with a pipe and cock
entering at the low end of the column. The
oil filtration would be slow, but it could be
allowed to drain into a tank set below it.
The filtered oil should then be allowed to
percolate through a 6in. column of glass -
wool or coarse asbestos fibre, after which
it should be passed through one or two folds
of very fine fabric. It is of the utmost
importance to ensure that the oil fuel is
free from fine suspended particles, otherwise
you will have almost endless trouble with
choked -up jets.

The amount of vapour derived from a given
amount of oil depends entirely on the corn -

position of the oil. So, also, does the calorific
value of the oil. This latter figure would
need to be determined experimentally by
laboratory methods, using, for the purpose,
a " bomb calorimeter," for details of which
refer to any textbook on fuel. The calorific
value of the oil is bound up with the combined
carbon content of the oil. Hence, a hydro-
carbon oil would show, normally, a higher
calorific value than a vegetable oil, as, for
instance, rape or olive oil, which contain
combined oxygen. This is assuming, as you
mention, that in all cases complete com-
bustion of the oil is attained.

Your idea for a water -heating system is
quite feasible. Its efficiency will be governed
by the rate at which the water is circulated
by the temperature of the hot gases. There
is nothing which you can add to the water
of any heating system to prevent the slow
rusting of iron and steel. You must, however,
take every care to prevent the water from
becoming acid in any way, since even the
slight acidification of water enormously
increases its rusting power. About t per cent.
of sodium metaphosphate added to the water
might tend to slow down any rust attack
which may be present, but we cannot
guarantee this.

Concerning the general " facts and figures "
which you require, this is so large and so
wide a query that we cannot possibly hope
to deal with it to your satisfaction. We can
only advise you to pay a visit to a technical
library, and there to consult the numerous
volumes on fuel and combustion. In general,
your scheme is fundamentally sound, and,
in practice, should be quite feasible, although,
of course, we cannot predetermine exactly
how efficient it is likely to be, since so much
will depend on matters of detail.

Anti -rust formula
IRECENTLY purchased a bottle of

green coloured rust destroyer and
inhibitor. A rusted article is first brushed
with a wire brush to remove excess rust
and scales. The metal is then painted
with a thin layer of the liquid and
allowed to dry. A skin forms over the
area painted and all the rust present is
converted to a black colour. Without any
further treatment the article is then
painted in the normal way.

It states that the liquid contains
phosphoric acid which converts the rust
into a phosphate.

I should be very grateful if you could
provide me with the formula.-N. G.
Bouchier (Bridgwater).

THE anti -rusting liquid described by you
can be imitated according to the

following simple formula :-
Ortho-phosphoric acid ... 8 parts (by vol.)
Water ...  ... 2 parts (by vol.)
The above liquid can be dyed any colour

with a water-soluble dyestuff, such as brilliant
green or methylene blue, but the colour in
the preparation you describe will have been
incorporated solely for the sake of appearance
and it will have no practical effect whatever.

The metal component should be immersed
in the liquid for as long as conveniently
possible. It must not be rinsed subsequently,
but left to dry when taken out of the acid
solution. The phosphate coat is formed during
the drying of the article.

The most durable results are obtained by
removing the rust first and by immersing the
scratch -brushed component in the liquid. It
is better, also, to use the liquid hot than cold.
The liquid does not convert the existing rust
into iron phosphate. It acts on the metallic
iron itself, not on the rust. The final black
colour of the phosphatised article is improved
if it is finally rubbed over with a little mineral
oil, such as light lubricating oil.

Information
Sought

Readers are invited to supply the required
information to answer the following queries.

Mr. E. Williams, of Leicester, writes :
" I have a duplicating job on hand, but the
sizes of stencil papers on the market are not
large enough for my purpose. I must therefore
make my own. I have arranged for supplies
of the right kind of long-fibred, unsized paper,
and intend to spray these with wax dissolved
in a solvent.

Could you please let me know the proper
wax and solvent ? Is it possible to have a
suitable coating that will permit the use of
gravure ink (i.e. spirit ink, with Xylol or
solvent) for squeegeeing through the stencil
without affecting the wax ? "

Mr. S. Scotts writes : Can you tell me
how to make a flame gun for dealing with
weeds in the garden ? "

A reader asks : " Can you help me by
explaining how the 3D effect on the stage,
as produced in the ' Harry Lester's Comedians
Show,' is obtained ? In this, a white screen
is put up on the stage, with lights behind (I
believe a white, green and red light), and in
the form of shadowgraphs objects appear to
come right out from the screen, right up to
your very eyes. The audience looks through
spectacles of red and green celluloid."

Mr. J. Cavalie, of London, N.z6, asks :
" Please tell me how to construct a water-
mark detector for stamps, working off a
6 -volt transformer power unit. "

From R. Campbell comes the follow-
ing : " I have a motor -boat, powered by a
Scripps V8 engine, which I find, with the
cost of petrol at present, very expensive to
operate. I should like to convert the engine
to T.V.O. with a vaporiser. Could you
please tell me how this vaporiser works
and how to build it ? "

H. T. Hinkins writes : " I wish to build
a small sectional coldroom, height 69in.,
width 39in., length 48in. Can you supply me
with details of construction, the best method
of joining the sections together, and the
making and fixing of the door ? I plan to
construct the various sections in 3M. by tin.
good quality deal and to screw on to this
tin. thick asbestos sheeting, leaving a Sin.
cavity to be filled with fibreglass. The joints
I propose filling in with bitumen and covering
with battens. If cement would not be a
suitable material for the floor, it could be
made as the wall sections, but with lin.
thick asbestos in place of in. thick.

Could you advise me as to the best type
and size of refrigerating unit ? "

Mr. J. Valmos writes as follows :
" I have purchased
what I presume to
be an ex-R.A.F.
Astro Compass. I
would very much
like to know how it
could be adapted to
form part of a sur-
veying level-which
is too expensive for
my pocket. Do you
have any sugges-
tions, please ? I
am thinking of a

Tavistock ' level,
for example. There
is no telescope as
part of the Astro
compass."
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NON -FERROUS
METALS

BRASS

COPPER
PHOS. BRONZE
ALUMINIUM
DURALUMIN
NICKEL -SILVER
TIN-PLATE
ZINC -SHEETS
GUN METAL

TEE

RODS
TUBES
STRIPS

SHEETS
BLANKS
ANGLES
RIVETS
CHANNEL

Here is the LESD1X
1954

CRYSTAL
SET

A Valveless
Receiver, in
attractive
brown plas-
tic case, 6
in. x 5 in. x
2 In.. fitted
tapped litz
wound aerial
coil for long

and short aerial variable condenser, ger-
manium diode detector, phone transformer,
plug and sockets for aerial and earth con-
nections. Complete with headphones with
headband cord and plug, 301-, post 216.
WIRELESS CONTROL UNITS, ex-W.D.
stock in new condition, strong teak box.
12in. x 81in. x 61in., with drop front and
lid full of useful components. Wired on
metal chassis are the following : One
Hand Magneto Generator. One Magneto
Bell. Two Dewar Key Switches. One
Press Key Switch. One Paper Condenser,
one Electrolytic Condenser. One WIT
Morse Key on bakelite base with large
finger plate and insulated knob. One
Mike Transformer. One panel warning light
with red glass. Three plated terminals.
One resistance coil. One 5 -way plug socket.
One High-speed Relay with Cover. All for
251-, carr. 316 extra.
G.P.O. TELEPHONE CONSTRUCTORS
PARTS. Make your own house telephone
with genuine G.P.O. parts. Polished wood
box, 8in. a bin. x 3in.. for wall mounting.
carbon mike on front fitted in moulded
bakelite case, switch hook and contacts
at the side, inside the box is Magneto Bell.
Condenser, Transformer and connection
strip. Price. 10 ea., post 2/-. Hand Magneto
Generator. 12;6 ea., post 2,-. G.P.O. long
Magnet Bell Receiver, 376 ea.. post 1:-.
Price for two sets, complete as above,
50/-, carr. 51-.
MORSE KEYS. Ex -Air Ministry key.
precision made, beautifully balanced, with
back and front contacts, on bakelite base
with insulated knob, 316, post 1/3. Practice
Buzzer in bakelite case, 3,6. post 9d.
NIFE BATTERIES. 1.2 volts 45 a.b.,
30/- per cell. post 21-. Ten cells in wood
crate for 12 volts 45 a.h., 212/101-, carr,
10/-. Five cells in wood crate for 6 volts
68 amps. £9, carr 716.

