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THE “MINOR” 10 in !

UNIVERSAL WOODWORKER

The “MINOR" lathe carrying a battery of three useful
machines, any one of which may be operated without
removing the others. ALL powered by ONE sturdy electric
motor.

Showing the tilting saw-table with
mortiser and planer ready for use.
7 in. saw with 2} in. cut. FINE,
MEDIUM & COARSE SAWS
AVAILABLE.

A view of the 4 in. planer with saw
and mortiser ready for use.

; > e ] o 4
Combination table being used for Spindle moulding. Cutter block

pane! cutting. Easily adjustable for takes the place of the circular saw.
varying lengths.

ble in use with Combination table in use with slot
sanding disc. This table has many mortiser. Mortises from } in. to

Combination table
uses. 3 in.

Send Stamp NOW for illustrated brochures to:

CORONET TOOL CO., Dept. PM, Mansfield Rd., DERBY

Subscription Rate (including postage) :

Central News Agency Ltd.
Overseas 17s., Canada 17s.

treet, Strand, London, W.C.2, and Printed in England by W. Speaight & Sons, Exmoor Street, London, W.10.

ublished about the 30th of each month by GEORGE NEWNES LIMITED, Tower House, Southampton
Eole Agents for Australia and New Zealand—Gordon & Goich (A sia), Ltd. Sole Agents for South Africa—

For one year, Inland 1!8s. 6d.

¢ Practical Mechanics '* Advice Bureau, COUPON
This coupon is available until March 30th, 1957, and must be
attached to all letters containing queries, together with 6d. Postal
Order. A stamped addressed envelope must also be enclosed.
Practical Mechanics. March, 1957.
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9,(\ \ A FASCINATING HOBBY made

Simple + Successtul
by means of

this BOOK

Lampshade\making can give endless fun,
beautify your home and delight your
friends. There are 83 practical and easy-to.
follow illustrations and ideas to show you
how to do it.

Published by C, Arthur Pearson Ltd., Tower House,
Southampton Street, Strand, London, or obtainable from:

, SAMUEL JONES & CO,, LTD.

¢ GuvMmED
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BUTTERFLY BRAND

GIVE YOURS A NEW
LEASE OF LIFE

These silent running ¢ Sealed
Systems >’ will completely modernise
that Pre-war Refrigerator. They are
ready to install, no technical know-
ledge required. Fit it yourself,
SILENT.. EFFICIENT. CHEAP.
5 YEARS’ FREE REPLACEMENT
WRITTEN GUARANTEE WITH
EACH UNIT.
NO MORE SERVICING
EXPENSES.
8. MODELS AVAILABLE RANGING IN SIZE FROM
3 cu, ft. to 15 cu. ft.
Prices from £26/15/0 to £36/15/0.
Free Delivery in British Isles.
Send stamped, addressed envelope for

‘¢ SEALED SYSTEMS.” Free Reduced Price Leaflet.

Latest complete general catalogue with many * Hints & Tips,” price 1/ post free
(Refunded on first order).

BRAID BROS.

for Home Refrigerator Construction,

50, Birchwood Ave., Hackbridge, Surrey. Tel. :

-

Wallington 9309,

We do not wish to be associated with Scrapped Second-hand Icescream Components.

& 6G.Brown

HEADPHONES
FOR MARINE
EQUIPMENT

seagoing
vessel in this
electronic age
relies on Marine
Communication
Equipment.

Every

"Our contribution is a
specialised range of
reliable Headphones
which provide ships’
<" operators with the clearest
possible reception of all
signals—Morse or speech.

AL,

SHAKESPEARE STREET, WATFORD, HERTS
Telep}!one : Watford 7241,

S. G. Brown provide
Headphones and
associated equipment
for all “known pur-
poses. Brochure *'P”

sent on request.

[}
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12 MONTHS’ GUARANTEE
17" £7.10.0. 14" £5.10.0 T.V. TUBES

We are now able to offer this wonderful guarantee. 6 months full replacement and
6 momths progressive. Made possible only by improved high quality of our tubes.
Carr. and-ins, 15/6. Remember all our valves are guaranteed 90 days.

CONVERT YOUR 97-10” and 12" to 14°-158" or 177, Our pamphlet is FREE, and
on matty sets it costs only the tube to give you ‘these giant pictures. SPECIAL
OFFER 14", |5” and 16” T.V. tubes £5. Perfect—see them working in our shop.

12 TV TUBES £5. Shortage may cause delay. Enquire first, We may have
alternative and can tell you delay if any. 15/6 carr. and ins. on all cubes.

. T.V. CHASSIS 97/6

Complete chassis by, famous
manufacturer. R.F. EH.

Unit’ included. Drawing
FREE. Easily fitced -to
Table ar Console model,
owing to this chassis being
in three separate units
{Power, Sound and Vision,
Timebase) interconnected.
THIS CHASSIS IS LESS
VALVES -AND TUBE, but
see our catalogue for cheap
valves. Our {5 Tube fits
this Chassis. " List of valves
by request. Ins. Carr. 10/-.
Channels 1.5 clients have
converted to 14" and |57
successfully,  Easily con-
verted to L.T.V. Channel.

Please PRINT name and address.

SIMULATOR UNIT 29/6 i

6 VALVES. BRAND NEW. ,\Nith.tg'l'e_scoﬁi:'a'erial.' V.H.F. Many
clients tell us they have successfully converted to walkie-talkie.
Each unit has its instructions, Carf. and ins. 5/6.

8" P.M. SPEAKERS 8/9

" Stocks cahndtilast. "Have you had all you may require? Compietc
with,c.p, trans, 10{-. All are guaranteed, money back. Carr, and
i 9.

14 T.V. CHASSIS £13.19.6

Complete with tube and speaker. Modified ready working. Fully guaranteed 3
months. These are demonstrated to personal callers,. LESS valves. As above with
5 valves, £15.19.6, or with alt the valves, £19.19.6. (Some delay on the latter). ins.,
Carr. incl. Tube, 25/-.

177 TUBE RECTANGULAR on adapted chassis, LESS valves, £19.19.6, With
5 of the valves, £21.19.6. Or with all the valves, £25.19.6. Ins., Carr,.25{-. FREE
drawing with order. 4 .

ELECTRIC CONVECTOR HEATER

Hotter and cheaper than oil. 1d.an hour. i or 2 kilowatt switched.
Iltuminated grille. Size 26™x 18" x 74" deep. 200-250 volt AC/DC.
ideal for home, office, workshop or greenhouse.

T.V. AERIALS, 25/6. For LT.A. & F.M. channels. For outdoor
or loft. 3 Element, Half their normaf price. Post 2/6.

T.V. CONSTRUCTOR -CHASSIS UNITS =

TIMEBASE, i0/6. C§ntaining scanning coil, focus unit, line trans., etc. FREE

drawing, carr. 3/6. X

SOUND AND VISION STRIP, 27/6. S/het, complete s/vision strip, 10 valve-

holders (EF91, etc.). Less valves. FREE drawing. Post 2/6. Channels |-2 or 3; 4,

S (some defay on these). 4

POWER FACK AND AMPLIFIER, 22/6. Mains EH.T. 5 kv, 325 v. 250 mA.

Smoothed H.T. Heaters, 6 v. 2t 52, 4 v.at 5 2, 4 v. at 5 2. Extra winding for 2

or 4 v, tubes. FREE drawing. Carr. 5/6.

P. PACK AND AMP., 22/6. Output stage 6V6 with O.°. trans., 3 ohms matching,

Choke. Smoothed H.T. 350 v. 250 mA, 6.2 v.at 52,22 v.at 3a, 6.3 v. at 4 a and

4 v. centre tapped. Less valves. Irs., carr,, 5,6.

P. PACK AND A'NP., 22/6. Qutput stage PEN45. O.P. trans., Choke. Smoothed

HT. 325 v. ac 250 mA, 4 v.at 53,63 v.at 5a, 4 v. at 5a. Centre tapped. Less

valves. Ins., ‘carr., 5/-.

COIL PACKS, 3/9. 3 band including pair 465 |.F.s, 2-gang condenser and dial

(similar drawing free), p. and p. 2/3.

VYOLUME CONTROLS, 2/6 doz. Used, tested from working radios, p. and p. 1/6.

O.P. TRANSFORMERS, 1/3 each, 10/ doz. Chassis stripped. A MUST spares
. for the shelf, Poston I, 9d., on doz,, 3/-.

Regret No C.O.D. on tubes.

By train from Liverpool Street to Manor Park Station 10 min§.

R DUKE & CO.
"7 ALL DAY. . . 62, ROMFORD ROAD, MANOR PARK,
. ik i A LONDON, E.I2. GRA. 6677-8.
2791
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«« TRANSITROL ”

RADIO CONTROL
TRANSISTOR RECEIVER

tThe e¥ cl
W oy
: \? anS‘sto

£.D., of course, are again first to introduce- this new techniqu>

) k A ¢ Its advantages in size,
weight, current capacity gnd quality of reception will appeal to all Radio Control enthusiasts.

The vatve tr Receiver comb alt the advantages of multi-valve modulated Receivers,

together with simplicity and very low Receiver/Battery size and weight.

The XFG| Valve is used as a detecror in a low current circuit ; at 100 to 300 micro-amperes,
the valve life is, therefore, considerably increased.

The Transistor is not used as a current amplifier, but reacts to the ** Noise ' level of the
detector valve. Upon receipt of the signal, the noiselevel drops and the Transistor conducts.
The benefits of current rise to the signal are well known,

PRICE S e S
o & tin. x I}in, x 1}ip,
£6.6.6, et . D T T T doms. "
SIS Current change from approx. 2 idling up to 4 m/

including P. Tax Al connections via a 7-_Fay cable and plug. 2 pole switch is supplied

w0 break L.T. and H
It operates from any standard carrier type trapsmitter on the 27,12
Mfcs band.

Write for our new illustroted list giving full particulars of ol E.D. Engines,
Radio Cantrol Units, Accessories, Spare Parts, etc.

- O'rder from your
Model Shop

ELECTRONIC DEVELOPMENTS (SURREY) LTD ¢=

MOLERE Y v SAN .
60376032 |SLAND FARM RD. WEST MOLESEY.{ SURREY) ENGLAND. <ovvoicser

AUNTIE WANTED
ANOTHER PRINT

When-Aunt Sarah said she would like a copy of a snap in the family album,
Peter made one for her that same evening before she left.

He used his johnson Junior Printing Pack. This is a photographic set,
costing only 13/3d., which contains everything needed for making contact
prints at home. The equipment includes a Johnson plastic printing frame,
two 5 x 4in, dishes, one black and one orange, two plastic print forceps, a
set of printing masks and 25 sheets of contact paper. Chemicals for pro-
cessing prints are also enclosed and consist of two packets of M-Q Developer
and two packets of fixing powder. The outfit contains full instructions and
a l6-page booklet describing in detail the process of making contact prints,

The JOHNSON JUNIOR PRINTING PACK is very easy to use and if you
would like to see one, why not go round to your nearest photo shop and
ask the dealer for more information ? He'll be glad to help you.

Printing your own snaps is the first big step towards photography as a
hobby and an inexpensive way to start is with this outfit which, complete,

costs only [3/3d. A
JOHNSONS OF HENDON LTD.
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‘The EMCO-UNIMAT
O portable, precision, power benckh

Only '16in. long, the Emoo-Unimat is

capable of several standard workshop practices

to highly critical limits. Thke basic tool will buff, turn, polish,
drill, grind and mill, and a full range of extra equipment vastly
increases the scope of the tool.

SPECIFICATION ADDITIONAL EQUIPMENT

Centre  Height, 18in.  Takes }ig Sa‘i’-s SC llsatﬁfn Ct{;“:k-
. 5: ircular Saw. rilling Vice
between centres 63in. Hollow Niilling ~Table pad - Clamps.

spindle admits }in. Drill chuck
cap, jin. Chuck to drill table
(max.), 4%in,

and Dividing.

2 £07.
§ .. PRICE
Sce the versatile oo NnenY CREDIT AVAILABLE

Emco-Unimat at

local 1
%5%}-’ ??:i?fﬁ:?gﬁ * I:‘ :arrlss:'r:-r?trel;:b
literature to ~ Leeds . Tel. 21561
OMARO SLIDE RULES

Dimensions and Weights of Iron and Steel Sections

Principal dimensions and
Weights rer foot or square
foot of -steel and iron
sections, 1.e., of Equal and
Unegual Angles, T-Bars,
Beams, Channels, Rounds,
Squares. Hexagons, Octa-

Convex Ileather
Iud(,'cs Sheets and Ilats,
w 969 Values, Dimensions,
otc.

MODEL PI.

Stendard Guality (glazed),
T+ post free.

MODEL M.l. Trigonometrical Functions

Natural values of Eine,
Cosine, Tangent and Co-
tangent from 0° to &F
incressing by 10% 5
2,184 values,
Stendard Qual. (glazed .
6/3 post free. L

h

IGONIMETRI{AL RATIOS

MODEL K.1'K.3. MODEL L.2 P.3. MODEL L.I!.
Weight Calculator .fo. Calculator for Ratlos of Capacity  Caleulator.
stegl, aluminlum, brass Cutting “Speeds, Revolu- 7 post free.

tions, Feeds, etc.
%/~ post irec.

and conper tube:
15:8 post fre:

List of other Models on application.

Kosine Ltd., 104, High Holborn, London, ‘W.Cl
Telephone : HOLborn 1301

NEWNES PRACTICAL MECHANICS

Flexible Shaft. Thread Chasing |

. etc,,upto } amp, Price 3/6. Post Frez,

" THERMOSTAT. CS. Convector Thermo-

275

NEON INDICATOR SWITCH!
10, 6 Post firee.

FIT THIS TO YOUR .ELECTRIC BLANKET AND BRING IT
UP TO DATE.

Double Pole Break; A.C.-D.C, SUITABLE ALSO FOR ANY
Si!ver'Coptacts, Improved Cord OTHER APPLIANCE WHICH

Grip, Simple Wiring. Modern REQUIRES A VISUAL INDI-
Streamline Styling in  Cream CATION THAT IT IS ON
Bakelite, (SOLDERING [RONS, ETC)

* SEND 4d. IN STAMPS NOW
FOR OUR ELECTRICAL CATALOGUE*

DESCRIBES FULLY.OUR RANGE OF ELECTRICAL
SUNDRIES—WITH IDEAS FOR THE HOME HANDYMAN
— OVYER 300 ITEMS —

THE ‘MAGSTAT’

This is a precision bi-metal thermostat for the control of alternating
currents of up to } amp. at 240 volts, The temperature range lies between
minus 50 deg. F. and plus 250 dez.F.  An ingenious magnezic snap action is
incorporated which gives freedom from radio interference. The operating
temperature is altered by rotation of the adjustment screw, clockvrise for

increase ‘and anti-clockwise for decrease. Dimensions 2in. x lin. x &in,
PRICE : 5/6 each. Post 3d.