ELECTRADIX RADIOS
Dept. FI,

214, Queenstown Road, London, S.W.8
Telephone MACoulay 2159 ===

MAIL ORDER BARGAINS
SPECIAL OFFER -100 watt Auto Trans-
former, AC 230/50 volt input, II() volt out-
put. 12/6 each. P. & P. 2/-.

SPECIAL OFFER
4 INCH CIRCULAR

SAWS
I bore can be used with any
electric drill. Half price
offer. SAWS can be ob-
tained separately. 4/9.
P.P. 1/6. Arbor for same 2/-.

ISR-Govt. CON-
TROL PANEL
with onloff switch
with 45 ohm vari-
able resistance. 2
amps, suitable fortrain sets and
charging controls.
Offered at a frac-
tion of original
cost. 8/6 each. P. & E. 1/6.

P P. free on order over O.
Please Print Name & Address when ordering.
SEND WITH CONFIDENCE FOR GOODS.

CASH WITH ORDER PLEASE

UNIVERSAL TRADERS
44, LONDON RD., TWICKENHAM,

MIDDLESEX.

(4)
Chrome Vanadium Drill

Sets. Comprising :
8 drills

1/32-8 per set 6/9
16 drills
1/64-8 per set 12'9

Post free.

CITY METAL WORKS
ESTABLISHED i 8 0 0 THE MOST

CENTRAL 5760, 5769 COMPREHENSIVE
STOCK

AVAILABLE
STANTON BROS.

(METALS) LLD.
73, SHOE LANE,
LONDON, E.C.4

QUALTAPE
LINES SURPLUS TO REQUIREMENT. ALL NEW.

Offered subject to being unsold.

TWINTRACK LOW IMPEDANCE RECORD/
PLAYBACK HEADS, f, 1, or one thou. gap.

17/6 each.
TWINTRACK LOW IMPEDANCE ERASE HEADS.

15/- each.
PAIRS OF MU -METAL STACKS for R/P or ERASE
HEADS. 5/- pair.
ROLLER TAPE GUIDES. 3/6 pair.
CAPSTANS complete with drive belt for 71 and
15 inches per second. 12/6 each.
SPOOL SPINDLES complete with knobs. 6/- pair.
INPUT TRANSFORMERS FERROXCUBE, highly
efficient for tape amplifiers. 15/- each.
OUTPUT TRANSFORMERS, 3 and 15 ohms match-
ing, very large stack. 10/6 each.

ALL POST FREE.

ELECTRONIC SERVICE CO.
93, 95, BUTTON LANE, SHEFFIELD

Tel.: Sheffield 21690.

CHEMISTRY APPARATUS
Send 21d. stamp for

COMPLETE PRICE LIST

BECK

Booklets .
" Experi-
ments" Did.
" Formalesni''d.

" Home

Cbemistt2 '?

2/3,

Post Paid.

rScientific Dept. A)
60 HIGH STREET,

Stoke Newindon, London, N.16

117 E 116 L E Y Ant (PISTOLS
Marvellously
accurate for
target prac-

tice.
No licence required to
purchase for use on

enclosed premises.
Write for Catalogue of AIR
PISTOLS, AIR RIFLES and

Accessories.
WEBLEY & SCOTT LTD.,

106, Weaman Street, Birmingham Eng,

THE FAMOUS
HARRIS ELECTRIC

WELDER
and Complete Kit
For Welding, Soldering.
Erasing and metal construc-
tion & repairs in the home, on
the car or cycle. Instant heat
6,9009 F. Works from 6v. or 12v.
ear battery or transformer from
A.G. mains. Complete kit of Weld-
ing Tools, 9 ft. cable, clip carbons,
cleansing fluid, fluxes, filler rods, fop -
pies. Instructions, hints. Thousands
:n daily use. As supplied to Depts.
of H.M. Government. 1.C.I., Standard
Telephones, etc. Welds all Metals. 53/6
Op to one -eighth inch.

C.O.D. IF REQUIRED. Poet Free.
Obtainable only from :

HARRISENGINEERING CO. (Dept. P.M.)
269 Kingsland Road, London, E.2.

,,prtmte morrow')

HIGH QUALITY TOOLS
For the Craftsman

Terms as !ow as 2/6 per week.
Send 1/- for catalogue containing over

400 items

H. J. BOULTING LTD.
21, Wellington Street, Leicester

All items carriage paid and
Money back guarantee.

Spirit Blow Lamp
7in. o.a. x Il,n. diam. Heavy
duty brass. Brand new.
Ideal for model 10/6making.

TWIST DRILL SET
9 drills 1/16M. to in. com-
plete with plastic case and
stand. Brand new. 4/6

THIS MONTH'S SPECIAL OFFER

APOLLO
SPRAY GUN
Ideal for model
maker & handy-
man. Sprays
paints, insecti-
cides, etc. Will
work from foot
pump, spare car
tyre, compres-
sor, etc. New
a n d boxed.

-44

151 -

All Steel
Tool Box
With remov-
able inner
tray. Strong
hasp, staple
and carry-
ing handles.
O.A. size 24x8

"'n 36/6

All-purpose

STEEL
SPINDLE

15in. long. With sin. capacity 3 jaw chuck,
4 -speed pulley. Ideal for circular 17/6
saw, grinder, polisher, drill, etc.

Cash with Order. C.O.D. 11., extra.
'Phone orders accepted.

(PM9) 479, HARROW RD. LONDON, W.10
LADbroke 1718

r

SHERMAN'S@
SUPPLY COMPANY

ORDER THESE BARGAINS BY POST

ARM & COLUMN
Make your own photographic
Enlarger-or Copying Stand at
home-with this new low cost
Arm and Column. Supplied in3 separate units. ARM with
handwheel, gives bin. offset on
Column. 19/8. post 116.
COLUMN, 36in. x Ilia. alam.,
made from alloy with spun cap.
11/-. post 1/6. BASE, machined
aluminium casting, 8/-,
post 6d. COMPLETE SET
of 3 units, 38/6, post 3/,
BASEBOARD (if required),
polished, 181n. x 151n.. 15/-,
post 1/8. Send now before first
limited stocks are sold. Money
BackGuarantee. C.O.D. 1,2 extra. 38/6

Save 8,22s I Best quality
optically worked piano/convex

Condensers-not moulded-for your home -
built Enlarger. 411n. diam.. 9in. focus.
Price 1819 each.. p. & p. 9d. each. STRONG
ALUMINIUM MOUNT with lid and spacer
for 4iin. diam. Condensers. 7/- each, post 1,-.

Money Bacic Guarantee. C.O.D. I 2 extra.
Photo Fans! Send lid stamp for

Enlarger parts lists.
HUNTER SOMERVILLE,

Dept N.14,Primrose Hill Min, Presten, Lanes.
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CHORE HORSE PETROL ELECTRIC SETS. 12-15v 300 watts. Push-button
start, fully automatic and complete with control box. Runs 15 hrs. per gal. , Used
condition but guaranteed Mechanically and tested* before dispatch. £16,10.0 ea.
LAMPS. 24v 80w. S.B.C. Can be run direct from above sets without bitteries
at full brilliance. 2/6 ea. 24v 4 or 18w. DF. S.B.C. 15/- doz.
PROJECTOR LAMPS. 300w. 110 v. Standard. 12/6 ea. 3 for 30/-. 20v
100w. S.B.C. 5/-. 3,000w. 230v Horizon type 12/6 ea., 6 for D.
MALLORY VIBRATOR PACKS. With vibrator and tested O.K. 12v 200v
60ma. Self -rectifying. 21/- ea:
PANEL OR PARKING LIGHTS. Clear, red or green 1/- ea., 9/- doz.
SMALL OXYGEN GAUGES. 3/6 ea. 12-24v Interference filters in metal case 5/-.
HEAVY DUTY RELAYS for remote starting of engines, etc., 12 or 24v 10/- ea.
CUT-OUTS. 12-24v or over at up to 60 amp. in bakelite case, 8/6 ea.
TANK STABILISER UNITS. Contains 24v motor with gyrdscopic flywheel,LARGE
switchgear and hydraulic stabilisers, etc. Soiled. 12/6 ea. Post 2/6.

MOTORS. Suit food mixers, etc., 12-24v 10/- ea. Post 1/6. State
A.C. or D.C. 110v A.C. motors, by SPERRY. Governed 3,000 r.p.m: 35/-.
BLOWER MOTORS. 24v Hedge trimmer type 17/6 ea. Small American -type
ideal for cooling film -strip projectors, etc. 24v D.C. or about 100v A.C. with
series field. 12/6 ea. '
PUMPS. Ideal for garden fountains, etc. Lift 10ft. at 200 gal. per hr. 12-24v
A.C.-D.C. 37/6 ea.
BALL TYPE GYRO MOTORS. 15v 3ph. Will run up to speed on 8v I.P.H.
after a spin. Cost a small fortune. 12/6 ea. to clear.
TRANSFORMERS SUIT HORNBY DUBLO through standard controller, 12/6 ea.
Larger type for extra lights, etc., 17/6 ea:
SBC LAMPHOLDERS. Brass Batten type, 12/- doz. Ditto, less batten flange
6/- doz. .

BOMB DELAY SWITCHES. 7 -day, jewelled movement, 0-36 hr. delay before
contacts close. 21/- ea.
DRAWING INSTRUMENTS in case. Slightly soiled. 10/- set.
PRESSURE GAUGES. 5in. dials, all brass. 21/- ea. Various types. State
requirements.

TELESCOPIC RIFLE SIGHTS. No. 32, Mk. I. 3X with adj. for elevation and
windage. £7.10.0. ea. Good condition. Cost over £20. Leatheli caps 8/6.
ASTRO TELESCOPES. Small 5X, suitable as finders. Ramsden focusing
eyepiece with cross line graticule and OG fitted R. & P. focusing adj. Brand new
£3.15.0. ea. .

TERRESTRIAL GUNSIGHTING TELESCOPES. Variable power 5-15X. 2in.
OG. All brass. Complete in case. New condition. 13.15.0.
LENSES. 1 doz. assorted for experiment, slightly chipped or marked, 12/-.
1 doz. perfect, all different, £1. 1 doz. chipped prism, 12/-.
31in. dia. BURNING or MAGNIFYING GLASSES. Near perfect, 4/6 ea.
lila. dia. Negative Lenses (reducing), near perfect, 4/6 ea.` '

PRECISION ACHROMATIC HAND MAGNIFIERS. 5X Itin. dia. clear.
Brass mounts. 21/- ea.
STAMP MAGNIFIER LENS. 8X. 4/6 ea.

WIDE ANGLE ORTHOSCOPIC EYEPIECES. Iiin. focus. A six
lens combination bloomed throughout in focusing mount. Cover 2in. dia. field.
Makes a perfect distortion free magnifier approx. 9X for examining 35mm. trans,SMALL
par ea. or similar. Cost over £20 ea. Near new condition, optically perfect,
£3 ea. A few mint at £5.
TELESCOPE OBJECT LENSES. Ifin. dia. x 8}in. focus, 17/6. itin. dia. x
19in. focus, 25/-. fin. dia. x 18in. focus in adjustable mount, 32/6,

. STILL PROJECTORS. 35mm. single frame. 100w. with triple condensers and
Leech lens. Complete in case with mains unit. £S ea.
ADIESCOPE. Single or double frame. Triple condensers. Heat filter. Glass
film gate. 110v 200w lamp. Transformer in base. £8.10.0. ea.
EPISCOPE, by NEWTON, to take up to 7in. x 7in. cards. Good condition in
case. £10.
EPIDIASCOPE. Large Aldis. Cost over £120. Very good condition. £40.
TELESCOPE ERECTING EYEPIECES. Approx. 6in. x fin. Type I gives
power equal to twice the focus of OG used. Type 2 gives double that of Type I.
Price 45/- ea.
OPTICAL SLITS. 7in. x Ilin. dia. EX 35mm. Adjustable width slit. Standard.
lin. microscope objective and condenser system. 45/- ea.
ACHROMATIC OBJECT LENSES. Near perfect, suitable for use as bino or
telescope objectives, enlargers, film -strip projectors, telephoto use for miniature
cameras. I}in. dia., 4in. focus. 6/6 ea. Optical efficiency guaranteed.

HOW TO USE EX -GOVERNMENT LENSES & PRISMS. Nos. 1 and 2 at 2/6 ea. will tell -you all you need to know in order to make your own
telescopes, binoculars, microscopes, rifle sights, stereoscopes, projectors, enlargers, episcopes, etc.
ENLARGER for 21in. sq. or 35 mm. Plans, 3/6. Condensers and lens, 30/6. Complete Kit, including column and base, £4.18.0, plus 4/- carr.
BACK PROJECTION TABLE VIEWER for 2in. x 2in. (35 mm.) slides. This viewer gives a 61in. x 41in. picture from 35 mm. slides. No doubt
one of the best ways of viewing colour transparencies. Can also be used for direct 3-D viewing (no ,glasses or gadgets). Plans and details, 3/6.
Complete kit, with all parts, £7.9.6, plus 4/- carr. Lens only. Triple condenser and double achromatic object lens, set of 5 unmounted, 50/6. The
average amateur should be able to construct this viewer for about £3.10.0, including cost of lens.
STEREO OR 3-D. Without viewers or gadgets. Our booklet on this subject tells all you need to know in order to produce perfect 3-D pictures
with the above table viewer or any other type of projector, without polarised light, special screens or glasses of any description. Booklet with sample
pictures and full details, 7/6.

A STAMPED AND ADDRESSED envelope will bring you our free and complete lists.

H. W. ENGLISH, Rayleigh Road, Hutton, Brentwood, Essex.

HIGHSTONE UTILITIES
Soldering Irons. -Our new streamlined
iron is fitted with a pencil bit. 200/250v.
50 watts 11/8. Standard Iron with adjust-
able bit, 20()/250 v. 60 watts, 1316. Heavy
Duty Iron, 150 watts, 16/6. all post 6d.
Meters. -20 amp.. stin.. mit. 1218: 15 v.,
2lin., m/c.. 9/6 ; 150 v. 2in.. role.. 10/- : 3.5
amp.. 2in.. T.C., 6/- : 4 amp., glin.. T.C.. in
case with switch. 916: 100 mIA, 21n.. m/c.
718: Meter Movements. Units with 2-500
microamPs. 7/-, Post 1/-.
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., 9/-. Similar
Transformer but output of 4. 8 or 12 volts.
12/8. Both post 8d. BELLS for use with
either the above or batteries, 8/-, post fkl.
BUZZERS, 3/9, or Heavy Duty, 4/6, post 5d.
Ex-R.A.F. 2 -valve (2 volt) Microphone
Amplifiers, as used in 'plane inter-com..
in self-contained metal case ; can be used
to make up a deaf aid outfit, intercom-
munication system, or with crystal set,
complete with valves and Fitting Instruc-
tions. 20/-, post 21-. Useful wooden box
with partitions to hold amplifier, 2/- extra.
Ditto, less valves. 10/-. Hand Micro-
phones, with switch in handle and lead,
4/6. Tenney, 6/-. Similar instrument, mov-
ing coil, 7/6. All post 9d.
Mike Buttons (carbon), 2/-. Moving Coil
4/6. Transformers, 5/-. All post 4d. each.
Sparking .Plug Neon Testers, with vest-
pocket clip, 313, or with gauge. 3/8. post 3d.
S.B.C. Neon Indicator Lamps, for use on
mains to show " live " side of switches, etc.,
3/8, post 4d. Neon Indicator. complete
with condenser, pencil type,with vest-pocket
clip, 7/6. post 5d.
Crystal Sets. Our latest model is a real
radio receiver, fitted with a permanent
crystal detector. Have a set in your own
room. 12/6. post 13d. Spare Permanent
Detectors. 2/- each. When ordered separ-
ately. -2/8 ; with clips and screws, 2/10, Post
3d. Headphones, brand new, S. G. Brown,
G.E.C., etc., 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 1./.. New Single Ear-
pieces, 3/6. Bal. armature type, 4/6 (two of
these will make an Intercom. Set). Ex-
R.A.F. earpiece, 2/6, post 4d. Headphones
in good order, 6/- (better quality, 7/8), all
post 11-. (All Headphones listed are
suitable for use with our Crystal Sets.)
Money refunded if not completely satisfied.

HIGHSTONE UTILITIES
58, NEW WANSTEAD, LONDON. E.11.
New illustrated List sent on request with
lid. stamp and S.A.E. Letters only.

Strew/deed from /had to Tail
-THE "KIINGil SPORTS SET

Modelled on famous Lucas Car Lighting equip-
ment, Silver plated brass reflectors. Intense
beam with ample local light. Twin wiring
eliminates earthing troubles. Detachable cable
connectors. Powerful 6 v. 3.3 w. generator
with combined universal bracket and rear
light. Ask your local cycle dealer to show
them to you. Prices : 32/6 to 52/6.