*SUPPRESSIT* |

(TELEVISION SUPPRESSOR KIT)
For the suppression of Domestic
Motor Driven Appliances. Comprises
two chokes and two condensers
mounted on a card with wiring
instructions. ideal for Vacuum
Cleaners, Hairdriers, Sewing Motors,

REPLACEMENT
ELEMENTS

FOR DOMESTIC -ELECTRICAL APPLIANCES™

* We stock over 200 types of elemen: replacements
for Fires, Iroqs, Kettles, Hairdriers, Toasters and
Boilinz Rings. Send for, Cataloguz,

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

THERMOSTAT., BW/l. 3 amps, 250

stat for Space Heaters and Low tempera-
ture Ovens. |3 amps., 250 volts A.C.
40/80 dez. F."25/-, post’ 5d.

THERMOSTAT. MB. For contro! of
Electric Immersion Heaters up to 3 kW.

volts A.C, For control of hot-plates, vul-
canisers, etc, 50-550 degz. F. 15/6, post 44,

. We are only too glad to tend illustrated

leafters on any of these Thermostaws if
you will send a S.AE. stating which model

' Type ML.

[ Medium-Low ”

907190 de. F., 15 amps, 250 volts A.C, | 'Nterests you

£2/0]0, post 9d.

THERMOSTATS. PF. Room Thermo.
stat, 15 amps., 250 volts A.C, Sin. x I3m,,
x 2in. A beautiful instrument. Temp,
ranzes 30/90, 40/100, 40/80, 60/100 dez. F,
as required, £2/0/0, post 6d.

GREENHOUSE THERMOSTAT

Constructed especially for the amateur
The scale plate is calibrated * High-
and has a temperature range of
40.90 deg. F. Current capacity is 10 amp., 250 volts
A.C. Differential 4.6 deg. F, $ize 41in. x 2in. x J3in.

PRICE : 35/-. Post 6d.

THE TECHNICAL SERVICES CO.

SHRUBLAND WORKS < BANSTEAD < SURREY

IMMERS!ON HEATERS

We can offer a wide range from 2 to 4 kW,
and in stém lengths 1lin, to 42in. Please
send for our catalogue.

lode! P). Miniature Thermostaz
for contro! of domestic Electric
* frons and special-purpose
machines where cpace is limited.
Capicity: 5amps,, 250 volts A.C,
gin. x fin, x 11/16in.  Single
screw fixing. Price 9/3. Post 3d.

gardener.
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FROM

NEWNES PRACTICAL .MECHANICS

IRONMONGERS, -
MOTOR & MOTOR CYCLE
ACCESSORY DEALERS

If any difficulty write to :
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WL MANDYMAN VLl TREASURL THIS

THIRD
HAND

This multi-purpose tool locks

on to work with tremendous
grip and stays there with hands
off until ‘the release lever is
touched—how often have you
wished for just that ? Use it
as super pliers, a vice, wrench,
clamp and so on. The Mole
Worench is your ‘‘ third hand "’
—sturdy, easy to handle—really

something to treasure.

M. MOLE & SON LTD., BIRMINGHAM, 3

NEW TOOLS FOR THE HOUSEHOLDER & MECHANIC

3B NEW PATENT SAW
SHARPENER

Sharpens your saws
and accura-

guides
Uniform depthor teeth.

Suitabnle for hand,
tenon and panel saws.
Complete with in-
structions.
Price 21/-
Post paid.

y

CASe § e for
all electric drills
2nd hand drills,
Price 5 g Set.
Post pald.
Three Jaw  American
Pattern Drill  Chuck
¢in. capacity with
screwed arbor to fit Wolf
and Black & Decker
drills to givo more
cfiiciency and service.
Price 25/- Post paid. Complete with key,

“ZYTO” 6in, \IOTORISED SAWBENCH
Complete In one unit, ready to switch on. Ripping,
Cross-cutting. Mitreing, Re ating, Tongueing and
Grooving and Tenoning. can Dbe casily and effictently
accomplished.

Tpetlﬂeﬂt fon:
‘able size 12in,

x 9:in. Depth of
cut 1in. Length
overal}l21in.
Weight 54 1bs.
Price . £19.10.0

SET IVE \VO()D
BORING TWIST BFEs

.

Sizes &, 5:16, 3/8, 7/16, 4.

Complete in plastlc Ccase.
16 Set.

Post pald.
Rubber backing discs
for electric drills. Com-
plete mt.ht arlbé)r 5i-
Lambs“ool bonnet.s 519,

&in. Clr(m)a.r Saw Blades

lllutst}';zted L“dﬂ,t
pOS
(Singls phase).
Benech
nly £7.18.6.
A Portable Sawbench spcclall) sultnblc for Carpenters and

rarquetl Floor Workers. A.l}%gs%al?’am
ONLY LONDON PREMISES. Est. 1843

341-345 OLD ST.

S. TYZACK & SON LTD. ‘ionoon, ec.

TEL: SHOREDITCH 830). TEN LINES.

* Permanent Magnets in action

Make your own magnetic -tool rack and keep
your workshop tidy! This and many other uses of
“Eclipse’” magnets are shown in descriptive
leaflets, available through your usual tool dealer.

b2

PERMANENT
MAGNETS

Neill & Company (Sheffield) Limited
from all tool distributors

Made by James
and obtainable

PM 43
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Television
equipment

”EH—-(ompletely up-to-date methods of giving instruction inawide range
of technical subjects specially designed and arranged for self-study at home
under the skilled guidance of our teaching staff.

"Uexperimental outfits and lesson manuals are despatched on enrolment
and remain the student’s property. A tutor is allotted to each student for
personal and individual tuition throughout the course. 7

In the case of radio and television, specially prepared components are
supplied which teach the basic electronic circuits (amplifiers, oscillators,
detectors, etc.) and lead, by easy stages, to the complete design and
servicing of modern commercial radio and television receivers.

If you are studying for an examination, wanting a new hobby or interest,
commencing a career in industry or running your own full-time or part-
time business, these practical .courses are.ideal and may be yours for
moderate cost. Send off the coupon to-day for a free Brochure giving full
details. There is no obligation whatsoever.

The only Home |
Study College
run by a .
World-wide

industrial
organisation.

EM..

UTES

NEWNES PRACTIGAL MECHANICS

5 valve 3-waveband
superhet circuit

Factories
at Hayes.

~Part of His Masters Voice! Marconiphone, etc. etc.

SUBJECTS
INCLUDE —

RADIO

SHORT WAVE
RADIO - TELEVISION
MECHANICS - CHEMISTRY - PHOTOGRAPHY
ELECTRICITY - WOODWORK - ELECTRICAL
WIRING * DRAUGHTSMANSHIP - ART etc.

COURSES FROM 15/- PER MONTH o

] BLOCK
CAPS

i PLEASE

We shall not worry you with personal visits
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MA 68/1. VERTICAL
SLIDE SWIVELLING
TYPE

7
o

Dol He ave

1640, LEVER OPERATED
TAILSTOCK ATTACHMENT

MYFORD ENGINEERING CO. LTD. BEESTON, NOTTINGHAM, ENGLAND. PHONE BEESTON 25-4222,

. NEWNES PRACTICAL ‘MECHANICS March, 1957

16fl. LEVER OPERATED
COLLET CHUCK :
3in, CAPACITY. ADDITIONAL

-

1410,  FOUR TOOL TURRET

1629. TAPER TURNING ATTACHMENT

COLLETS STYLE (027 TAKES fin. SQ. CUTTER BITS SLIDE BASE 9%in. LONG, WORKING ‘j
LENGTH 6in. ANGULAR MOYEMENT = -
t0° EITHER SIDE OF ZERO 2A 1495, DIVIDING
ATTACHMENT  (WITH
Many awkward jobs are within your easy reach, thanks to the range of aver 50 Attachments and Accessories TWO DIVISION PLATES)

provided by the Myford Factory. Careful thought, coupled with research into the requirements of the most
exacting user, has produced a series of easily fitted, interchangeable, precision-made extras such as no other
comparable Lathe possesses. Write to-day to DEPT. 3/43 for fullest details.

GRAMS : MYFORD, BEESTON, NOTTS,

SLYDLOK FUSES. 230-v. 15-amp.. side_and back entry, brand new, fraction of
today’s cost, 1j~ post 4d.. 10/- doz.. post 1 8,
ROMEC VACUTUM PUMPS, rotary vane, size less shaft 5)in. long, 4in. dia., fitted

2in. long }in. dla. splined shaft, inlet and outlet ports, also suitable s air com-
pressor, brand new boxes 22.6, post 2.6.
PROJECTION UNITS, consists of an enclosed lamphouse holding a 24-v. 12-watt
lamp with polished refiector, in line with the optical mount which holds a concave/
convex ground glass forming a graticule, also 40 mm. dia. {/2.2, 3}in. focal length
achromat projection lens, in perfect condition. 12/, post 1/4.
MIDGET MICRO SWITCHES, G.E., U.S.A,, size 14in. x iin. x §#in., universal type,
make or break, pew unused 1/6, post 3d. 15 -daz..)post 7d. RELAYS U.S.A.TYPE,
cofl resistance 7,600 ohms, single make contacts, size 2¢in. x 2in. x 1} in., unused and
%erfect. 5/-, post 9d. ELECTRIC PUMPS, impeller type for Hquids, 24 v. 3 amp.
.C. or down to 12 v. with less capacity, normal delfvery 10 galls. per minute, motor
is fan cooled, size T§in. h&x. 3in. dia., pump 4iin. dla., slde delvery port Iin. B.S.P.
external thread. value ., our price new boxed 25/-, post 2,6,
ACHROMATS by Ross or Taylor Hobson, new and perfect, 5 types, all 40 mm. dia..
1.7, 12, 1123, £,2.7, { 3, focal lengths are approx. 24in., 3in., 3jin., 4in. and 4iin. respec-
tively, unmounted 1Q:- each, post 6d.
I HUGHES 12-VOLT SHUNT MOTORS, takine
1.25 amps. light, and up to 2 amps, on load, 5,000
r.p.m., external terminations for reversing. oil g
impregnated bearings, #n. shaft, size 3tin. long, *
1iin. dia., weight 20 oz., a superior and powerful
motor, original cost over £7, our price new unused,
10/-, post. 1/3 ; 2 for 20/-, post paid ; ditto, fitted
reduction gears, giving & final drive of either
m., state which required. 12'8. po

Q
NI cHOOSING THE RIGHT MATERIALS oo £ i oo vkl T 0T e i

X . ; s * BAMBI” GARDEN SPRAYERS, also suitable for
is the first and most important step towards successfal 7 d =", disinfectants, penetrating oil, lime wash, etc., made by
soldering. Briefly—a medium size soldering iron, a = e QLD (0 T O e o M T e ey

stick of solder, a file, emery cloth and a tin of

FLUXITE.

FLUXITE is the household word for a flux that is '
famous throughout the worid for its absolute reliability.
In factory, workshop and in the home FLUXITE bhas
become indispensable. It has no equal, It has been the
choice of Government works, leading manufacturers ;
engineers and mechanics for over 40 years,

\SIMPLIFIES ALL SOLDERIW Scnd s.a.c. for current bargains lists. Tel. : HAR 1308

160 or r.p.m., st

16 ; 2for 26/~ post paid. KTYPECYLINDER LOCKS, deadlocking and thiefproof,
has 7 concentric tumblers instead of the usual 5 in line, interchangeable with ordin-
ary cylinder locks, for right- or left-hand doors, no need to specify.-complete with 2

container holding 4 pints, marked in } pints, filler cap
is a }- or 1-0z. measure, adjusiable webbing for shoulder
or back. so that both hands are free. 40 in. fiexible tubing
to the polished brass syringe, with nozzle that gives a
finely atomized spray. Scrap those messy old-fashioned
sprayers that require buckets, hoses, etc., {nvest in a

Bambi." value to-day 45/-, our price new boxed 20/-,
post 3/-, 2 for 40’-, post paid. p
MAINS BLOWERS, 200250 v. A.C./D.C.. { amp.. 5,000
r.p.m., consists of the motor with attached enclosed fan,
end funnel intake 1iin. dia., side outlet 1in. x {in.. plinth
base 4iin. x 5in., finish black crackle and aluminium die-
cast, size overall 9in. long, 5in. high, 4iin, wide. weight
Tilb.. a very superior blower, fraction of original cost,
25/-, post 3/-. TRIPODS, legs are of ash or mahogany with metal reinforced ground
points, or japanned steel, tripod heads are brass with screw-on top cover, which Is
suitable for taking camera adaptors, or other instruments where rock steady attri-
butes are required. . Length 40in., dia. closed 2in., weight 51b., fitted closed hold
and shoulder carrying strap, of original cost, 15/-, post %6. MOTOR
GENERATORS, 4iin. long. 2iin. dia., weight 3 1b., totally enclosed, black crackle
finish, 'ideal for car fitting with 12 v. tnput. the output will then operate a mains
200250 v. A.C./D.O. electric razor, ideal for caravanners, campers, tourists, etc.,
value £7, our price new unused, 12:6, post 2/-,

Fluxite Limifed, Bermondsey Street, London, SE.1 MIDLAND INSTRUMENT CO., Moorpool Circle, B'ham, 17
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for better class
power tools

udqes

Mmunon

No other home workshop tool has a pedigree to match that of the
“‘ToolPower ** drill. Built primarily to meet the rugged demands
of Industry, it is the most powerful tool of its kind in the World. This
extra power is essential when a drill is used as a power unit for home
workshop equipment. The renowned Bridges ‘' ToolPower ™ drill
works well within its maximum output and therefore gives you
longer service life.

You can buy Bridges *‘ Home Workshop " complete or, by starting
with any one of the following Kits, you can build up a range of power
tools to suit your own requirements. There is no duplication of parts
and all Kits are available on a small down payment.

Bridges * Complete Home Workshop * includes
the following separate Kits : —

Lathe Bench Saw
Bench Sander Bench Grinder
Driil Polisher Drilling Machine

See this equipment at your local tool shop, or write
for free illustrated brochure

‘ ToolPower ’=the better-class power tools

S. N. BRIDGES & CO. LTD.,, Parsons Green Lane, London, S.W.6 Tel. RENown 3344

AP3111121
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VALUABLE NEW HANDBOOK
T0 AMBITIOUS

FREE 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

NEWNES PRACTICAL MECHANICS

WHAT THIS BOOK TELLS YOU|

HOW to get a better paid, more

in any branch of the Engineering industry, irrespective of age, interesting job.
experience or training. Y HOW to qudlify for ropid pre-
maotion.