Sports Illus. : 36/6.

sd

"ff4g, o/t Road "

CYCLE DYNAMO SETS

JOSEPH LUCAS (CYCLE ACCESSORIES) LTD CHESTER STREET BIRMINGHAM 6

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

and Tested Radio Designs.

If you are one of the many who want a
REALLY EFFICIENT

PORTABLE
then your quest is over if you care to send

3/3
for the Sparks' Data Sheet of

THE "ECLIPSE"
A Tested and Guaranteed Design.

THE "ECLIPSE"
Is a 4 -valve all -dry battery. superhet,
covering medium- and long -waves, and
completely self-contained. The circuit is

RIGHT UP TO DATE
Latest type low -consumption valves. Neat
and compact " Personal " type of case.

SIMPLE
CONSTRUCTION

A new layout is used in the 27" x 20" crystal
clear Data Sheet to ensure utmost clarity
of the wiring, etc., and 5 F/Scap Pages of
detailed instructions are provided.

In addition to the above there are also
30 GUARANTEED

DESIGNS
available for Sets and Amplifiers.

Send a 21d stamp for my Latest List.

COMPONENTS AND DRILLED
CHASSIS SUPPLIED

L. ORMOND SPARKS (M)
8, COURT RD., SWANAGE, DORSET

(Note New Address)-
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By F. J. C.

The Report on Massed -start Cycle Racing
THE report of the Committee on Road

Safety dealing with massed -start racing
on the highway has now been published.

The important parts of the report are the
conclusions. Everyone is aware of the facts
which led up to this inquiry and, therefore,
no good purpose is served in repeating them.

The committee say they have received little
evidence that massed -start cycle racing has
caused many serious accidents or large-scale
traffic congestion ; but there is evidence that
traffic regulations have been ignored, that
road safety and proper standards of road
conduct are sacrificed to speed and racing
tactics, and that normal traffic has been
slowed down or forced to give way. On this
evidence the committee reaches the conclusion
that the public highway is not a suitable place
for massed -start cycle racing, particularly as
it is an activity which is still in its infancy
in this country ; and if this form of racing,
and particularly its commercial exploitation,
is allowed to develop without restriction, the
danger to other road -users will increase in
scale and seriousness.

They go on to say that the presence of a
comparatively large body of cyclists racing
against each other on the public roads at
speeds between zo and 3o miles an hour must
create a hazard, particularly in built-up areas,
and this can only be avoided at the expense of
ether road -users who are subjected to
inconvenience and delay.

Commercially - sponsored races involve
publicity attracting a large number of vehicles
and spectators at certain points. -The fact
that very few accidents have taken place is
largely due to effective control by the police.
Therefore it is concluded that if the sport is
allowed unrestricted development and the
same measure of effective control is maintained,
an intolerable and unjustified burden would
be placed on police forces. They doubt
whether the public would accept temporary
exclusion of all other road traffic from the
course while the race is in progress. From
all these considerations they state that
massed -start cycle racing is a potential source
of sufficient danger to the public to warrant
more positive action on the part of the
Government. They think that the opposition
to this form of racing is so serious that a case
can be made for complete prohibition, and
if this is not at present contemplated they
think the sport should be strictly regulated
and that at the end of two years the problem
should be considered again. If the sport is
then, in spite of the recommended restrictions,
causing substantial danger and inconvenience,
steps should be taken to prohibit it.

They reject out of hand the suggestion
put forward by the cycling organisations
they they should themselves exercise control
on a domestic basis. The committee is
unfavourably impressed by the fact that the
organisations have chosen not to comment in
detail on their proposals for control, but argue
that in the light of their agreement and the
organisation which they have set up they are

able to control this form of racing themselves.
This they label as disingenuous.

The committee therefore recommends
that for a period of two years the sport of
massed -start cycle racing, including team
time trials, should be allowed to continue
on the following conditions :

i. That the three bodies interested should
immediately set up a control council to
administer an agreement on the lines of the
one negotiated but not vet ratified.

2. That the number of events in any one
year should -be limited to one circuit of Britain
or similar circuit and an agreed number of
local races, the maximum number to be
settled immediately by the Ministry of Trans-
port and Civil Aviation, the Home Office
and the Scottish Home Department.

3. With the exception of the circuit of
Britain, massed start events should be begun
and completed before 9 a.m.

4. Circuits forming part of courses should
be not less than 15 miles in length.

5. Courses should be planned so that major
road junctions and right-hand turns are
avoided.

6. There should be no racing through built-
up areas.

7. The start and finish of each race should
take place off the highway.

8. Courses and arrangements, including
neutralisation, should be agreed with the
police in advance, one month's notice at
least given of any race.

Bearing on this subject is a statement from
the Manufacturers' Union that it has set up a
Road Racing Committee which will be
responsible for all matters relating to racing
on the public roads. They state that cycle
road racing is considered to be of great value
in the interests not only of cycle sport but
of sales promotion, and that it is particularly
valuable for overseas propaganda. They also

consider that there is no evidence whatsoever
to support the allegations that have been
made that such racing is dangerous, and the
committee will strongly oppose any steps
taken unduly to restrict this sport. They
also are considering the possibility of agree-
ment on the number of events to be officially
supported.

The whole of this controversy started with
the N.C.U., which in the early days of the war
made covert approaches to the Ministry of
Transport in order to get the sport banned.
This came to our notice and we thereupon
prepared a memorandum on the subject which
was presented by two members of the League
and ourselves to the Minister. The N.C.U.
used every means to oppose and obstruct the
new sport and failed. Finally, it turned a
complete somersault and declared itself in
favour of it. None of its gloomy forebodings
as to what would happen after the war, if
massed -start continued, have come to pass.
Their judgment on this, as on almost every
other major issue which has occurred during
the past 6o years, has been proved unsound.
The N.C.U. goes in fear of the police. It
trembled at the withers in the '9os, when it
banned all forms of road racing and record
making and breaking.

Thus for the second period in its history it
has thrown a spanner into the works, and at a
time when its fortunes, like those of the C.T.C.,
are decidedly in the descendant. The time
has come when cycling clubs should consider
whether they should not themselves ban the
N.C.U. It has been the stormy petrel in the
sport from its very commencement. It has
been the apostle of lost causes, and created
hatred and spite towards other road users. It
has brought up a certain section of cyclists to
believe that they must always be " fighting
for cyclists' rights," and has constituted
itself as a militant body. It has been con-
sistently wrong in its opinions.

_

-Church Cobham, the picturesque old mill on tftec1icrrlId- o;e:
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Wayside Thoughts
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By F. J. URRY, M.B.E.

.:
The SHIP

c't MORTLAKE-.

The Old Days
SOME time ago I sat at home entertaining

an old riding friend, and, as is usual on
such occasions, talked of the " old days "
and the good times we had along the roads
when they were but lonely tracks. Were the
old days better from a purely cycling view-
point ? We came to a negative conclusion,
not because we are fonder of the crowd,
but for the reason that our native secondaries
to -day are at least as good as the main roads
we mostly used for our journeying in the
early part of this century. Our secondaries
are really delightful to use for people who are
not in a hurry ; they roll and twist a little
more, wriggle into and out of valleys and skirt
the real countryside.

It is wise to make the most of our opportuni-
ties because of the spread of suburbia which
is obliterating so much of the real country
near the industrial areas, while aerodromes
are biting big chunks out of the downlands
and the beautiful sweeps we once knew and
loved for their solitude and calm loveliness
are now noisy with multitudes. There is
nothing we can do about it except pick new
areas for our roaming, and that in itself is a
good thing, for even cyclists are too apt to go
the old ways instead of using a map more
intelligently as a means of personal discovery.

In our talk on the " old days," we deplored
the disappearance of the good old country
inn ; so few are left to -day that breathe the
atmosphere of country life, the tang of the
heath and the vowels of the area. How curious
it is that townspeople appear to want the
country inn to be so closely related to their
own local

These Compensations
WE had a good session and challenged

each other to see how far we could go
back along the run of the years until we reached
the early 189os when first we met and roamed
together in the high days of our teenage.
Scattered along the road we dug up some
glorious recollections, little incidents from
the golden moments of life small enough to
point the way and carry about for ever, and
large enough in their comforts to bring out
and lean against in times of weariness and
depression. Yes, I'd rather be an old cyclist
and remember with joy, than a rich and
urgent man with nothing but a money
backgrourd. If you who read remain a
cyclist, taking the best of life in the run of its
simplicities, then I can promise you these
things in the volume of your recollections,
things that will fit so snugly into the happiness
of tater days and keep you saddle -minded- in

A picturesque corner of the liortYake
waterfront. Mead inn irknown to
tefon.rands of watetio/k pastand prerent
and to may Obi 1 Crj Off Beat Knee day._

the years to come. We two grey -headed old
yarners will continue to add to our experiences,
for now neither of us will give up cycling so
long as we can sit in the comfort of personally
active locomotion.

So many people deride cycling to -day
because it is not the fashion to be self-
contained, not the thing to sail your own
vehicle along the highways of Britain and work
the marvellous engine God gave you ; but
they are wrong and ignorant, and cover that
ignorance by pretending to know all about the
pastime. I never go motoring for a couple of
days at a stretch without wishing for my
bicycle to steer me into the little roads and
over the hills ; I never ride to work on a
lovely morning without the desire to turn
round and go the other way, south and west
to meet the spring, through the blooming
woodlands and their bird choir and over the
rolling roads until I see the glint of the
ocean and smell its briny tang.

Stormy Times
CYCLING is not all gay laughter and easy

running; if it were, then its value would
be less in the matter of comparison. That
week -end when the bad weather came I
rode my usual route to work and bowed very
low in front of that bitter wind. The hard -
driven rain hit me, and my face felt as if it
might crack open so tightly was the skin
stretched ; I don't think I've ever been colder.
Having arrived I fumbled a full minute for
the key to open my door because my fingers
were so numbed, despite sheepskin gloves,
and all over I felt brittle ; but I got there.
In a matter of ten minutes I had returned to
normal and felt the usual glow of satisfaction
which comes of testing the elements. The
ride home that evening, however, was full of
compensation ; I just floated there almost as
if I had been etherialised.

That Sunday the sunshine made me go
adventuring, but oh I it was a bitter brittle
wind into which I pounded for seven miles
to the shelter of a wood, by which a little
pool, usually so calm and placid, was carved
into short sharp waves, the tops of which flew
off like shavings from a mighty plane. Here
I rested and talked for an hour, with the usual
hot stimulant for lubrication, to an old
countryman, who seemed quite unconcerned
at the gale. Then once more I floated home,
-and all the bitterness seemed to have gone
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out of the breeze; but I should not have
cared to butt into that wind for many miles,
for apart from its force, its sharp stinging
tried to drill holes through me. One got an
inkling of the meaning of an arctic blizzard,
but it was only an inkling ; enough, however,
for me to find a fireside a very comfortable
exchange.

This Is Why !
AFRIEND of mine wants to know why I

don't have a " fliffer " attached to my
bicycle to increase my speed and allow me to
free -wheel most of the way. I wonder if
people ever think that some of us ride bicycles
because we like the exercise, the ever fresh
exhilaration of being our own power -plants ?
If I were pushed along by a tiny toddler of
an engine, cycling for me would be finished ;
I should join the car brigade and the luxury
parade, and I suppose grow fat and supremely .
idle as a traveller. I am not trying to be
critical of the powered bicycle or even of the
motor -car, I am just explaining my own
attitude to cycling. I ride daily because I
like to, it is convenient and cheap and has
the great value of keeping me as fit and
supple as I can expect to be ; and I ride at
week -ends and holiday times for the sheer
joy of the pastime and all it connotes. I
should not fancy taking a " fliffer," say,
over the Devon and Cornwall moors into the
little downside villages dropped in their
depths, and out of which some kind of road
wriggles to the skyline. For that is what you
and I find when we go touring ; it is what we
want to find, what we look for, and I hope
that the coming generation will never tire of
this kind of adventure, or weary of its change
from our usual run of life.

On Touring
ITHINK that touring is the phase of cycling

that needs stressing ; it has been allowed
to fall into the doldrums of late years. Coach
tours, motor tours, ship tours, even 'plane
tours are now the rage, and all of them- -
cabined and confined in the real sense of
those terms, and they are expensive, too.
But cycle touring is the cheapest form of
wandering holiday I know, and the most
attractive, because it is slow enough to make
observation a genuine part of the joy, and
fast enough to change counties and area
fairly easily. It is a carefree way of seeing and '
absorbing things, minus ritual or distance or
time, just your own mood converted into '
easy comfortable progress. To cycle, taking
a few maps, a little money and a decent
bicycle-with the good companion if possible
-is the nearest thing to stepping from the
everyday world into a paradise of freedom.

With catering easier, we are at last returning
to something like the pre-war times and to -day
there are places along the road to welcome the
wanderer. Personally, I am only looking for
plain food, a little comfort and cleanliness,
and that condition is almost with us once
more. Yes, cycle cruising ought to be more
popular than ever, especially among the folk
who take some trifle of pride in bodily health-
and they are not all youngsters. But the
pastime appears to have allowed the idle
travellers to get ahead of them in this matter
notwithstanding the fact that the costs are
not comparable. Perhaps too much stress
has been put on foreign holidays and the
glamour of the word captures the fancy of
folk who know next to nothing of their own
land, as lovely a country as any in the world.

Every Cyclist's Pocket Book
By F. J. Comm.

3rd Edition
400 Pages. 84pp. Indexed Road Routes

7/6 (by post, 7/10)
From George Newnes Ltd., Tower House,

Southampton Street, Strand, W.C.2
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RUSTED
FITTINGS?

Free them quickly with

THE CYCLIST

Shell Easing Oil

Shell Easing Oil
comes in a handy 8 oz.
tin with special pourer
spout - very good
value at 2/6.

Here's the way to free those rusted
fittings ! Free them quickly, too.
Shell Easing Oil is sure and swift,
penetrates deeply to loosen and
free.

From nuts and bolts to taps and
pipe joints, from bicycle frames to
window catches, Shell Easing Oil
is the answer to your rusted parts
problem.

SHELL EASING OIL is very handy in
the house-and very good value at 2/6 !
Buy some to-day-good ironmongers
stock Shell Easing Oil.

LIEBERMAN & GORTZ
FAMOUS 20 X 40 (0.6. Internal diam.)
PRISMATIC BINOCULARS FOR 3-D VIEWING

SENT FOR 39/6 CASH PRICE £19.19.04.

20 x 40. The most powerful Continental Prismatic
Binoculars made. Amazing clarity in definition.. Centre
focus and separate eye adjustment. A popular power

to use. Day and night lenses. Size 71in. by 5)in., 21 ozs. Sent for 39/6 and 39/6
monthly. Worth much more. Complete with case and slings. OTHER LIEBERMAN
AND GORTZ BINOCULARS: 8 x 32-£13.19.6. 28/6 deposit, 28/6 monthly. 8 x 40-
£15.19.6, 30/- deposit, 30/- monthly. 10 x 40-£17.19.6, 32/6 deposit, 32/6 monthly.
12 x 40-£18.19.6, 35/- deposit, 35/- monthly. O.G. measurements are internal lens
diameter. 16.x 50. Enormous wide-angle viewing. £48 or £8 deposit and £4 monthly.
Ask for Binocular List.
cizeoate.--, THE NEW 1954

" FLIGHT LIEUTENANT
HANDLESS WATCH

NO GLASS-NO DIAL-NO HANDS
Built for strength, fitted with aircraft shock -resisting movement.
Lever escapement. Anti -magnetic and recoil click spring to
prevent overwinding. Handsome chrome case. Expanding
bracelet 10/6 extra, if required. Time shown by revolving

figures. Sent for 5/- deposit. Balance 10/- monthly. Non -luminous night Dial,
6/6 extra. Manufacturers full guarantee. Cash price 79/6. Post, etc., W.

RIDGE TENT sent for 6/ -
Brand new de luxe Para. Tent. All colours. Complete.
Ideal Cyclists, Campers. Length 7ft. 3in., sleeping base
a 4ft. 6in. wide x 3ft. 6 in. high a 12in. walls, all approx.
weight Ribs. £2.15.0 or 6/- deposit and 6/- monthly. With

fly -,beet, £4.2.6 or 15/- deposit and 9/9 monthly. Both carriage I/6.

BRAND NEW BRITISH ARMY RIDGE TENT
SENT FOR 22/6 CASH PRICE £9.19.6.

Extends approx. 10ft. x Eft. x Eft. Walls 3ft. Weight 21Ibs.
Finest value offered. Real waterproof canvas. Portable, but
very stout cloth. Complete. Cash price £9.14.6 or sent for
22/6 deposit and 25/- monthly. Carriage 5/-.
Send for free illustrated catalogues of all our WATCHES, BINOCULARS, RADIOS,
CAMERAS, TENTS, MARQUEES, TARPAULINS, TELESCOPES, etc. TERMS,

Please state catalogue required.