We definitely Guarantee s HOW o put seme valuable
u L 4 ” letters after your name and
NO PASS—NO FEE e n et i
b quickly and easily.
Y HOW to benefit from our free
Advisory and Appointments Depts.

% WHERE today’s real opportunities

5

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

mgits D°P‘*“mé“- o IS e o ghe Twrien e o
w ‘ are now missing. o
Hl H F THESE Y HOW, irrespective of your age, ’f}q@!’z‘ ) ;

education or experience, YOU
can succeed in any branch of

YOUR PET SUBJECT?

& Press Tool Work—Weid-
ing—Production  Eng.——
Jig & Tool Design—Sheet
Metal Work—Works Man-
agement — Mining — Re-
frigeration—~Metallurgy.

Repairs — High  Speed
Diesel—Garage Mngment.

THE B.LE.T.

Draughtsmanship—Supply
—Maintenance —— Design
—kElectrical  Traction —
Mining Electrical Eng.—
Power Station Equipment,
etc.

Road Eng. — Reinforced
Concrete—Geology.

jection — Telegraphy —
Telephony — Television —
C. & G. Telecommunica-
tions,

BUILDING

- Carpentry and Joinery
~-Quantities — Yaluations

WE HAVE A WIDE RANGE OF AERONAUTICAL COURSES AND
COURSES IN FORESTRY, TIMBER TECHNOLOGY, PLASTICS,
G.P.0. ENG., TEXTILE TECHNOLOGY, ETC,, ETC.

Engineering that cppeals to you.

MECHANICAL ELECTRICAL RADIO

ENGINEERING ENGINEERING ENGINEERING i44 PAGES OF EXPERT
Gen. Mech. Eng.—Main-  Gen. Elec. Eng.—Elemen-  Gen. Radio Eng.--Radie CAREER-GUIDANCE
tenance — Draughtsman- tary & Advanced Elec. Servicing, Maintenance &
ship—Hea: Diesel—Die  Technology — Installations  Repairs—Sound" Film Pro-

You are bound to benefit from
reading “ENGINEERING OPPOR-
TUNITIES,” and if you arc earning
less than £15 a weck you should send

AUTOMOBILE civiL Gen, Building—Heating & for your copy of this enlightening
ENGINEERING ENGINEERING  Ventilation—Architectural book now—FREE and without obli-

Gen, Automobile Eng.— Gen. Civil Eng.—~Sanitary  Draughtsmanship — Sur- gation

Motor  Maintenance &  Eng.—Structural Eng.—  veying — Clerk of Works g

POST NOW !

ENGINEERING OPDORTUNITIE

IS THE LEADING INSTITUTE OF ITS KIND IN THE WORLD

i F i |

One of these qualifications would increase your earning power l Tek B'I'E'T' 41 0“' GOLLEGE Only 24d. I
WHICH ONE1? ] HOUSE, 29‘3', WRIGHT'S LANE, 5 zda mdp l} [

AM.IMechE, AMICE, AMLPE, BSc, AMBritlRE., i KENSINGTON, W.8. posted ‘in an 1
e i T o SRR S M wnscaled envelope. |
COMMON PRELIM., GEN. CERT. OF EDUCATION, ETC. [ 1
§ Please send me FREE and without [ ]

E R J obligation, a copy of “ ENGINEERING ]

TH B ITISH lNSTITUTE OF I OPPORTUNITIES.” I am interested in
ENGINEERING TECH NOLOGY : (state subject, EX8M., OF CATCET)...euvreurnionirornruenrannrareanaronncnes :
i ]

4"0A' OOLLEGE HOUSE: i NAME ...t caeeenees 9 R SRR CN0000kadad i

» 29-31, WRIGHT'S LANE, : ADDRESS.......oueuieiriiviursiteesiisesseesssnsessasensassassessessane i
L KENSINGTON, W.8. P oo B e o, i
Phone : WEStern 9861 1 \RITE IF YOU PREFER NOT TO CUT THIs PAGE |
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The Geo-physical Year
OME time after July 1st scientific
history will be made and the first
practical steps taken towards the
achievement of space travel- by the
launching of the 201n., 214lb. magnesium
sphere by the United States to-celebrate
the international geo-physical year. As
this artificial satellite circles the carth,
at a speed of about 18,000 miles an hour,
its flight will be electronically “ watched *

by a chain of stations, extending from the

outskirts of Washington to Santiago
in Chile. Observation stations in many
other countries will also make record-
ings and optical and ‘radio signal data
will be collected as the satellite passes.
They will be transmitted within' 20
minutes of the passage of the satellite
to a centre in Washington which will,
of course, be the central point for what is
now known as Project Vanguard. From
there the information will be transmitted
by telcphone and teletyped to a computer
centre close by. These electronic brains
will perform the calculations producing
mathematical equations’ showing the
path or  trajectory described by the
satellite. These machines will forecast
the time at which the satellite may be
visible in any part of the globe, and the
information will be broadcast to other
nations in time for them to be on the
lookout.

Radio equipment will, of course, be
used for most of the tracking. The
satellite will carry a miniature radio
transmitter radiating a weak but con-
tinuous signal to the earth, thus making
its position known at any time. Visual
tracking will be taken care of by 12
special cameras which will be set up on
American soil and at strategic points
around the earth. i

‘Apart from the importance which
attaches to the result of this fascinating
experiment, the information gained may
be of great use to TV and it may make
possible world-wide television broad-
casting, for the satellites could serve as
relay stations to bridge the great distances
across which television signals cannot be
projected at present. It will be remem-
bered that some time ago an aeroplane

FAIR COMMENT
by the Edrfor

was used as a relay ‘station which carried
a .television programme from Cuba to
receiving sets all over the United States.
The greater altitude of a satellite would,
of course, vastly extend the range
because, using a number of satellites,
programmes could be relayed from one
to another.

We shall await with fascinated interest
the results of this project which paves

the way for interplanetary travel. We-

have made all arrangements to keep our
readers informed as the projects develop.

Those Alternative Fuels
ETROL  rationing has caused
motorists to consider the possibility
of using alternative fuels, as they did
during the early days of the war The
conditions, however, governing war-time
rationing and the present systern are
not parallel. During the war rationing
was introduced because of the very
heavy requirements of the scrvices,
-the need to restrict shipping to a mini-
mum, and the desire to cut down private
motoring so that labour and materials
could be diverted to war work. ‘The

Suez was not closed to us.

Every motorist, therefore, is keen
to keep his vehicle running on the
meagre ration and they are considering
alternative fuels, such as propane and
butane. Unfortunately, the Ministry of
Fuel and Power has written to the

including postage for one year

Infland = - - [8s. 6d. per annum.
| Overseas - = |7s. per annum.
Canada - - - |7s. per annum.

Editorial and Advertisement Office : ** Practical
Mechanics,"” George Newnes, Ltd.,
Towsr House, Southampton Street, Strand, W.C.2
‘Phone : Temple Bar 4363 ,
Telegrams : Newnes, Rand, London.
Copyright in all dranings, photographs and
articles published in ** Practical Mechanics’® is
specially reserved throughout the countrics I
| signatory to the Berne Convention and the
U.S.A. Reproductions or imitations of any of
these are therefore cxpressly forbidden. l

] SUBSCRIPTION RATES l -

distributors of these substances asking
them to discourage their use, as the supply
is conditioned by the same factors that
apply to petrol and oil and an increase
in demand would cause a shortage,
resulting in hardship to homes where
these gases are essential for cooking,

“heating and- other domestic . purposes.

It is not, of course, illegal to use them but
the supply position is such that it may
be difficult to obtain them, and distribu-
tors are asked not to deliver them for use
as motor fuel. ,

It is illegal, of course, to use paraffin

-as a motor fuel, either in its neat form or

diluted with petrol, unless a licence is
taken out with Customs and Excise.
Only petrol is~ authorised for road
transport use. All of the alternative

liquid fuels are sold at a price which

does not include the 3s. 6d. tax. This
applies to white spirit, methylated spirit,
premium Kkerosene or tractor vaporising
oil,

¢ More Miles Per Gallon”
OTORISTS and motor cyclists
will, therefore, turn to’ methods
of obtaining more miles per coupon, in
other words higher m.p.g. and for their
convenience we have produced a limited
edition of “ More Miles Per Gallon ”
(3s. 6d., or by post 4s.), from the
Book Department, George Newnes Ltd.,
Tower House, Southampton Street.
Strand, W.C.2.

This .96-page  illustrated handbook
deals with the causes of heavy petrol
consumption, restoring lost performance,
carburetter adjustments, petrol econo-
misers, alternative fuels and petrol -
dopes, and the information applies to
motor cars, motor cycles, mopeds and
scooters.

Delay in Delivery of Goods

ONE effect of the petrol shortage has

been to cause a delay in the delivery
of goods. When ordering goods from
our advertisers readers should make
due allowance for this, as deliveries
which were formerly made daily may
now be made. only once a week.—
F.]J.C
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fl PORTABLE POTTERS' WHEE

A Light Motor-driven Wheel and Reduction Gear Unit

By S.

HE conventional potters’ wheel is too
I large and cumbersome to find a place
in the average workshop, which is
used tor other purposes, and for this reason
and its simplicity of construction the wheel
shown in Fig. 1 was made, and has been found
very satisfactory in use for throwing up to
four or five pounds of clay. It is in two
separate units, which are quite light and when
the motor is lifted off for other usc these can
literaﬁly be hung on the wall or put under a
bench.

Construction

Taking first the wheel unit, a photograph of
which is shown in Fig. 2, the first requirement
is a bicycle back wheel hub ; an old oae with

B. WILMOT

good bearings can, of
course, be used. This is
clamped between two
main bearers about rIin.
X 1}in. X 16in., a hole the
size of the central portion
of the hub first being
bored centrally between
the two pieces (see Fig. 3).
The frame is then built
up to the dimensions in
the scale drawing, Fig. 3,
from 1}in. ¥ §in. strips of
hardwood such as syca-
more, on four Trin.
square legs~No specially
formed joints were made

Fig. 1.—(Right}
Thewheel inuse.

8 ore.x 4"

wheel head —

in the prototype and this was found to be
quite satisfactory with all parts fixed together

with 1}in. No. 8 woodscrews. The only
cutting required, other than to length is the
ends of the main bearers clamping the cycle
hub. Thesc are récessed on to the frame to
give rigidity and to bring the top level with
the side members which carry the tray.

Note: Dim-
ensions showld
be taken by

means of the

scale  below
the drawing. The Wheelhead

If a suitable lathe is not available both this
and the pulley can be made without. The
wheelhead is of 8in. X }in. timber battened
across the grain; it was given two or three
&oats of paint at finish to prevent soakage and

warping. It can be cut quite sufficiently
accurately to a scribed line cither with a
circular saw.or by hand and finished with a

paring chisel.

A hole is bored in the batten to fit tightly

| “4ais pere
gojusters

on the hub spindle and a hub nut can then be

e T

;) B .

Whee/ speed 35rp.m
to 140cp.m. with 2'dia. |
pulfey on motor. |

e

S
Back wheel cycie |
hubd c/emped i,
between bearers.
\

\
1
e
[
'

Yo" beech or
sycamore

MU

m

mﬁ) Plan -

doubled.

Fig. 2.—A photograph of the twheel unit.

carefully marked out and let into the timber.

1» 134" bearers notched and | This is fixed in with a small metal plate,

H i
'l !
il i i ,li ML" perER eaito) choss] meqit.ge IS ) drilled and fixed with woodscrews, so that the
H- — = ———da e head can be easily removed for cleaning. If,
= = L Lyt " when this is done, the top does not run true
Freme from 127t of 1Y2"x /8" hardwood .+ rgs end bearers. the easiest way is to mark it when spinning
i é 12 and plane a little off, since turning in a
b ey s ! " ] Jathe on the spindle would be inclined to
Inches locsen the mountifig. All these details can

Fig. 3.—Elevation and plan of the wheel unit.

be scen in Fig. 3.
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Reduction  Gear

struction

“Two standard 13in. lengths
of s/16in. bright steel are
first obtained, each threaded
for 1iin. at one end, with two
nuts, and four 1in. lengths of
brass tube of suitable inside
diameter cut and worked on
these to form easy bearings.
Two hardwood cones are then

Fig. 4.—The reduction gear unit.

‘The Driving Pulley
This is rather large, being 11in. diameter,

-283

24in. O.D. pulleys can then be turned
from one piece or the larger one
built up as before from two discs. Both pull;ys
are ultimately clamped to their respective
shafts between two nuts.

The Frame

The simple framework with two pairs of
uprights and two crossheads is next built up.
Here it is necessary very carefully to square
up the left-hand pair so that the holes, into
which the small brass tubes are pressed to
act as bearings, are cor-
rectly aligned.

In order to tension the
flat belt between the two
cones the second of these
is mounted in a carriage,

consisting of two more
Cramp. Uprights and a cross-

Stepped pulley

but it is necessary to have it this size to

VA
g :Motol.' %

simplify the gearing. It is made from two
pieces ‘about 3in. thick with the grain laid
crosswise, but if 11in. width is not available
there is no reason why each part should not be

Begrers thus
skide on frame

B

made in two, though a glued joint would
simplify the cutting if done by hand. In this
case the inner edge of the bevel is scribed
out and the bevel made with a plane before

glueing or screwing the two halves together.
“This pulley is clamped between two nuts, as
shown in Fig. 3. > -

The tray is made of sheet zinc, though - B Srre e

=Nt

aluminium might be preferable. A con- 3 <44 ; U

!

struction of hardboard with cloth and paint
joints could be used. In any case a water

with a hole in it corresponding to the hole in

Elevation

stop consisting of a small square of timber
the tray should be firmly fixed to the bottom ' /

with woodscrews to prevent water running
down.

Ko

Brass tube
1" Iong.
ya

e v

Ya'diz round leather belt to wheel

6 dio.x

The Reduction Gear Unit 7
This is much simpler than might appear i
from a glance at Fig. 4 though some care is f M i
necessary to get correct alignment of bearings. 13" fong :
The most used * fractional horsepower stee/ rod. || |\
motor—in this case i, though } will just
do for short-period work—runs at 1,425 r.p.m.
The average speed of a foot-operated potters’
wheel is some 70 or 80 r.p.m., though this
may sometimes be greatly speeded up with
advantage, but must be very much slowed
down for turning or finishing thin work. It
is, therefore, necessary to have a reduction |
gear which averages 1,425 to 70 or, say, 20 |
to 1, with a wide range on either side, which
can be varied while working. This is accomp-
lished in the present design by belt and A
pulley in two stages with an intermediate pair :
of conical pulleys on which a belt can be /

Herawood i
cones il
178"y to S
3Ya"daxdli £
ong or q
2'v/s to /
4.