HEADQUARTER & GENERAL SUPPLIES LTD. AZ,
196/204, COLDHARBOUR LANE, LOUGHBORO. JUNC., LONDON, S.E.5
Open all day Saturday. I p.m. Wednesday. Callers Welcomed.
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alfords
. . . and be sure of the finest
selection of spares, accessories
and equipment, including
a full range of " Halford
" Raleigh " and " Robin
Hood " Cycles-there's a
Halford's branch in every
large town.

THE HALFORD
CYCLE COMPANY LIMITED

HEAD OFFICE

239, CORPORATION STREET, BIRMINGHAM, 4

BRANCHES IN ENGLAND. SCOTLAND AND WALES
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STOP!!
Pull up in time
by fitting

Fibrax
BRAKE BLOCKS

You brake gently, but firmly with FIBRAX
brakes. The great thing is they are SURE in
emergency. And they spell S -A -F -E -T -Y

on the steepest gradients. For Steel rims,
Fibrax Black Blocks ; for alloy rims, Soft
Red Blocks.

FOR SAFETY SAKE
-FIT A SET 410111

FIBRAX LIMITED
2 Tudor Street, London, E.C.4.

Family Outing
There's a model to suit every age and taste in the B.S.A.
range. Illustrated are these popular family models, the
Sports Tourist and Junior Models.

lead the way on your
Please send this coupon for Bicycle Catalogue to B.S.A. Cycles Ltd.,
12, Waverley Works, Birmingham, 10.

NAME

ADDRESS

FLUWK,
FLUID

,
addtilaste

to a real
egeie

SOLDERING

FLUID

SIMPLIFIES ALL
SOLDERING

The standard sizes are :-
4 fluid ozs. 8 fluid ozs.

20 fluid ozs. I Gall. Cans.

A GOOD COMPANION
TO THE WORLD-FAMOUS :

FLUXITE
PASTE (

FLU XITE LTD.
Dragon Works, Bermondsey St., London, S.E.I. Telephone:

EXPORT ENQUIRIES INVITED
HOP 2632

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

D°
you find life humdrum and
boring ? Do you think of

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

Reduced fees for H.M. Forces.
(Apply for Services Form.)

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

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

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

London. W.I.

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

Remember-Everything you do is
preceded by your attitude of mind.
Pelmanists are not left to make

the applications themselves. An
experienced and sympathetic in-
structional staff shows them, in
exact detail, how to apply the
principles of Pelmanism to their
own circumstances and aspirations.

Send for the Free Book
The Pelman Course is fully

described in " The Science of
Success," which will be sent you,
gratis and post free, on application
to

PELMAN INSTITUTE,
130, Norfolk Mansions,

Wigmore Street, London, W.1.
Established over 50 years.

'POST THIS COUPON TO -DAY
To the Pelman Institute.
130, Norfolk Mansions. Wigmore

Street, London, W.I.
. The Science of Success." please.

Name

Address
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Around the Wheelworld
By ICARUS

Hooligans of the Past
ICAME across a passage in " The Age of

Elegance," by A. Briant, a book published
in the early part of the last century, which
seems to indicate that road users then did not
greatly differ in manners from some of the
hooligans of to-day-the " cads on casters "
some of whom turn up annually at the Albert
Hall, with the express intention of wrecking
the show. They are mostly from the North.
Here is the quotation : " Their motto was to
be ripe for any spree, by which they generally
meant any frolic that involved others in
trouble. It was the result partly of too much
food and drink and, with the ,growing upper
class substitution of snobbery for religion, of
too little sense of responsibility.. Lord Barry -
more, driving home from a midnight revel
in his high-flyer phaeton, cracked half the
windows-' fanning the daylights ' he called
it-on either side of Colnbrook High Street
with his whip ! " It is a great pity that
cycling clubs do not take steps to discipline
their members when out on a club run. In
the early years of this century the uniformed
club captain with his bugle was very much in
control of the following members and there
was expulsion from the club as a penalty for
any member whose conduct was prejudicial
to the club's good name.

The International Racing Imbroglio
THE B.L.R.C. recently issued the follow-

ing statements :
" The recent statement issued by the N.C.U.

to the effect that their decision on International
Racing causes little hindrance to rider or
organisation wishing to take part in inter-
national sport is strongly disputed by the
B.L.R.C., and the following example is
quoted to prove the fallacy of the N.C.U.
claim. On February 4th, the N.C.U. received
an invitation for a team of independent riders
(all road racing for independents under the
terms of the Tripartite Agreement is the
responsibility of the B.L.R.C.) to contest the
' Tour d'Alsace Lorraine.' On March 17th,
the B.L.R.C. hearing that the N.C.U. had
this invitation asked for it to be forwarded to
them. On April 7th, three weeks after the
B.L.R.C. had made its request and almost
to weeks after the invitation had first been
received by the N.C.U., it was sent to the
B.L.R.C. with a request forthe B.L.R.C. to
make the necessary arrangements, selections,
etc., and that the N.C.U. should be notified
of these arrangements in order that they
could be confirmed with the promoters. If
the B.L.R.C. were to agree to accept such
lax methods the international programme of
road races which has been built up by the
League over the years would very soon be
destroyed.

"Since it was ratified the B.L.R.C. has kept
rigidly to the terms of the agreement.
On the other hand the N.C.U. is attempting
to put to its own advantage the temporary
U.C.I. recognition accoided it by the B.L.R.C.
and R.T.T.C. under clause 6a of the agree-
ment.

" As an equal partner with the B.L.R.C.
and R.T.T.C., the N.C.U. should have
submitted its proposals on international
licences to the March 13th meeting of the
joint committee, but instead of doing this,
it withheld them for its own meeting a week
later, thereby attempting to override the
authority of the joint committee and the terms
of the Tripartite Agreement.

" In the meantime in order that the
interests of the B.L.R.C. and International
Road Sport shall be safeguarded, the following

resolution was unanimously adopted by the
National Executive Committee of the B.L.R.C.
at its meeting on April 4th : The B.L.R.C.,
who, under the terms of the Tripartite
Agreement, control all professional and
independent road racing in Great Britain,
together with the greater part of amateur
events, cannot admit the right of any other
body to authorise B.L.R.C. riders to compete
abroad.

" Accordingly until such time as clause 6c
of the Tripartite Agreement is implemented,
B.L.R.C. licence holders will only be per-
mitted to race abroad with licence and written
authority of the B.L.R.C.

" Any rider disregarding this directive will
automatically forfeit his B.L.R.C. licence.-
P. T. STALLARD (International Racing Secre-
tary, Delegate to the Joint Committee)."

The National Committee on Cycling
MEMBERS of the National Committee on

Cycling are meeting members of the
standing joint committee of the R.A.C., A.A.,
and R.A.S.C. to consider problems needing
joint consideration or action. The suggestion
that such a meeting should be held was one of
the recommendations of the Llewellin Com-
mittee on Road Safety.

The present officers of the National Com-
mittee on Cycling have been re -appointed for
the present year : president, Sir Harold
Bowden ; chairman, Major Watling ; vice-
chairman, G. 0. Stancer ; secretary, Robert
Williamson. Mr. H. M. Palm, director of
the Manufacturers Union, is joining the
National Committee as another of the three
representatives to whom the Union is
entitled.

Sportsman of the Year
ABIG gathering of celebrities saw Gordon

Pirie receive the " Sportsman of the
Year " trophy and replica at the Savoy Hotel
on Monday, April 12th; this presentation
followed the national ballot organised annually
by Sporting Record, in which Pirie topped the
poll for 1953.

The " Sportswoman of the Year " trophy
was presented to Pat Smythe, Britain's famous
show jumper, who polled the highest number
of votes of any sportswoman.

The Marquess of Donegall, Vice -President of The
Roadfarers' Club, and President of the B.L.R.C.

Tut clqe Wells -
ritc. %Aires

A quaint and unique btlie
through are . . .

The presentations were made by Lord
Aberdare.

Sunday Racing Abandoned at Manchester
THERE was a rigid rule in the early days

of the sport against holding race meetings
on Sunday. Heated debates on the subject
appeared in the cycling journals of the period,
but Sunday racing to -day is generally
accepted by clubs. Racing on the roads we
now know is not illegal and neither is Sunday
racing. It was with some surprise, therefore,
that I learned that a Manchester local track
league cancelled a Sunday event which
included an attack by Reg. Harris on his
British quarter and half mile flying start
records and 14 other events. A whispering
campaign suggested that a common informer
might appear, everyone apparently being
oblivious of the fact that the common informer
racket was abolished some time ago. Then
fear was entertained that that meddlesome
and mischievous body, which seems to inter-
fere with everyone who partakes of simple
pleasures on Sunday, the Lord's Day Obser-
vance Society, might object. The N.C.U.
did not express any decided views on the
matter, although a local official was in favour
of the race continuing. Counsel's opinion was
to be sought.