;r‘llz\;:ge :geegdl've up to half or double the Note : Dimensions

By a quick change of belt to a larger or "% be ':':e” b’y
smaller pulley on the motor a complete %% of ¥ If,.“" €
range of higher or lower speeds can be had if = ¢ Joor of Fig. 3.
required.

knob.

turned 9in. long
X 4in. to 2in.
diameter or
slightly less (as in
Fig. 5) provided
they are identical.
These should be
roughly shaped
and bored
through to a tight
fit on the shaft

then be truly
turned.

The 8in. and

Fis. 6.—A further view of the completed potter’s wheel,

- oy p

Scratch fongrtudinally
with saw teeth.

Speed operating

on which they can-

| ||s Bert tensioners
Yis“ iz roa

=

Switeh mounted
on here

Plan~
motors bearers

removed

Note— Whote frame may be made from
Jbout 7ft of | /2 x 5/8" hardwood

(instead of 2"x 2" shown)

Fig. 5.—Elevation and plan of the reduction gear umnit.

head. This is pivoted on two large wood-
screws at the bottom, the tension being
provided by two small rods with wing nuts
or, alternatively, fairly strong springs.

The belt is moved by a sliding bar running
parallel to the sides of the cones and held in
position by two spring clips fixed to the bottom
frame. In this are set two vertical pins on
either side of the belt.

The Jockey Pulley
To convert the drive between the two
units from horizontal to vertical shaft a small
jockey pulley is used, mounted on one of the
(Concluded on page 300)



NEWNES PRACTICAL MECHANICS

March, 1957

components the set uses four valves

of the B7G class and although the
circuit is quite conventional the results are
surprisingly good.

The overall size of the set, which is shown
completed in Fig. 1, is 8lin. x 3lin. x
2}in., this size being chosen as being handier
to carry around than something more cubic
in shape ; in fact it has been found that it
fits comfortably in a normal raincoat pocket.

The H.T. battery is a 30-volt deaf aid
Drydex type DHs05, the size” of which
iS 4in. x Idin. x 2jin. long, and although of
such small physical size this has lasted over
20 hours and is still going, the tatal con-
sumption being 4} mA. The L.T. is provided
by -an Ever Ready U2 1}-volt cell, the
filament consumption being } amp.

ﬁ S can be seen from Fig. 4 and the list of

N\akmg an All dry Camera Type 4-valve Superhet

By “RADIO’

as Jow as 20 volts, the grid current being in
the nature of 20 mA.

The aerial has been made with a dual
purpose in mind, and acts as a frame aerial
and as a strap for carrying the set. It is made
by cutting eight lengths of 7/36 P.V.C.
covered wire 4ft. 3in. long : by keeping to-
gether two sets of three wires, and one set
of two wires, the threc sets may be plaited
together. All-white covered wire was used
for this purpose but it might be rather effective

MECHANIC

certain extent, nullified and the angle of
acceptance is approximately 120 deg. out
of 180 deg. before there is any appreciable
change in the signal strength. Therefore the
set can be used comfortably while walking.

The two ends of the aerial are placed
through holes in the top and bottom sections
of a front false member, and joined together
inside so”as to” form a continual length of
wire as shown in Fig. 8.

The Chassis

The chassis is made of a piece
of 20G copper plate, together with
an end the, supports and L.T.
battery fixing attachments (Figs. 6
and 7). After making-the chassis,
solder the end plate in position
and L.T. battery fixing attach-
ments, but leave the fixing of the
supports until the wiring is
completed. The components may
now be mounted, but before
assembly of coils solder wires to
the station selector switch, mounted
on the end plate under the chassis,
and pass these wires through holes
to the top of the chassis ready for
fixing to the two postage stamp
trimmers. The coils may now be
mounted. The valve holders
(B7G ceramic with metal top
plates) may be soldered direct to

Fig. 1.—The midget
portable in its carrying
case.

to try plaiting two
different colours.
Since the frame
aerial is connected in
series with the aerial
coil, this does, to a
certain extent,obviate
one of the inherent
difficulties associated
with frame aerials as
applied to portable
radios, as the direc-
tional properties of
the aerial are, to a

Fig. 2.—An underside view of the receiver.

Components :

All parts are standard except for the two
switches and the speaker transformer:
The switches (2-pole 2-way rotary) were pur-
chased ex W.D., but these can be replaced by
miniature Oak swm:hes

It was decided when making this set to have
switched tuning for the Home and Light
stations ;  this, of course, means that no
tuning condenser is required, and keeps
the overall size down, and also does away with
another rather difficult job, namely, that of
getting the oscillator tracking correctly—a
difficult job at the best of times, but even
more difficult with a midget set.

The coils were made from modified Aladdin
formers as shown in Fig. 3. The oscillator
anode coil, as will be noticed, has tight coup-
ling and considerably more turns on than is
usual : this is to cnsure that the frequency
changer will oscillate with a low H.T. voltage.
With this coil oscillation will take place at

the chassis. Another point regard-
ing these valve holders is that they must
be earthed efficiently to the chassis by
the metal ring in the centre of the holder,

Cut Down Poxolin Washer Remove
ol 1g Dis.
.
= i
—— —
Remo

Oscilletor Coil.—

Coit 4. 60 Turns 34 SWG
Enamelled Wire

Coil B, 45 Turns 34SWG,
Enamelled_ Wire

Fig. 3.—Dezrails of the cails.

Aeraf Coil =

40 Turns 34 S.W.G.
Enamelled Wire

T
prei e
s
=
BEENe
Rs
-] [
-
) |
zu
Gl Cal» §‘"‘ Cr2
TT [<T
e '
=

Fig. 4.—Theoretical

circuir of the receiver.

oy
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as there is a metal plate pressed into the glass:
base of these valves which locates centrally
over this ring and acts as an internal screen
in the valve.

Wiring

Having completed the ‘assembling of com-
ponents, wiring can now bc commenced, the
same type of wire being used as was specified
for the frame aerial.

When fitting L.T. cell, remove ‘cardboard
tube before assembling.

If another 465 kc/s superhet receiver is
available the I.F. transtormers in the midget
set can be easily aligned by wrapping a
covered wire around the I.F. valve grid or
anode, on - the second receiver, when
this is tuned to a station, and connecting
the other end of this wire through a .o1 ,F
condenser in turn to the grid and anode ends
of the second and first midget I.F. Ts. These
may then casily be tuned by screwing in or
out thé dust cores for maximum signal. While
making these adjustments the frequency
changer from the midget set should be
removed.

coils
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Fig. 7.—Further chassis details.
The dust-iron cores in the tuning

may be adjusted, with the
additional

heard. If, by | |
virtue of the 3%

_Chain-Dotted . l

20 per cent.
tolerance on_t
the fixed tune

Fig. 5.—The chassis removed from

the cabinet. condensers,

condenscr -—-L-Lj
switched outof | -
circuit, until

the Light pro-
gramme is

Lines Indicate
Position OF \F—\—' o=
Chassis ;

cores protrude beyond the end of the coil
formers when the station is- peaked,
remove core from former and cut . down
the lengths a’ little at a time until the
coil can be peaked with the core either parallel
or below the top of the coil former. This is
necessary since if the core protruded above
the former it would foul the case. Having
tuned in the Light programme, switch the
additional condenser into circuit and adjust
postage stamp trimmers for the Home
programme.

The on off switch is a two-pole type since
it is essential to switch both the H.T. and L.T.
supply. )

The speaker transformer, which is
shown on the photograph (Fig. §5) as fixed
above the loudspeaker magnet, is an extremely
small item salvaged and rewound from ex-
W.D. equipment. There are, however, several
midget ones on the market, and if one cannot
be obtained as small as the one shown there is
space between the speaker and the output

/4

Control 'Sp/‘nd/es
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v

the dust-iron

Hole- For Position OF .Support.t ) 5 ¢ Fr'amc Joined Ax- Shown' &
Adjpusting _One Each Side Two Wooden o! & Joints Bound Writh Tape:
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AN iLﬁil N 45'>\ 2 - . 22 §_ Fig. 8.—Controls, aerial

T =N ——= R e ‘ s ; = connections and *° false >
e \L_/ 3 \ H | 1 . ends.

Ya @ - 3 : i o: 20 Gauge

| - : : 1 Matal Piste

J

2-‘1/'6 Dia. Holes
/ H.T. Battery

luF Condenser
Mounted Under Speaker

These Fixes
Soldered
Together

354

Aerial coll}
BN

[ L7 Battery

Attachment

Py

e

684 Nt BDia.
= \ \ « Soldered Screw
As Shown Hole
/ ~ Codt i 4 . Lovdspeaker A B
RS, Trimmers 2nd IE 2 Strp 4-Yg Dia. . -
Soldered To Top Trans. Solderes Holes This Section
As Shown Soldered To End OF

Plate Of Chassis

Small Lip

o 145 —|
For
Soldering Support 2—O0Off

Orifl !/é” Hofle In Plate and Solder
684 Nut In Position As Shown.
Nut To Be Soldered On Back Of
The 2nd Support and Lip Reversed,

Fig. 6.—Cutting and drilling details of the
chassis.

Main Chassis

stage where a larger one could be fitted, the
ratio required being 35: 1. This space was.
originally lcft for an additional H.T. battery
to be run in series with-the remaining one.
However, having tried the two batteries and
found no improvement in the volume,
although the H.T. current rose to r1 mA,,
it has been left out. The assembled set with
the case removed is shown in Fig. 2.

LIST OF COMPONENTS

Condensers

Ci1, 75pF ceramic tube. .

C2 and 3, sopF postage stamp trimmers.

C4 and 6, 200pF midgets.

Cs, sopF ceramic tube.

C7, 10 and 13, 100pF midgets.

Ci11 and 14, .0o1xF midgets.

C8, 9 and 12, .1uF midgets 150 v.w.

Crs5, 1uF midget 150 v.w. Hunt’s type W49,

Resistors (§-watt midget)

R1, 100K 2.

R2, 4 and 7, 3.3MR2

R3, 47K .

Rs, iIMQ.

R6, 10M Q.

RS, 6200.

Valves : V1, IR5; V2, 1T4; V3, 1Ss; V4, 354.
Two LF. transformers, Wearite type Mg4ooB.
2}in. dia. P.M. loudspeaker. J 1
Midget volume control, VC1, M2 iin. dia.
Two miniature 2-way 2-pole switches.

Four B7G ceramic valve bases.

Two Aladdin formers with dust cores.

H.T. and L.T. batteries (see text).
Connecting wire, 7/36 P.V.C.

Plug and socket optional (scc text).

Three knobs, {in. dia.
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To Station RS IFT2 To ‘high end of  _Connect To ‘stider’ of 4S5 .

The case is made of {in. thick Switch vi Volumé Control  ‘low’ end Volume Control v3y—*
plywood, one end of which is / ) oy L ’
rounded to the same profile as -
that of the plate around the false = TS
member in front of the receiver, 1 | =—=- S
and a plate of similar dimensions it _ =
is then fixed around the end. The 5 0

other end of the-case butts up
against the front false member,
top and bottom, while the two
sides fit inside the front flanges.
Two countersunk screws are then
put through two small holes in
the case to engage with the nuts
soldered on the back of the

supports. To give a professional
finish the case may be covered
with rexine or similar fabric.
If the 1S5 diode pentode valve
is purchased ex W.D. be very
careful to check that the filament
is not touching the diode at the
top of the valve. This appears
to be a rather weak point with
these valves since the filament goes through
the diode and is very close to it. A socket
has been added at the back of the speaker

To Frame
Aeria/

1ET /7-|4 Note: Tsgs marked MC. g ./
' ve are connections commaon To To common

7o Station to chassis tag on L= Wl — tag on
Switch Switch Switch

Fig. 9.—The wiring diagram.

magnet so that with the internal batteries
switched off external batteries may be

‘connected. This was done in the writer’s

case so that it could be run, with a suitable
vibrator and L.T. dropping resistance, off a
motor cycle accumulator.

SIMPLE

ELECTROTYPING

How to Make Copies of Medallions, -Coins, etc.

ELECTROTYPING can be briefly defined
as a method of coating impressions
of objects in wax, gutta-percha, etc., with
electroplating copper, thus forming a thin
< shell ” the exact duplicate of the mould,
which can be strengthened by being filled with
molten solder. In copying foreign coins, the
obverse and reverse ‘shells” are usually
mounted side by side.

Apparatus Required

The single-cell arrangement,
very convenient for operations on a small
circle, is shown in the sketch. It consists of a
glass jar holding anything up to three pints
of liquid; a wide-mouthed jam-jar would
answer the purpose, although a rectangular
glass (or celluloid) accumulator cell is much
more suitable. Inside this *“vat” stands a
round, narrow cell of porous earthenware
which can be obtained quite cheaply, or a
substitute may be made by winding several
layers of stout brown paper round a rod and
securing the end very carefully all the way
along with sealing-wax. A disc of cardboard
must also be fixed into one end of the tube
in the same way to form a bottom. The bottom
part of the paper cell should then be soaked
to a depth of about }in. in melted paraffin
wax or *candle grease.” A strip of zinc
with a piece of copper wire soldered to one
end, or better, a Leclanché battery zinc
rod, is now required ; this will need to be
amalgamated, which is done by dipping it in
weak acid to clean it, and then rubbing a little
mercury all over with a pad of flannel until
the surface shines like silver.

Making the Mould

Suppose it is desired to make a copy of a
medal or coin. First obtain a cardboard pill
box lid, considerably larger than the coin
‘make it hot on the stove and fill it with
melted sealing-wax ; when this is almost set,
gently press the coin into it and leave to set
hard. On carefully removing the coin a per-~

fectly-detailed imprint should be revealed ;-

this must now be ““ metallised >’ or coated with
graphite or blacklead, so that it will conduct
electricity, which is a very important opera-
tion. Moisten the impression with a drop of
methylated spirit then, with a camel-hair
brush, proceed to cover it thoroughly with a

which is’

Crysteals

Porous jer

Apparatus for electrotyping.

smooth, shiny film of graphite. Be careful to
polish every crevice and also to leave no super-
fluous material in the mould after it is finished,
otherwise the resulting “ shell” will be full
of imperfections and pin-holes.

Setting up the Cell

Fill the glass vat with a saturated solution
of copper sulphate (acidulated with one or two
drops of sulphuric acid), and suspend some
crystals tied up in a piece of linen across the
vat, to keep the solution up to strength. Now
charge the porous pot with one part of
commercial sulphuric acid and nine of water,
and stand it in the other solution as shown.
Put in the amalgamated zinc and take care to
see that the liquid inside the porous pot is
level with that outside. Having done this
clean up the wire from the zinc, heat it slightly
in a flame and embed it in the mould so that
the clean point touches the ‘ metallised ”
surface of the impression. Brush some more
graphite round the point to insure a connec-
tion and immerse in the solution. If, after an
hour or so, the deposit in the mould is covered
with dark brown smears or appears rough the
current is too strong, and this can be adjusted
by partly lifting the zinc out of the porous
cell. After about 12 hours the “ shell ” will
be thick enough to be carefully detached from
the mould.

A Cutter for
Sheet Asbestos

By D. L. DRANE

HE tool is made of %in. square tool steel
which is bent, whilst red-hot, to the
shape shown in Fig. 1. Thc cutting edge
can be filed or ground to the approximate
angles shown in Fig. 2. The completed tool
is then hardened and tempered to a dark
straw colour and fixed in a handle.
Use the tool like a glass cutter, laying the
sheet to be cut on a flat surface. Use a straight
edge or a batten and score the sheet deeply

Fig. 1.—The basic shape.

with the cutter. Support the sheet on a
batten immediately below the.cut as shown
in Fig. 3. Hold down by another board or
batten and press down steadily on the
unsupported piece, resulting in a clean break.
Whole 8ft. by 4ft. sheet can be cut easily
in this manner singlehanded.

Fig. 2.~Angle of curting edge.

Fress down.

72,

Fig. 3.—Breaking
the sheet.
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OST kitchens aré" ventilated by a
primitive method, that of omitting a
few bricks from the wall structure at

(or near) the ceiling level. This cavity is
usually disguised by a device similar to that
shown inset in Fig. 1. The air inlet takes the
form of an airbrick on the outside wall.
Although this method certainly allows fresh
air to enter the kitchen it does not eliminate
;team and cooking smells, as does an extractor
an,

Fig. 1 shows a very efficient home-made
extractor fan unit. By pulling down the right-
hand cord (Fig. 1) an air vent behind the facia
is opened and the fan is switched on. Con-
versely, by pulling down the left-hand cord
the air vent is closed (fully or partly as
desired) and the fan switched off. The above
‘unit is made for a cavity wall but could be
adapted for others. }

Figs. 2 and 3 show the fan which is operated
by a clockwise turning tape recorder motor
(Collaro) which needs no suppressing, does
not interfere with radio or T.V. and is re-
markably strong and fast. Operated on 240
volts, this motor consumes only 140 mA.,
34 watts approximately.

Because it is mounted hori-
zontally the motor draws little or
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block should be screwed on from behind the
panel, care being taken to ensure that the
screws miss the groove. A thin top cover for
the block to retain the cord should be made.
(See Fig. 7.)

(The block holding the cord is necessary to
bring the cords in line with the pulleys.)

The Switch Unit

Two bakelite lampholders are required.
Dismantle both and with a hacksaw cut off
and discard one side of the contact holders.
Drill the resulting brackets so that each take
two wood screws for fixing. Reassemble both
contacts and fix to box end (Fig. 8). A switch
bar is now required. This can be made from
Paxolin or any hardwood. Two plates of
copper or brass are now recessed into the
switch bar and held with copper or brass
rivets. Apart from holding brass on to bar
these rivets also carry current to the motor.
File down the recessed plates flush with
switch bar. A metal switch bar guide should
now be made (Fig. 8). This must be a loo:e
fit to allow bar to slide in and out easily. The
switch bar is now loosely coupled to the
actuating lever. The hole in the
end of the lever is elongated so
that when the lever is screwed to
switch bar and depressed there is

.no steam, etc., through its
wmdmgs-. ! ) no strain on either lever or
The little cooling fan which was on the switch bar. The contacts should be

motor when it was bought, was retained.
The 4in. x }in. x 1/16in. fan arms are of brass,
bolted to a bushed wheel from a popular
construction outfit. The hole through the
bush had to be reamed slightly larger to
take the motor spindle. (See Fig. 4.)

The fan blades (Fig. 5) are cut from thin
aluminium to the  dimension and outline
shown at A, bent to the outline and dimen-
sions shown at B, and then riveted to the arms.
To reduce weight the arms do not extend to
the full length of the fan, but are just long
enough to take the outside rivets.

The Fan Box

This is made from #in. plywood. Fig. 3
shows a plan view with the top removed. Top
and bottom are identical, both measuring
81in. x 8in. The front panel measures 53in."x
3in. and the back s53in. x 44in.

To ensure a strong jet of expelled air.the
air intake vent (Figs. 3.and 6) is slightly larger

Fig. 1. — The

A Y

completed  ex-

tractor fan umit

and (inset) the

usual  kitchen
ventilator.

Tunnes to accommodate.
wiring on  motor:

Fig. 2.—S8ide elevation of the fan.

Increase the Ventilation
Efficiency of Your Kitchen

Tinplate.

Groove.

Air Intske
Fig. 3.—Plan view of the fan.

than the outlet vent. A semi-circular sheet of
tinplate is screwed into the blind side of the
box, reaching from the top to within rin. of
the bottom. This measured 11din. x 4iin.
before bending. The resulting space between
tin and bottom of box enables wiring to the
motor to be carried out easily. The tin acts
as an air baffle.-

The overlapping front edges of both top
and bottom of the box are grooved to take a
sliding panel of Formica or brass,.etc. (See
Figs. 3 and 7.)

The front panel (right-hand side) carries a S

brass strip which is bent cutwards from panel
to form a spring lever. This measured sin. x
jin. before bending. Half an inch lever
movement is needed. This lever actuates the |
motor switch. The sliding panel occupies
about half the width of the front of box and
more than covers the air inlet vent. To this
panel is screwed a wooden block which is
grooved to take standard curtain cord. Thi

allowed to press on the switch bar gently
but firmly. A slight smear of petroleum
jelly ensures smooth movement of the bar
through the contacts. Wire the switch to the
motor and male part of the connector (Figs. 9
and 10). Wiring to the motor is passed through
a hole drilled below switch unit close to the
bottom of the box so that the wire passes com-
tt"ortably below the tinplate lining inside the
OX.

A dust-cover of wood should be made to
cover switch (Figs. 9 and 11). This is held in
position by two screws placed well away from
the wires and switch movement. It should not
be wider than jin., then total front is under
one brick length.

The Frame

This should now be made as shown in
Figs. 9 and 12, holes for cords and wall fixing.
drilled, and a recess made for the mains cable.
A pair of pulley brackets are required (Fig. 9),

Fig. 4. (Left).—The fan
arms and bushed wheel.

O
@ o ¢

B4

Bend blades -
to this shape.

1
— =]
A
Fig. 5.—Details of the fan blades.
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Fig. 6—Front view giving dimensions.

prevent pane;
overshooting.

Brass switch
gctuating fever.

Formica panel,

Fig. 7.—The sliding panel and pulley details.

one left-hand and one right-hand. Pulley
wheels should be #in. to 1in. in diameter.
The pulley brackets are “let in,” flush with
the tack of the frame. Brass 1/16in. thick is
suitable for the pulley brackets.

Lemp holder contect
{one harf removed.)

Brass or copper
shorting  bars
riveted together.

Gurge
(essy fit)

gctugting
fever,

foose coupred

to switch bar.

Fig. 8.—The switch unit.
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Sw.unit.
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11| Box

m | covering
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o

i 7%
Pultey breckets let into frame.

Tab bend on dotted fine
this retains cord on pulfey.

Pulley bracket.

Fig. 9.—Dezails of the frame and the pulley
bracker.

The Facia

This is in ‘two-colour Formica (beige and
cherry-red). The air vent through it occupies
the left-hand side of frets only (see Fig. 13).
- The frets were cut as in Fig. 13 and glued into
position flat. The effect is deceptive, the
frets appearing to stand out like a venetian
blind.

The facia is held in position by four small
brass screws, the heads of which are painted
to match the frets. A

In the event of adjustment being necessary
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- for the fan, all that has to be done is to remove

the facia, take off the cord retaining cover
on the sliding vent cover, remove the cord
from the groove, disconnect the plug from the
mains lead and withdraw the box from the
cavity in the wall. This is less than a five-
minute operation. ;

Points to Note
To secure trouble-free working the follow-
ing items are important :
1. The switch movement must be robust
and work easily without strain.
2. The wiring must be neat and efficient
and only new wire should be used.
3. Grooves for the sliding panel should be
#in. deep minimum and lubricated with
petroleum jelly.

Mains
)il Neutral -«

g
Live -+ Live.-?
|kt
Switch Ll < 1
unrt! L = 3 ;
Motor, I -
Neutrat. A

Fig. 10.—The circuiz.

To neutral.

To live

Hole elongated.

Switch bar
ax /&% il
) € —
B BL e i
' [ —
i )

a7 Fig. 11. —
y Dimensions of
7N g 3/8]_ %' the switch

wnit.

0

—

b

4. Cords and pulleys must be in exact

alignment and pulley wheels must rotate
easily.

5. The box should be painted inside and out.

6. Fan blades and arms, etc.,, must be

lacquered or shellaced, especially the
grub screws ‘on the bushed wheel, which
must remain firmly fixed.

The frame dimensions will depend upon
the space available and upon the position of
the cavity in the wall. However, the dimen-
sions ¢f the author’s frame are: height,

//6 free fever movement.
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Fig. 12.—The author’s installation.
12{in. ; width, 14in.; 1}lin. x in. wood

was used.

Any space left between the fan box and the
surrounding wall should be blocked with
sponge rubber, fibre glass, etc. Failure to do
5o will result in air from outside bypassing the
fan, and partly defeating its object.

Suppliers

The tape-recorder motor is available for £2
from Frith Radiocraft, Ltd., 69-71, Church
Gate, Leicester.

(<3 ©

Vent
occupres ]
reft side

of frets
only.

[ ——

Frets cut
to shepe |

shown ere

glued flat | © o
but give
the gppearance of ¢ venetian bund.

Fig. 13.—The finished appearance of the facia.

Brass pulleys (fin. or 1in. diameter) are
available from Broughton and Jones, Ltd.,
Market Place, Leicester.

The remaining electrical items and the
metal and Formica are all readily available at
shops dealing .in these materials.

MOTORIST

AND
MOTOR CYCLIST

Edited by F. J. CAMM

Woater Pump and impelier Maintenance ;
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The World’s Largest
ATOMIC POWER

STATION

To be Built in Scotland
with an Installed Electrical
Generating Capacity of
360,000 kW. from Two

Nuclear Reactors

Fig. 2.—An impression of the nuclear power
station under construction, showing the 300-ton
Goliath crane.

HE station has been designed by the
G.E.C.-Simon-Carves Atomic Energy
Group, and the G.E.C,, as main

contractor, is to be responsible for the whole
project. The completed station will appear
as in Fig. 1. '

Power will be derived from the heat
generated by a controlled nuclear fission
chain reaction in two'nuclear reactors. The
principle of operation will be similar to that
of the Calder Hall reactors in that the natural
uranium fuel will be contained within a pile
of graphite moderator material and the heat
extracted by circulating carbon dioxide gas
under pressure.

The generating capacity of the station will
be 360,000 kW. and the total output of
electrical power is guaranteed to be not less
than 300,000 kW., rising to 320,000 kW.,
all'of which will be fed into the National Grid.
Furthermore, the station has been designed to
operate on base load, so that every day between
five and six million units of electricity will
be sent out to consumers. The saving in
coal from this one station will amount to at
least one million tons a year.

Each reactor, with its eight steam raising

MECHANICS
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units, will weigh about 70,000 tons, the entire
structures being supported on thick concrete
rafts.

The erection programme will be greatly
assisted by a specially-built Goliath crane
—the largest in the wofld. Its 200ft. span
will enable it to straddle the construction
site, and it. will be capable of lifting up to
300 tons at a time (Fig. 2).

Reactor Core

The cylindrical. core of each reactor,
28ft. high and soft. in diameter, is built up
of 2,000 tons of graphite blocks containing
vertical channels for the fucl elements and
control rods (see Fig. 3). Each of the 3,288
fuel channels contains 16 individual fuel
elements stacked in a column one on top of
the other. The element consists of a bar of
natural uranium metal sealed in a magnesium
alloy can which is finned to assist heat
extraction. 'The total charge of uranium in
the two reactors is 500 tons.

Pressure Vessels

The reactor core rests on a grid made of
steel plates arranged in *“ egg-box > fashion.
Surrounding the sides and top of the core is
an inner steel shell made of relatively thin
steel plate. oy

A 7oft. diameter; ispherical pressure
vessel, welded from 3in. | ithick steel plate

S H
and weighing nearly: {1,000 tons, com-

Fig. 1.—An impression of the complete nuclear power starion.

pletely encloses the core and inmer shell.
The double-shell construction enables the best
materials to be used for each purpose—a
temperature resistant steel for the hotter,
inner shell, and a tough, non-brittle steel for
the spherical vessel which has to withstand the
full working gas pressure.

Protection from nuclear radiation is pro-
vided by a 9-roft. thick concrete biological
shield surrounding the core and forming
one face of the 180oft. high reactor building.

Charge and Discharge

Charge and discharge of the fuel elements
in a channel, 10 at a time, is accomplished by
a single remotely-controlled machine situated
in a shielded chamber beneath the reactor.

For a base load power station it is obviously
undesirable to have to shut-down the reactor
to change the fuel. The charge/discharge
machine is, therefore, designed so that the
removal of spent or damaged fuel elements
and the charging of fresh fuel can be carried
out while the reactor'is on’ldad and under
pressure. The charge/discharge machine is
controlled from a room in the reactor building
where the sequence of operations is viewed
on closed-circuit television screens.

Steam Raising ... Units
Heat is ex-! itracted from the muclear

reactor by a; icoolant gas, carbon
lated throughout-the

dioxide, ciréu-1i |
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Fig. 3.— ‘he nuclear reactor, showing the direction of ‘gas flow through
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system under a pressure of 150 lb. per sq.
in. Gas passes upwards through the fuel
channels in the reactor core, becomes heated,
and is led away to the steam raising units
where it gives up its heat to water with the
formation of steam.

Eight units arc radially disposed in pairs
round each reactor. They contain banks of
steel tubes through which the water and steam
flow ; as with the fuel cans, the steam raising
unit tubes are finned to provide an extended

Fig. 1.—The swing filter.