R.R.A. Triennial Dinner
THIS year, the R.R.A. is 66 years old and

the occasion was suitably celebrated at
its recent triennial dinner. In nearly the
whole of these 66 years it has been run on a
shoe string, and from the corner of the kitchen
table of someone who could be persuaded to
take over the secretaryship. Until Sydney
Vanheems took over the secretaryship the
" Office " records had got into a mess-a
surprising state of affairs for an association
which claims to be national. I have serious
doubts about the authenticity of some of the
earlier R.R.A. records. I am informed that on
one occasion a watch was used by the time-
keeper which had not a current Kew A certifi-
cate. If an organisation could not organise its
own office it seems fairly obvious that the
records which it was supposed to homologate
must be equally run on careless lines. Sydney
Vanheems spent a long time organising the
records and putting them in apple pie order
and setting a model for following secretaries to
follow. The succeeding secretary, Leonard
Ellis, and those who have succeeded him have
followed in the Vanheems footsteps. But is it
not time that the R.R.A. had a fixed address
and appeared in the telephone book ?
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IA

CYCLORAMA
By H. W. ELEY

A Word from Westmorland
TN my post -bag recently was a friendly
1. letter from a keen cyclist in far -away
Westmorland. He wrote to me from the
charming old-world town of Kirkby Lonsdale,
on the River Lune, that northern river which
flows and foams over a rocky bed, and over
which there is an ancient bridge on which a
column is, nscribed " Feare God, Honer the
King, 1673." My correspondent tells me
that the Norman church here is probably the
most interesting in Westmorland, and that
some six miles north of Kirkby there is a
Roman milestone. I enjoyed reading this
good letter from Westmorland, with its
references to the Lakes, to the poets associated
with the county, and with its graphic des-
criptions of hills and dales, and old castle
ruins. There was a word too about the county
town of Appleby, with its ancient castle built
by Anne, Dowager Countess of Pembroke,
in 1651.

Month of Roses
JUNE,T traditionally, is the month of roses,

and to my mind there is no finer sight
than a bed of English roses, especially if the
blooms are of the old-fashioned sweetly
scented varieties. I find that most of the
modern blooms are lacking in aroma, fine
though their colours and shapes may be.
Here, in this somewhat bleak Derbyshire
climate, I find it a little difficult to grow roses,
and I am afraid that my gardening activities
are now concentrated on the " vegetable
patch "-and my enthusiasms are for potatoes,
and carrots, and beans and peas ! But, some
fine morning in June, when I ride out to some
neighbouring hamlet, I pluck a rose, and put
it in my button -hole. It is a badge of " flaming
June," even on a day when the sun hides its
smile, and the air is as keen as in March. It
is good, on a June morning, to ride out to
Long Waynfleet, or Nether Cawsley, and-
with enough miles behind one-to call in at
the " Beehive " or " The Waggon and

East gudleigk

A pretty village that has cliaiqed very
little over the ceytturies The IS'cent
church of All iSaiwits zahtaivis the noted
Raieiqk pet$,S.-

Horses " and find refreshment and peace in
the low-ceilinged room of the inn.

Bikes of the Past

FoR many years it has been a habit of
mine to keep cycle catalogues; copies

of cycling journals, and many odd notes about
touring and the care of the machine. The
other day, rummaging among some old
papers, I came across one or two cycle
catalogues which brought back memories of
machines which haVe long since disappeared
from the market. Who now remembers the
" Centaur " ? Or the Royal Ruby ?

The latter was quite a popular bike-made, I
fancy, in Manchester, and certainly the
" Centaur " was a good " selling line."
There was a booklet about the " Monopole,"
quite a famous Coventry product, but now
all have gone, although there must be many
old riders who knew them, and rode them
down the rolling roads of Britain ! They
conjured up these ghosts of the past, but
really I wondered why ever I had kept the
lists and catalogues. If one is a hoarder of old
papers, it is amazing hOw much junk "
accumulates over the years !

Great Oaks from Tiny Acorns Grow "
IN some recent Dunlop advertisements, one

reads of the 93,000 people employed by
the organisation throughout the world-and
the impressive figure set me thinking of the
small beginnings of Dunlop, and musing upon
the days when John Boyd Dunlop made his
first experiments in connection with the
pneumatic tyre. After all, the enormous
ramifications of the present giant Dunlop
organisation all started from the cycle tyre-
from the small original factories where the
tyre was made. The expansion of the company
is one of the outstanding romances of industry,

and to men who have served the great organisa-
tion its present leadership is a source of pride,

Romantic Robin Hood

ANOTHER letter in my post -bag recently
came from a cyclist living in Notting-

hamshire, and he wrote me just after pur-
chasing a new " Robin Hood " bicycle. The
romantic name of this machine caused him to
make a tour of the Dukeries area, and to
renew acquaintance with Sherwood Forest,
with all its memories of Robin Hood, and
Friar Tuck, and Maid Marian. His letter
brought back happy memories to me, for this
forest area, with its great trees, its sylvan
glades, and its associations with the famous
outlaw, has for long been a favourite district
of mine, and I can recall many a ride across
Clumber Park, from Apley Head Gate, along
the famous tree avenue, to Carburton. I
remember turning eastward from Cuckney,
continuing nearly into Budby, and then
taking the road across Thoresby Park, where
one gets a splendid view of the Dukeries, and
can muse upon the days when ducal seats
were perhaps more magnificent than they
are to -day, and when the heavy hand of
taxation had not reduced fortunes to pittances,
or whittled down the splendour of ducat
seats and families. An appropriate ride-
on a " Robin Hood cycle-through the
leafy glades where Robin Hood played his
role of the gallant outlaw, and staked his
claims to legendary fame.

The Fisherman's Patron Saint

SOME business took me recently to Stafford,
and as I entered this interesting old

county town I recalled that Izaak Walton
was born there, in the year 1593. Now, Izaak
is surely the patron saint of all fishermen,
and Staffordshire may claim him as one of
her illustrious sons. As I wandered round
the town, I remembered that Izaak was wont
to visit his friend Charles Cotton, at Beresford
Hall, to fish and smoke, and muse upon life
in general. The River Dove is sacred for all
time to Izaak Walton and Charles Cotton,
but readers of these notes may say that
surely the Dove is in Derbyshire. Actually,
the fast -flowing river's valley, for quite a
considerable distance, forms the boundary
between Staffordshire and Derbyshire,- and
much of the rich beauty of famous Dovedale
is in Staffordshire. Fishing is a sport which
links up well with cycling, and I have -often
tied my rods to my cycle, and ridden out to
lakes and streams, there to emulate the great
Izaak, and find peace and serenity beside. the
water's edge.

Oil and Tyres
ISAW, in a shed the other day, a hikeiith

1 its front tyre standing in a pool Of oil
and I pointed out to the young owner:xlik
oil did not improve tyres, and that he would
be shortening the life of his cover if he
continued to stand his machine in the oily
pool. It is really quite surprising how many
riders treat tyres carelessly, use them grossly
under -inflated, fail to pick out flints and
stones from the treads, stand them in patches
of oil, and, when all the ill-treatment brings
its inevitable shortening of life, these careless
riders are usually vehement in their blame of
the tvre manufacturer for " faulty workman-
ship I know that all our tyre makers
issue plenty of informative literature on the
subject of tyre -care, but the trouble is that
so much of it is wasted
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Get your MYFORD
from A. J. REEVES-most people do!

Streamlined service-immediate despatch
from stock. We pay carriage out (mainland
only). Illustrated MYFORD literature gladly
forwarded. Myford lathes and accessories are
available on our well-known OUT OF IN-
COME terms-no fuss-no bother-a sound
commonsense method of planned expenditure.

 M.L.7 bench lathe with standard equipment £48.5.9. Deposit L12.1.7,
and 12 monthly payments of 65/5d., or 18 monthly payments of
45/9d. Cabinet stand, motor, chucks and accessories may be added
to the account and we shall be pleased to submit a detailed quotation
by return post-quite free of obligation.