OST of the better models of com-
mercial enlargers are sold fitted with
a-red filter covering the lens. This

filter is pivoted in such a fashion that it may
be kept over the lens while the test strip or
print paper is positioned prior to the actual
printing. When the operator is ready to begin,
all that needs to be done is that the filter be
swung clear of the lens aperture. At the end
of the specified time the filter may be swung
over the lens, acting as a safe screen until the
lamp is switched off.

This filter costs only a few pence and was
made in a few minutes using only simple
tools. It is shown in position in Fig. 1.

It was built to suit the lens panel of the
focusing unit described in the October, 1956,

_ No 400 redperspex . ,,';
g /8" thick (qopmx) _"..--—4 -

St
Fig. 2.—The shape of the filter.

issue of PracticAL MECHANICS, but it can,
with slight modification, be adapted to any
model of enlarger,

The Scrcen

The screen is made of Perspex, the colour
for best results being No. 400 Red. Pcrspex,
plain and colourcd, is advertised in the
columns of this 'oumal, and can also be
purchased in the various plastics shops now to
be found in most of the bigger towns. The
Perspex is sawn 1o the kite shape as shown
in Fig. 2. A hole }in. clear is then drilled in
the smaller end.

NEWNES PRACTICAL MECHANICS

surface and thus improve the efficiency of
heat transfer.

In the base of each z10-ton unit is an
clectrically-driven 2,200 h.p. blower, which
recirculates the cool gas through the reactot.

Turbine Hall

Steam from the steam raising units is
piped over a bridge to the 70o0ft. long turbine
hall containing six 60,000 kilowatt dual
pressure turbo-generator sets. Apart from

Marf:h, 1957

all the ancillary feed heating and condensing
plant, the turbine hall also houses the main
control room in which the control of the
reactors, heat exchangers and turbo-, generators
is centralised.

Cooling Pond

Between thg two reactor buildings is an
18ft. deep cooling pond in which the irradiated
or spent fuel elements are allowed to “ cool-off
radioactively before being re-processed.

A Swing Filter ftor
the Enlarger

A Useful and Inexpensive Accessory for the Amateur’s Darkroom
By J. C. LOWDEN

After sawing, the Perspex may be smoothed
up with a file along the edges, finishing off with
fine glasspaper.

The Bolt and Tube

The bolt is a standard {in. diameter round-
headed bolt 1{in. long. (These measurements
are by no means critical—any similar size will
suffice.)

The tube is a 1in. length of wbing of any
metal or plastic, the bore being large enough
to permit the bolt to be passed through. The
length of r1in. is adequate for most standard
lens barrels to be cleared, but anyone using
an improvised lens might need to use a
i(:)_nger bolt and tube. Details are shown in

ig. 3.

The Spring
This is simply a scrap of spiral spring as
can be .readily salvaged from discarded

Bolt
Securing nut

Lens berrel

Lens panel

_No400 red perspex 48 thick.

Fne wes/wr -
(it availadle). .l
— 2 48°

Fig. 3.—Details of the bolt and tube.

Fig. 4.—The size ‘of the filter in comparison
with a 35 nun. cassette.

electrical fittings. Not more than two or three

turns are needed.

Locating the Pivot

Since there is no uniformity in the shape
and size of lens panel, the pivot hole must be
located by trial and error. Once the pivot
point is located, a hole }in. clear is drilled to
accept the bolt.

Assembling the Unit

First slide the spring down the belt to the
hcad, then slide the screen down until it rests
on the spring. If a fine washer is available,
this may now be fitted beforc the tube is
placed over the bolt. The protruding screwed
end is now put through the hole in the lens
panel, and a nut screwed hard down to hold
the swing filter in place. Fig. 4 shows how
the size compares with a 35 mm. cassette.
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The Patent Office,
Chancery Lane.

Federal Republic of Germany (West

Germany)

ATENTS are granted in West Germany
for a term of 18 years from the date of
filing the German application. The

West German Patent Office is situated in
Munich. Applications are examined to de-
termine whether they disclose a novel
invention, possessing an adequate technical
advance, having regard to what was previously
known or used. An invention is not regarded
as novel under German Patent Law if, before
the priority date of the patent application, the
invention has been publicly used in Germany
or has been described in printed publications
published “within the preceding 100 years.
German or other. foreign patent applications
laid open to public inspection, but not yet
printed, may be detrimental to a later German
application for the same invention. The
novelty of an invention in a new application
may also be affected by previously registered
Petty patents to which special reference
.will be made later.

A German patent application may be filed
in the name of the inventor or joint inventors
or in the name of assignees thereof. It is,
however, necessary for the appiicant to file a
declaration of inventorship in which the
name of the true inventor or inventors is given.
If the applicant -is not the inventor, the
applicant must state how he became possessed
of the invention. Unless the inventor requests
otherwise, his name is published on the
German patent specification when printed
and in the Letters Patent when issued.

Germany is a party to International Con-
vention arrangements under which a German
application may be afforded priority on the
basis of a corresponding United Kingdom
application filed not more than one year
before the date of the German application.
If a Convention application is made in
Germany by an assignee of the United
Kingdom applicant, it is necessary to file an
assignment document executed by the assighor
and legalised by the German Consul. The

NEWNES PRACTICAL MECHANICS
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assignee must sign a declaration of acceptance
of the assignment but it is not necessary for
the declaration to be legalised by signature
before a Notary Public or the German
Consul. There is provision in the German
law for assignment of an application after
filing thereof in the German Patent Office and
for assignment of a patent after grant.
Under German law, any third party who
at the time of filing a German application has
made genuine, practical arrangements for
using the invention may acquire .so-called
prior user rights. Third party rights can
generally not be claimed in connection with
use of the invention by the third party between
the United Kingdom and German application
dates, i.e. in those cases where the German
application is filed under Convention arrange-
ments. )
The German official examination is severe
and if objections are raised against an inven-
tion on the ground of lack of novelty or
inventiveness, a very careful and compre-
hensive response must be filed. The period
allowed for reply to official objections varies
according to the domicile of the applicant

QISP ALPASIASI AN NN NPT NrY.
Valuable Advice to the
Inventor on  Patent
Procedure Abroad. This
Month  West  Germany,
Holland, India, ltaly and
New Zealand are Dealt

With
L NN AN NN NP NS

and other circumstances. If an application
is rejectéd, an appeal may be lodged with
the Appeal Department of the Patent Office.
If the examiner, however, decides that the
invention appears to be patentable, a publica-
tion decision is issued and the documents,
including a printed copy of the specification
and claims, are laid open to public inspection
for a period of three months to enable anyone
to oppose the grant of a patent on various
grounds, such as that the invention is not
novel or lacks a technical advance. The
official file of an application may be examined
by an opponent, who can then ascertain the
arguments advanced by the applicant during
prosecution of the application before official
publication thereof. If no opposition is
lodged or if an opposition is rejected, a
patent is granted.

Annual renewal fees have to be paid in
order to keep a German patent in force.
Accumulated fees must normally be paid
within two months from the date of issue of
the official decision to grant a patent. No
renewal fees are payable on patents of additions
which, as in many other countries, are
obtainable in Germany.

Although, at present, German Patent Law
does not require a -patented article to be
marked with the patent number, such marking
is permissible and may be indicated briefly
by the letters D.B.P. The appropriate desig-
nation for patents granted before s5th May,
1945, is D.R.P.

An additional form of protection is obtain-
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able in Germany for constructional improve™
ments which do not possess sufficient tech-
nical merit to justify the grant of a patent..
This is known as Gebrauchsinuster (Petty:
patent) protection. In case of doubt as to:
which form of protection is applicable, it is-
advisable to file simultaneously an application
for a patent and also an application for a
conditional Petty patent (Gebrauchsmuster).:
If the patent application is refused, a request.
may be made for the Gebrauchsmuster appli-
cation to be registered in lieu thereof. If.
desired, however, an application may be made.
for an independent Gebrauchsmuster. Regis-
tration can be achieved in a comparatively:
short time and is of assistance if it is desired-
to deal with infringements before the corres-
ponding patent application matures into a:
patent.

Gebrauchsmuster protection is frequently
valuable and does not need to possess the.
highlevel of inventiveness necessary to support
a patent. The monopoly period for a
Gebrauchsmuster is, however, relatively short.
The term is for an initial period of three:
years from the date following the date of
application but may be extended for a further
single period of three years subject to the
payment of a renewal fee.

Application fees are from £42 and renewal
fees rise from £7 15s. at the third year to
£L151 for the last year of the patént term.

Holland

Patents are granted for terms of 18 years
from the dates of grant and extend auto-
matically to Dutch New Guinea, Surinam aad
the Dutch Antilles. Patents granted after
December 27th, 1949, however, do not
extend to Indonesia, which is now an Inde-
pendent Republic with a Patents Act of its
own.

Holland is a party to an International
Convention which enables a Dutch applica-
tion to be filed with a claim to priority on the
basis of, for instance, an application filed not
more than one year earlier in the United
Kingdom. Third party rights can be claimed
by anyone in the Netherlands who-has made
bona-fide preparations to use an invention
covered by an application, if such use has
occurred before the application date or, in the
case of a Convention application, before the
date of the United Kingdom or other basic
application. These third party rights cannot
be assigned except in connection with the
good-will of the business.

A Dutch patent application may be filed in
the name of the inventor(s) or his assignee,
and the latter may be an individual, firm or
corporate body. ‘An assignee application does
not have to be supported by an assignment
lodged with the application except in Conven-
tion cases when an assignment of priority
rights must be filed in the Dutch Patent Office.

Applications are given strict official examina-
tion, particularly as to whether the invention
is novel or possesses sufficient technical
advance having regard to what was previously
published or used anywhere in the world. A
foreign application which, though not printed
or published, is laid open to public inspection
in a foreign Patent Office may be relied upon
if it anticipates an invention in a Dutch
application. There is provision in the Dutch
Patents Act for the Examiner to require an
applicant to give full information about
official objections raised against corresponding
applications in other countries. Particulars of
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such corresponding applications have to be
furnished to the Dutch Patent Office as soon
as possible after the filing of the Dutch
application. Official objections raised against
a Dutch application must be responded to
within prescribed periods. If the Examiner
eventually decides that the application relates
to a patentable invention, he advises the
Application Department concerning publica-
tion of the application. If a favourable decision
is arrived at by the Application Department,
the. application is published in the Dutch
Official Journal, providing a publication fee
is paid beforehand. The application remains
open to public inspection for a period of four
months to allow anyone to oppose the grant
of a patent. During this period a third party
who has prepared to use the invention as
above mentioned may enter-a claim to have
such use officially recognised.

Upon grant of a Dutch patent, the first
annual renewal fee must be paid before the
end of the month following the month of grant.

Articles or products made according to a
Dutch patent should be marked to indicate
the existence of a patent by the words ““ Ned.
Octrooi Number . . .”” An infringer of a Dutch
patent may avoid damages against him if,
under certain circumstances, he is able to show
innocent infringement. A claim for infringe-
ment may be based on acts performed after
official publication of a patent application as
well as after grant of the patent concerned.

Application fees are from £37 5s. and
renewal fees rise from £8 17s. 6d. atthe second
year to £19 5s. for the last year of the patent
term.

India

India has entered into reciprocal arrange-
ments with a number of countries, including
the United Kingdom, under which an applica-
tion filed in India within 12 months from the
date of filing a corresponding United Kingdom
application is afforded priority as to its
effective date.

Indian patents are granted for a period of
16 years from the date of filing the Indian
application or from the priority date, if
claimed. There is provision for the granting of
patents of addition to socalled parent patents.
These patents of addition normally lapse with
the main patents.

An Indian application may be made in the
name of an individual, firm, company or
communicatee and it is not necessary for the
inventor to be -one of the applicants. If
however, the inventor is not a party to the
application, it is necessary for him to endorse
the application or to execute an assignment in
favour of the Indian applicant,

Indian applications are officially examined
as to novelty of the invention, and the
Examiner’s search is mainly confined to prior
Indian specifications. Objections, however,
may be raised on the basis of prior United
Kingdom specifications which, after publica-
tion, are received and filed by the Indian
Patent Office. It is to be noted that the novelty
of an invention in an Indian application or
patent can only be assailed on the ground of
prior publication in India, but not elsewhere.

Upon acceptance of an Indian patent
application, the acceptance is notified in the
Official Gazette of India and the specification
is printed and laid open to public inspection.
Opposition to the grant of a patent may be
lodged within four months from the date of

publication of acceptance. The sealing of an-

Indian patent must normally take place with-
in two years from the date of application
and a sealing fee must be paid within the
prescribed time. In certain circumstances, an
extension of the sealing period can be
obtained. _

In the case of an Indian application filed
with a priority claim, it is necessary to lodge
in the Indian Patent Office an .officially
certified copy of the basic specification which,
in the case of a basic United Kingdom
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application, may be the provisional and
complete specifications.

Annual renewal fees are payable on a
patent but not on a patent of addition. The
renewal fees commence with the fifth year
of the patent, counting from the date of filing
the Indian application or the priority date.

Marking of patented articles with the
number and year of the patent is obligatory
under the Indian Patents Act. Failure to
adopt such marking would eriable an infringer
to escape damages on the ground that he was
not aware of the existence of the patent. As
in other countries, there is provision in the
Indian Patents Act for the granting of a
compulsory licence if the monopoly rights
under a patent have been abused or if the
patented invention has not been worked in
India within a prescribed period from the
date of sealing the patent.

Application fees are from 4£28 10s. and
renewal fees rise from £7 2s. 6d. at the fifth
year to £14 12s. 6d. for the last year of the
patent term. :

Italy

"Patents are granted in Italy for a period of
15 years from the date of application, and
patents of addition remain in force for the
unexpired terms of the main patents to which
they relate.

Italy is a party to an International Con-
vention under which an Italian application
filed in Italy within one year from the date of
filing a corresponding application in the first
Convention country, e.g., the United Kingdom,
is afforded priority as to its effective date. An
Italian application may be made by the inven-
tor or his assignee. If an assignee applies in
Italy under Convention, a form of authorisa-~

tion or assignment must be executed by the’

inventor and legalised by the halian Consul.
This assignment must be filed in the Italian
Patent Office within three months from the
Italian application date. Special documents

‘and procedure are necessary if an Italian

patent is assigned after grant.

Applications are at present only officially
examined as to form and to determine whether
the invention relates to patentable subject
matter. An official search to determine
novelty of an invention in an application is
not at present carried out. An Italian patent,
however, is vulnerable if the invention has
been previously published, either in Italy or
abroad.

If an Italian application is filed with a
priority claim, it is necessary to file an officially
certified copy of the basic application in the
Italian Patent Office within six months from
the date of the application and this must be
accompanied by a translation into Italian.
At the time of application it is necessary forthe
applicant to pay printing fees which vary
according to the number of pages of the speci-
fication. It is also necessary to pay stamp
duties based on the number of sheets of the
specification and drawings. Additional stamp
fees are payable in respect of the sheets of the
priority document and the translation thereof.

Italian patents, but not patents of addition
are subject to the payment of annual renewal
fees to keep them in force. The first annual
fee must be paid at the time of filing the
application. Marking of patented articles or
products with the Italian patent number is
not obligatory, although advisable.

Application fees are from £39 and ,renewal
fees rise from £4 5s. at the second year to
£19 ss. for the last year of the patent term.

New Zecaland

Patent Law and practice in New Zealand is
similar in many respects to that of the United
Kingdom and has the following main
provisions :

An ordinary patent application may be
accompanied by a provisional specification
which must be followed within 12 months by a
complete specification, if necessary with
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drawings. An ordinary application may,
however, be accompanied by a complete
specification in the first instance.

A Convention application must, however,

.always be accompanied by a complete speci-

fication. New Zealand is a party to an Inter-
national Convention, and a Convention appli-
cation has to be filed within one year from the
date of the first application in a Convention
country where the invention has first been
protected.

The patent term is 16 years from the date
of filing the complete specification, this being
the date of the patent. In the case of patents
applied for after September 1st, 1951, renewal
fees are payable before the expiration of the
fourth, seventh, tenth and thirteenth years of
the patent term. Patents of addition to main
or parent patents are not subject to renewal
fees and expire with the main patents.

If an application is made in New Zealand
by any one other than the inventor, particulars
of the inventor must be given on the applica-
tion document. The application may, how-
ever, be filed in the name of the inventor,
either alone or jointly with another party.

An invention is not novel under New
Zealand patent law if it has been disclosed in-
New Zealand in patent specifications (or
official abridgments thereof) published not
more than 5o years prior to the priority date
of the New Zealand complete specification ;
this priority date may be the date of the
provisional specification or the Convention
date, in the case of a Convention application.
Prior publication of the invention in any
other document, or prior public use of the
invention in New Zealand also affects novelty
of an invention put forward for protection in
a New Zealand application.

An application is examined to determine
whether it is novel and conforms to certain
other requirements. The Commissioner of
Patents may require information concerning
corresponding applications in certain other
countries, including the United Kingdom and
may wish to be informed of particulars of
prior publications officially cited in those
countries. If the Commissioner discovers
an earlier patent likely to be infringed by
performance of applicant’s invention, he has
power to insert a specific reference by number
to that earlier patent in the applicant’s
specification. The reference can be avoided if
the applicant can show there are reasonable
grounds for contesting the validity of the
claims in the earlier patent.

The application must normally be placed
in order for acceptance within 15 months
from the date of filing the complete specifica-
tion in New Zealand. Upon acceptance, the
application and specification are laid open to
public inspection for a period of three months
to enable anyone to oppose the grant of the
patent on any one of a number of prescribed
grounds, including the ground that the
invention covered by the application is
obvious and does not involve any inventive
step. In the event of no opposition being
lodged against an application, the applicant
must request the sealing of a patent within a
normal period of four months from the date
of publication of the complete specification.

New Zealand patent practice follows that in
the United Kingdom in many other respects.
For instance, a patentee may apply to have the
patent endorsed * Licences of Right.”” The
patent is then subject to only half the normal
renewal fees. "An application may also be
made to amend a specification after official
acceptance, but no amendment will be allowed
which would cause the specification, as
amended, to claim matter not in substance
disclosed in the original specification. The

-amendments to be permissible must be by

way of disclaimer, correction or explanation.
Application fees are from £33 15s. and
renewal fees rise from £6 15s. at the fourth
year to £16 15s. for the fourteenth and
succeeding years, inclusive, of the patent term.
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Smaller Negatives

ARGE cameras can be bought cheaply
in the second-hand market. As
Ainstruments they are often bargains,

having excellent lenses, good shutters and a
high class of workmanship. Indeed, they are

sometimes s0 good that the lesser informed.

buyer is at a loss to understand why they
should be offered at such reduced figures.

Some Masking Methods to Provide an Increased Number of

v /4

A

Two mosks
this size
needed

Fit edges
with
Sefrotape
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By H. A. ROBINSON

like a hand or foot would come out exaggerated
in size.

To convert a IA to the smaller size some
backing paper from a film and a little Sellotape
are required. Cut two rectangles of the
paper 1}in. x 2}in., A in Fig. 1. See to it
that the pieces lie flat and are not slightly
curled. A hot iron will bring about perfect
flatness.

Now surround these with
Sellotape, letting the tape over-
lap a quarter inch on all sides
as at B. Press the tape into
good contact with the paper.

-

b A

Fig. 3.—An actual con-

-
Mask
Fig. 2.—The masks in position.

The answer, however, is simple. They are
too expensive to run-with the present prices
of films or plates. Also they are bigger than
the now accepted standards.

Some of them, however, can be easily
converted to take a smaller size picture;
and by making possible more pictures to a
roll reducing the cost of each.

Converting a 4lin. x 2}in. Camera

One of the most satisfactory (and easiest)
conversions is to adjust a 1A Autographic
Kodak to take sixteen pictures instead of the
usual eight. The 1A picture is fairly large,
being 4lin. x 2in., and the reduced picture
works out at 2}in. x 23in., which has about
the same area as the very popular 2}in. square.

The 1A film can cost nearly four shillings,
that is, almost 6d. a negative. By converting
to a “sixteen on” the cost comes down to
3d. a negative, which is the same as for a 2}in.
x 2}in. film.

Using a bigger camera has certain other
advantages. The lenses on the instruments
are of longer focal length, so the subject
comes out larger and more completely fills
the “picture space without having to stand
too near. To get the same filling with a short-
focus lens one would have to move close in,
with the result that anything well forward

version. Masks are marked
A and B.

Fig. 4 (A, above).—
Details of the auto- R

graphic slot. (B, right).
—How the viewfinder
1s used.

Prepare both masks
first and then place
them in position over
and at either side of the
4}in. x 2}in. frame
which comes to view
when the back of the
camera is taken off.
They arc so fitted that
there is 2}in. between
their inncr edges, the
Sellotapc on these
edges being turned

e B
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Small,
prate

Section through
slide, frame and
plate

Fig. 5.—Cross section of slide, frame and plate
and perspective of frame.

under to give added stiffness and a smooth
finish.

The flaps of tape at the top and bottom of
the masks, it will be found, lie well over the
metal surround and hold nicely to it when
pressed down. That at the farther side to
the opening goes a good distance down under
the film roller.

If correctly fitted the usual picture space
has now been closed down by two very robust
masks (as in Fig. 2 and the photograph Fig. 3).
which do not interfere with the movement
or register of the film.

When winding the film through the camera
the red window can no longer be used, and
the autographic slot (A in Fig. 4) is used
instcad. It might be thought that some red
celluloid would have to be placed below to
preventfogging, but experience has shown that
so long as the slot is not exposed to bright
light it can be used for seeing the backing
paper marks unaltered. Its cover, however,
1s only moved back just before winding on the
film and pulled forward again immediately
she next picture has been spotted.

To use the slot, after putting in the film,
wind till the hands appear. Continue winding
till the last of the hands is under the slot
and the film is seen for exposure No. 1. After
this the left-hand numbers on the film, which
arc for “ sixteen on,” give the necessary
positions down the length of the roll, the
n]umbers in turn being positioned under the
slot.

Lastly there is the question of the view-
finder. Fortunately 1A finders are well suited:
for use with the smaller size. Their shape is as
at B in Fig. 4. Ignore the extensions and
the clear centre portion is the area used for
the new format. The extensions can be
masked off, but this is really not essential.
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Adaptation for Smaller Plates

Another very practical way of cutting down
costs is by the introduction of adapter frames
in the dark slides of a plate camera to take
smaller size plates than those intended.

Adapter frames arc not always too satis-
factory on account of register troubles, but
the frame shown in Fig. 5 forces the smaller-
sized plates always to be in the correct plane
by its very layout.

" These particular adapters allow 34in. x 23in.

material to be worked through a }-plate
camera. The cost per negative is approxi-
mately halved, but the picture area is
reduced by only 36.6 per cent. This compara-
tively small reduction is due to the method
of holding which permits the smaller plate
to be used from edge to edge, except for a
negligible cut-off at each corner.

‘To make a frame, a shape as in Fig. 5 is
cut from /,,in. zinc, 4}in. x 31in, (i.e., {-plate)
outside measurements and 3}in. x 2}in.
inside. The inner measurements should be
‘“easy ’ as plates are not always precisely cut
and some latitude is necessary. On the other
hand there must be no marked looseness.

Across the corners of the inner opening
now solder thin pieces of tinplate §in. x }in.,
pressed down very flat and finally filed to
wafer thickness.
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give strength and prevent

cuts. A coat of martt black
camera paint is finally
applied.

This new cover is inserted
in place of the usual cover
when the slide or holder is in
the camera. It is first pushed
right home and exposure
No. 1 made as A in Fig. 9.
Then it is pulled half out and
No. 2 can be taken (as B) on
the farther side of the ma-
terial, which is now ready to
receive rays from the lens.
Experiments are made with
an empty slide to find just
how far the cover must be

. drawn out and a line scribed
_! back and front to show this

Fig. 7.—(Right) the reducing framme. (Left) the frame in a holder

(painted white for clarity).

of holding the surface of the smaller plate
is exactly in alignment with the surface of
the metal frame, which in its turn is auto-
matically held in the correct focal plane by
the lips of the slide as would a plate of that
size. The reducing frame is shown in a slide
in Fig. 7.

The frame could be cut for other

sizes if desired, i.e., to allow }-plate

material to be used through a postcard-

size camera.

When working with cut-down sizes, a
mask must be set round the viewfinder,

whether it is of either the direct or

reflex type, so as to give correct viewing.

For the }-plate to 34in. x 2}in. reduc-

tion the proportions of the mask are as

shown in Fig. 6, others could be found

by simple ratio.

Fig. 6 (Left).—Propor-

tions of finder mask for
}-plate to 3kin. x 2hin.

reduction,

position. The cover in the

Fig. 8.—The dark slide or roll-holder cover.

future is always pulled out till this line appears.
The twin exposures made, the S{;ecial
cover is withdrawn and the usual one replaced,
the film in the case of a roll-holder then being
wound on for the second pair of pictures.
This is an excellent way of obtaining twice

’
i

i
|

HE

Fig. 9 (Right).—The plate T
(or roll-holder) cover in use.

When in the slide the smaller plate is locked
by the spring from behind which presses it
‘against the corner pieces. For loading, how-
ever, two clips are necessary, these being
shaped as H, Fig. 5, and made from thin
but springy tin. The plate is laid in the
frame and when the clips are slipped on at
each side the frame and its load can be
treated exactly like a complete }-plate and
placed in the slide as such.

The cross-section shows how by the method

Two Pictures on One Plate

~
e

“Two on one’ pictures can
also be taken on any plate, or
film being worked through a
roll-holder, by making the special

dark slide or roll-holder cover

shown in Fig. 8. The cover is
from stiff tinplate and has an opening half the

.normal picture size taken out of the near

side. The end is brought to a:point and the
tinplate folded over and pressed, this both to

the number of exposures on any given amount
of material. In view-finding for this type of
half-pictures, it must be remembered that
opposite sides of the finder are used alternately.

ANDY MANN
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MAKING A

Full

Constructional

of 9.5mm. Silent Films
By L. COGSWELL

F a transformer of the required current
rating cannot be obtained, the secondary
windings of an old mains transformer

with a suitable lamination stack may be
rewound to suit. A burnt-out TV trans-
former was stripped and rewound for the
writer’s machine.

The optical arrangement is the conventional .

‘in line * type and is shown at Fig. 23. The
dxvergmg rays from the light source A con-
verge at the condenser B, pass throughthe gate
aperture C and shutter path -D on to the
objective lens E. The back rays are collected
on the reflector F.

Lenses and their inherent aberrations are a
subject for much discussion, but it should
suffice to say here that only corrected lenses
should be used. A good quality condenser,
especially, is essential to permit the maximum
amount of light to reach the objective. This
does not, of course, mean that super
‘lenses should be fitted to a “ tin pro;ector
If this" were so, the expensive  super”
lenses would® be out of their class and the
whole object of building a reasonably priced
machine from odds and ends would be
stultified.

Good quality sub-standard projection type
condensers and objective lenses are frequently
advertised in the lists previously mentioned.
The “ bargain” lenses that may be seen
displayed in junk shop windows should be
examined. carefully for. any possible surface
defects and lenses with bruised barrel threads
and retainers should be rejected, no matter
how attractive the purchase price.

The coridenser lens used is a single mounted
plano-convex, 11/16in. diameter f1.5, and was
the only type available to the author at the
time. The buffer bracket was relieved between
the sockets and a portion of the condenser
bracket cut away so that the glass could be
brought -to within }in. of the gate aperture
(see Fig. 9). A larger condenser may be used,

in which case the buffer bracket should be
modified or re-positioned so as to clear the
emergent beam. A smaller condenser may be
used, providing the beam adequately covers
the gate aperture.

The choice of screen size rests with the
constructor. A common tendency is for
exhibitors to exceed the scope of the illuminant
with the “big picture.”” For the average
apartment, a well illuminated screen of 2ft,
6in. width is preferable to a poorly lit screen
sft. wide. The large. screen, projected by
the wide angle lens at short throw in a smail
area, especxally, is overbearing to the viewer.
Comfortable - viewing within a realistic per-
spective should be the aim.

Due to the interposition of the barrel type
shutter between the aperture and the objec-

Details for
Making Apparatus for the Projection
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(Concluded from page 240,
February issue.)

(Right)—A wview of the
author’s completed projector.

tive, the shortest focal length lens that may’

be used with the machine is fI.

The focal length of the objective will
depend on the screen size required and the,

distance of the objective from the screen
surface. Using the lens formula :—
u=M+1) X f
f: = W 1
M+
where u is the distance from screen to lens
M -1 the magnification greater than 1
f the focal length of the lens.
Let u be 12ft. and the required screen
width 48in.

and

48in. X 25.4mm.
8.smm. (aperture: width)

then magnification =

Fig. 23.—The optical arrangemznt in diagraminatic form,

=143 (approx.) +1
=144, and 144
144
An f1 lens would,.therefore, be required

to project a 4ft. wide picture at 12ft. from the
screen.