MYFORD SUPER 7 LATHES FOR EARLY DELIVERY
Bench Model, L69.10.0. Deposit L17.7.8 and 12 monthly payments of
94/3d. Alternatively, deposit £17.8.1, and 18 monthly payments of
65/5d.

" THE
CHOICE OF

EXPERIENCE "

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

Grams : " Reevesco, Birmingham." Phone : CALthorpe 2554

MAKE LARGER PRINTS
with the JOHNSON

POSTCARD ENLARGERS

from 2! x 3iin. or 35mm. negatives

Expense need no longer deter you from
buying an enlarger. With the Johnson
Exactum Postcard Enlarger you can make
postcard -size prints from 21. in. x

(box camera size) negatives. It is as simple

to use as a contact printing frame. No
focusing is required and there are no adjust-

ments to make. Full instructions are

enclosed with each Enlarger.

No. I. 2i , 31m. negatives to POSTCARD girNo. 2. 35mm negative, to POSTCARD 40 I a`"

Make better prints with JOHNSONS
UNIVERSOL DEVELOPER

Johnson Universal Developer is highly concentrated and contains Johnson 142' for

preventing fog and stains, and `326'wetting agent to promote even development.
Univetsol is excellent for developing both contact and bromide papers, producing a rich

image colour with a full range of tones. Full instructions accompany every bottle.

22s c c. '8 oz.) size. 2i9d. each 570 cc. (20 oz.) size. 4,6d. each

@tlEntrI)

HENDON

OF

LTD

THE WORLD FAMOUS MANUFACTURERS OF PHOTO-

GRAPHIC CHEMICALS, APPARATUS AND ACCESSORIES

LONDON, N.W.4. ESTABLISHED 1743

tcAPII1V !NI
C2acceitit

INSTRUMENTS
E SLIDE RULES

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

A. G T 44 0 R.1\1 TO N LTD.
tptcuuing .9n4thainent Specazi.64-to

WYT4-IPN.T4-FAWE. MANCHEITER.
Tel : WYThenshawe 2277 (4 lines)

Send Now for New Brochure detailing all points and
interesting features ; answered questions you would ask, showing machines in
use and articles such as toys, patterns and turnery made on these machines. Ask
also for details of fitments to the " Coronet " range and other makes. Is long hole
drilling a problem to you ? Send now for details of BORING ATTACHMENT
and long drills, to suit any lathes.

JAIL -:rocs

c

FITMENTS AND ACCESSORIES FOR
CUP CENTRE No. I Morse Taper Shank.
4 Prong DRIVING CENTRE (Positive Drive for large or small work).
GRINDING WHEEL ARBOR No. I Morse Taper-suit any machine with

No. I Morse Taper.
REVOLVING CENTRE.
5" WOBBLE SAW-Ploughs Air" to I". Index for quick setting and fine adjustment.
TURNING TOOLS, set of six 18" overall, beautifully handled.
WOODSCREW CHUCK to suit any machine No. I or 2 Morse.
3 jaw CHUCK and Self Centering 4 jaw Independent Chuck.
COMPOUND SLIDEREST-for wood and metal turning.
ELECTRIC MOTORS, Brook 1,

and h.p.
GRINDING WHEELS, SLIPTONES, etc.

Write, Dept. P.M., enclosing stamp, for Catalogues showing photographs
and price, etc.

TOT...T.1c

ALL LATHES :

CORONET TOOL CO. 8, MA N NIREBLYD ROAD,

Also at CITY ROAD MILLS, DERBY

" Practical Mechanics " Advice Bureau. COUPON
This coupon is available until June 30th, 1954, and must be
attached to all letters containing queries, together with 6d. Postal
Order. A stamped, addressed envelope must also be enclosed.

Practical Mechanics. June, 1954.



One of the following Courses taken quietly at
home in your spare time can be the means of
securing substantial well -paid promotion in your
present calling, or entry into a more congenial
career with better prospects.

ENGINEERING, RADIO, AERO, ETC.
Aero. Draughtsmanship Elec. Draughtsmanship
Jig& Tool Design Machine ii
Press Tool& Die Design Automobile tf
Sheet Metalwork Structural , 9

Automobile Repairs R/F Concrete
Garage Management Structural Engineering
Works M'gmnt.& Admin. Mathematics (all stages)
Practical Foremanship Radio Technology
Rattfixing& Estimating Telecommunications
Time& Motion Study Wiring& Installation
Engineering Inspection Television
Metallurgy Radio Servicing
Refrigeration Gen. Elec. Engineering
Welding (all branches) Generators& Motors
Maintenance Engineering Generation& Supply
Steam Engine Technology Aircraft Mainten. Licences
I.C. Engine Technology Aerodynamics
Diesel Engine Technology Electrical Design

Ordnance Survey Dr'ship

BUILDING AND STRUCTURAL
L.I.O.B. A.I.A.S.
A.M.I.San.E. A.A.L.P.A.
Building Construction
Costs & Accounts
Surveying& Levelling
Clerk of Works
Quantity Surveying

A.R.San.l. M.R.San.l.
L.A.B.S.S. A.R.I.C.S.

Builders' Quantities
Carpentry& Joinery
Building Inspector
Building Draughtsmanship
Heating and Ventilating

GENERAL, LOCAL GOVERNMENT, ETC.
Gen. Cert. of Education
Book-keeping (all stages)
College of Preceptors
Woodwork Teacher
Metalwork Teacher
Housing Manager (A.l.Hsg.)

Common. Prelim. Exam
A.C.I.S., A.C.C.S.
A.C.W.A. (Costing)
School Attendance Officer
Sanitary Inspector
Civil Service Exams

BECOME A DRAUGHTSMAN-LEARN AT HOME
AND EARN BIG MONEY

Men and Youths urgently wanted for well paid positions as
Draughtsmen, Inspectors, etc., in Aero, Jig and Tool,
Press Tool, Electrical, Mechanical and other Branches of

Engineering. Practical experience is
unnecessary for those who are willing
to learn-our Guaranteed " Home
Study " courses will get you in.
Those already engaged in the General
Drawing Office should study some
specialised Branch such as Jig and
Tool or Press Tool Work and so con-
siderably increase their scope and
earning capacity.

OVER SIXTY YEARS OF* CONTINUOUS SUCCESS

NATIONAL INSTITUTE Of ENGINEERING
(Dept. 29)

148, HOLBORN, LONDON, E.C.I.
SOUTH AFRICA E.C.S.A.. P.O. BOX NO. 8417 JOHANNESBURG

Free Guide SUCCESS IN ENGINEERING
132- PAGE BOOK FREE!
SEND FOR YOUR COPY

This remarkable FREE GUIDE explains :
* Openings, prospects, salaries, etc., in Draughts-

manship and in all other branches of Engineering
and Building.

* How to obtain money -making technical qualifications
through special RAPID FULLY -GUARANTEED
COURSES.

MANY INTERESTING COURSES

TO SELECTFROM!
A.M.I.Mech.E., A.M.I.M.I.,
A.M.Brit.I.R.E., A.M.I.P.E.,
A.M.I.C.E., A.M.I.Struct.E.,
A.M.I.Mun.E.,
A.M.I.E.D., A.F.R.Ae.S.,
London B.Sc., Degrees.

Fully guaranteed postal courses for
all the above and many other
examinations and careers. Fully
described in the Were Free Guide

THE ACID TEST OF TUTORIAL EFFICIENCY
SUCCESS -OR NO FEE

We definitely guarantee that if you fail to pass the examination for
which you are preparing under our guidance, or if you are not
satisfied in every way with our tutorial service-then your Tuition
Fee will be returned in full and without question. This is surely
the acid test of tutorial efficiency.

If you have ambition you must investigate the Tutorial
and Employment services we offer. Founded in 1885,
our success record is unapproachable.

ALL TEXTBOOKS ARE SUPPLIED FREE

PROMPT TUTORIAL SERVICE GUARANTEED
NO AGENTS OR TRAVELLERS EMPLOYED

OUNDED 1885 - FOREMOST TODAY

Free Coupon
To NATIONAL INSTITUTE OF ENGINEERING
(Dept. 29), 148-150, Holborn, London, E.C.1.

Please Forward your Free Guide to
NAME
ADDRESS

NOW AND BE
7341/5 COUPON
SEND

S role
SIICCESS

-%00awigigoe-

My general interest is in : (s) ENGINEERING
(2) AERO (3) RADIO (4) BUILDING
(5) MUNICIPAL WORK

(Place a cross against
the branches in which
you are interested.)

The subject of examination in which I am especially interested is

To be filled in wire you already have a special preference.
Old. stamp only required if unsealed envelope used.)