A shorter focal length lens (were it possible
to use one on the machine) would project a
larger picture from the same distance but at
4 weaker screen lux, as the light intensity falls
off with magnification. Conversely, a longer
focal length lens, which may be used, will
project a smaller picture from 12ft. at a
stronger light intensity. A greater screen to
lens distance would be necessary to obtain a
4ft. wide screen with a longer focal length
lens and, to quote Lambert’s Law: * The

PRO)
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light intensity varies inversely as the squarc
of the distance from the light source.’

Projection lenses are stopped with a
diaphragm between the glasses at a maximum
fixed aperture consistent with rendering a
satisfactory definition. Modifications to the
aperture size are not normally needed but,
should it be necessary to insert a diaphragm in
an unstopped lens, the diaphragm should be
carefully fitted between the glasses, as lenses
stopped from the front or back cause curve-
linear distortion—where the sides of the
image appear bowed or caved, depending en
which side of the lens the diaphragm is fitted.

The condenser and lens brackets were
further vields from the scrap box and, with.
little modification, were adapted to the
machine. The constructor may find similar
oddments which could be utilised but, if
nothing suitable is to hand, the brackets
could be made as shown in the photograph,
Fig. 9, for the condenser lens, and Fig. 10
for the objective. The dimensions of these
items will, of course, depend on the diameters
and length of the lenses obtained. An
important point to observe i$ that the mount-
ing faces of the brackets are square to
the bores. The 11/16in. dimension from the
mounting face to the bore centre of the
objective lens bracket should be maintained
to ensuré that the centre of the objective will be
dead in line with the gate aperture centre linc.

The horizontal and vertical centre lines
should be scribed across the end faces of both
brackets as a reference for setting the com-
ponents in position.

The Lamphouse

The lamphouse of the machine was made
in two sections, namely, the base and the body.

Space for a fan was provided but, to date,
the machine has been run without a fan, as
heat dissipation by the natural convection of
the cool air admitted through the perforated
base plate and the exit of the hot air at the rop
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THE LAMP BASE |

Item Description | Quantity
3 Perforated strip, 3%in. length 2]
9B Angle strip, 3%in. length | 2
oC Angle strip, 3in. length 4
9D Angle strip, 2}in. length 2
9E Angle strip, 2in. length 4
12 Angle bracket As

. required
Nut and bolt As

37 required
62A Threaded crank 2

This ffange cut away to
clear retfoctor & mount
|

Bend flange of this
plote over at right angles

< ¢

Bottom edge of lemp-house
back-plate is inserted between
corner bracket e
uprights

%

‘i‘liﬂ,] F
I“mll' “ "“ f';m : s ‘4' ey ‘
=Ledg M}T},

i
|1|

Fig. 24.—The lamp base. (See also Fig. 25.)

of the lamphouse is found to be adequate.
Additionally, the inner lining of the lamp-
house body assists heat dissipation by trans-
ferring the heat over a greater surface area. A
fan may be fitted if desired (or if a higher
wattage lamp is to used).to a spindle mounted
on a bush bearing on the lamphouse body.
Alternatively, a blower motor could be
arranged to drive the machine, with the
blower unit set in position beneath the lamp-
house base.

The lighting unit is mounted on bearers
within the lamp base. Provision is not made
for sliding the unit to and fro as, at this
position on the optical axis, the lamp will
illuminate the screen quite evenly without
 ghosting ” of the lamp filament at the centre
of the screen. The pre-focus setting of the
lighting unit automatically positions the hori-
zontal lamp filament square to the condenser.

The lamphouse was masked with standard
flexible plates with }in. wide insulating tape
set at the uncovered perforations between
inside and outside plates. Louvred plates (or
sometimes complete lamphouses) are adver-
tised in the various ex-Government surplus
lists and, if of suitable size, these items could
be utilised advantageously. Shim metal could
also be employed satisfactorily. In the writer’s
case it was decided to put to practical use the
numerous rigid and flexible plates already
available.

The constructor may make a similar lamp-
house which will suit the purpose quite well
providing care is taken to avoid distortion in
the structure and all potential light escapes
are masked off.

The lamp base is shown in Fig. 24 with a
list of standard parts required for the con-
struction. The various brackets fitted to the

Cut away

\ to clear
lighting unit
contact
(Z

Tip ot upper further |
fixing strap ~34in. X S}in.

frame and the lighting unit clamps may, if
desired, be made from soft brass. The lighting
unit is shown in position, with the reflector
removed, in Fig. 22, and it may be noted that
the rear clamp is secured to the lamp cap
retaining plate of the unit at the tapped hole
between the reflector lugs. Both front and rear
clamps are fixed to screwed bushes mounted
to the base, as indicated in Fig. 24.

Extreme care should be taken to ensure that
the contacts beneath the base of the unit do
not touch the lamp base bearers : a portion of
the right-hand bearer is cut away to
prevent this.

Tke construction of the lamphouse
body may be seen from the photograph
at Fig. 25. Two siin. x 24in. flanged
plates (Part No. 52) are connected by
two 33in. long angle strip cross members
to form the sides of the housing. A
34in. long perforated strip to which a
screwed bush (Part No. 62A) is fitted is
mounted

A//
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Three s}in. x 2}in. flexible plates (Part No,
192) may be used for masking the sides of the
lamphouse and back plate. The front of the
lamphouse and the sides of the lamp base may
be masked by cutting the flexible plate into
suitable shapes and arranging the plates to
cover as many perforations of the rigid plates
as possible. All remaining uncovered per-
forations should be neatly masked between
the inner and outer plates with }in. wide
opaque insulating tape, taking care to avoid
chinks, as these will “project” inverted
images of the lamp filament on the walls and
ceiling surrounding the machine.

The lamp base may be fixed to the base of:
the machine with 14 S.W.G. mild steel straps,
as shown in the perspective view in Fig. 4,
with the front top member bracket of the lamp
bzlxse screwed to the flange of the picture head
plate.

A line located from the centre of the lamp
cap holder of the lighting unit should be

immedi-
ately  be-
neath the
top rear
Cross mem-
ber. A 3}in.
x Siin. flat
plate (Part
No. 52A)
bolted to
the flanges
of the side
platesforms
the front
of thelamp-
house. A

.

flat
is used
removable back
plate to the
lamphouse body
and is fitted to
the rear of the

plate
as a

lamphouse by
inserting the
bottom edge
of the plate
behind the
brackets fitted

to the top of
the rear corner
members of the
lamp base (the
brackets may be
seen in the
photograph,
Fig. 25). The
top end of the
back plate is
secured to -the
body by means
of the screwed
bush, located at
the centre of the
rear upper mem-
ber previously
mentioned.

Referring to the sketch, Fig. 24, the lower
horizontal flange of the right-hand lamphouse
plate is bent over at right angles and the rear
perpendicular flange of the same plate cut
away to facilitate removal of the reflector and
replacement of a lamp if necessary. The holes,
shown elongated into a slot at the bottom of
the face of the right-hand plate, permit the
setting of the reflector screw from outside the
lamphouse. The lower horizontal flange of
the left-hand side plate is cut away to clear the
ll:racket mounted to the side member of the

ase.

A 2}in. x 3}in. flexible plate (Part No.
190A) is fitted approximately 1in..from the top
surface of the lamphouse by means of a screwed
bush ‘'mounted to the face of the top front
cross member.

Fig. 25.—A rear view showing the lighting unit.

lightly scribed longitudinally across the length
of the top face of the unit body. The lighting
unit should be clamped in a central position
between the vertical edges of the bearers and
care taken not to overstress the bakelite base.

Bring the lamp base into correct alignment
with the gate aperture by setting an 11/16in.
wide parallel bar from the outside face of the
picture head plate in line with the centre line
scribed on the top face of the lighting unit,
and finally tighten the lamp base in this
position.

The lamphouse body is bolted to the lamp
base and the vertical centre line of the con-
denser bracket position scribed, using the
same setting block. The horizontal centre
lines of the condenser and objective lenses may
be marked off by setting the base of the
machine in the horizontal plane and trans-
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férring a line: picked up-from ‘thé horizontal .

centre line of the gate aperture to the lamp-
house and picture head faces. '

The position of the condenser bracket fixing
holes should be marked off from the centre
Tlines scribed on the front face of the lamp body
and the bore aperture cut approximately
1/16in. larger in diameter than the actual
bore of the condenser bracket. The condenser
and lens brackets should be finally fixed in
position, after carefully checking that the
centres of the respective components are in
correct alignment with ‘the gate aperture. A
matt white screen should be set at the required
distance, in line and square to the optical axis
of the machine, and, with the lamp on and
reflector removed, the gate aperture should be
brought into focus. Any uneven screen illu-
mination should be rectified by careful adjust-
ment of the height or central position of the
lamp. The adjustment should be carried out
with the lamp switched off, and on no account
should the machine be knocked or moved
while the lamp is on.

As the Jamp base bearers are set lower than
the required height to bring the lamp filament
to the centre of the optical axis, it may be
found necessary to pack the bearers. Any
packing slips that may be used should lie flat
on the bearers, to ensure that the lighting unit
is evenly seated. The right-hand packing
slips must be cut away to clear the contact
beneath the unit.

The reflector should be replaced and, with
the back plate of the lamphouse removed, the
reflector should be carefully adjusted to give
the “ maximum illumination.”  Although,
due to the length of. the lamphouse, the
reflector cannot be extended to its full length,
a position about Iin. from the lamp filament
should give satisfactory results.

To prevent light escapes, the gate bracket,
intermittent movement and objective lens
may be ¢ boxed in,” using similar rigid and
flexible plates. It would be convenient for
the side plate of the gate box to be hinged,
to enable inspection of the pull-down mech-
anism and cleaning of the gate aperture.

Projecting
It-is advisable to use a-dark or darkened
room for projection tests. A fair appraisal of
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the machine’s  performance -at the various

* settings cannot be made in the -semi-light, as

the screen brightness cannot ‘be assessed.
Additionally, flicker and flutter are accentuated
in the half light. An almost imperceptible
screen flicker in a darkened room is quite
pronounced when the screen is exposed to
daylight. Likewise, a minute vibration of
the image—not unduly distracting when
viewed in a dark room—appears as an obvious
flutter or “ dance ” when viewed in the half
light.

With the projection lamp on (in a darkened
room) and the machine running without a
film, flicker will be noticeable, but this will
be considerably reduced when the film is
running. The lamp should net be left on with
the film stationary in the gate, as this will
cause blistering or embrittlement of the film.
If desired, a square of heat resisting glass
(obtainable in various sizes from opticians)
may be fitted between the condenser lens and
the gate bracket, although it may be found
that this special glass adds slightly to the light
losses.

An unsteady picture may be due to many
variables. Rubber or spring band drives from
the motor to the continuous mechanism may
cause the intermittent movement to shudder,
which would give rise to an unsteady picture.
The importance of a smooth, free running

- mechanism is essential and cannot be over-

emphasised. All moving parts should be
lubricated with light sewing machine oil.
A “ bobbing ” claw will cause the picture to
jerk erratically. The trace of the claw should
be closely scrutinised whilst the machine is
running, preferably at 24 fp.s. The claw
trace should appear as a'stationary rectangle
and should not “ bob ” or “ dance.”” Should
the claw trace be found to be unstable, then
all aspects of the intermittent and continuous
mechanisms should be checked, i.e., cam form
and follower, alignment, freedom of operation,
meshing of gears, concentricity of spindles,
etc.

Again, an unsteady picture may be caused
by the guide. Lateral swaying of the picture
could be due to the guide strips being spaced
too far apart, or to-side-play in the sprocket
spindles. As previously mentioned, due to
the long guide, little or no pad pressure should
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be necessary to impart a damping effect to-
the film. If, however, clearance exists between
pads and film, the film will flutter in the guide
and an unsteady picture will result.

The constructor may well obtain a very
steady picture on the first trial run and an
erratic picture on subsequent runs—an
idiosyncrasy not uncommon to cinematograph
projectors. This may be due to one of the
foregoing points previously checked as O.K.
suddenly becoming *‘ unstuck.” A more
likely cause would be that the film used at
subsequent runs was thicker (or thinner) than
the film used at the trial run. Experiments
were made on the machine with the paper
separators already referred to and back plate
compression springs of different ratings, until
an * optimum mean damping >’ was obtained.
A very stable image is achieved with the guide
described and, using silent copies of sound
films at 24 f.p.s.
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No Atomic Car Yet -
R. CLAYTON LEWIS,. chief engineer
of nuclear research at the Chrysler

Corporation, U.S.A., said recently that, unless -
discovered, '

something completely new is
the possibility of an atomic car engine being
introduced is unlikely for some time. A car
weighing less than a ton would at present
require an engine weighing over two tons.
He went on to say that, if an efficient means of
storing energy was invented, indirect propul-
sion of nuclear generated power would be
attractive. It would probably completely
change the car industry,

Atom Sub Refuelling
HE announcement that the Nautilus is
to be refuelled was made almost exactly
two years after she first went to sea, during
which time she has sailed more than 55,000
miles. The uranium core of her reactor will
be removed and replaced by a new one of
enriched uranium. The old core will be
examined and the unused uranium reclaimed,

which means that Nautilus could have sailed’

further, but reactor efficiency would have

A

gradually deteriorated. A complete overhaul

.will take place at the same time as refuelling.

New Naval Fighter Passes Tests
SERIES of trials was successfully com-
pleted’ recently by the Supermarine
N.113, described as the most advanced
aircraft ever produced for the Royal Navy.
“ Blown. flaps,” which are to be fitted on
every production model, were used. This
system is known as super-circulation and is
a new aid to improving an aircraft’s lift at
high angles of attack and at low speed. A
sheet of high pressure air is blown through
the rear of each wing, this being fed from each
engine compressor. Low-speed handling
performance is thereby improved andapproach
and landing speed reduced, this being of
particular advantage in landing on an aircraft
carrier.

Australian Gas Fuel Project
HE possibility of Australian gas coal
reserves being exhausted, made it
imperative that the almost limitless reserve
of brown coal in the State of Victoria should
be utilised and a process adopted for its
gasification, The process finally adopted
was known as Lurgi High Pressure Gasifica-
tion and this is an alternative to the carbon-
isation method of gas production used with
hard black coals, by which coal briquettes

‘are gasified in a mixture of steam and oxygen.

The initial output on completion will be
15 million cubic feet of gas per day.

First Commercial Atom Station

THE work programme for this project
resembles a military time-table, and
after only a week the Severn site has been
transformed. Excavation of a great pit,
250oft. across, has been started to house the
foundations of the first atomic reactor. These:
foundations will consist of 60,000 tons of
concrete and 2,000 tons of steel reinforce-
ment which will have to support the reactor
and eight heat exchangers that will produce
steam for conventional turbo-generators.
There will be two such units in the complete
station, which is scheduled to come on full
pewer in time for the winter of 1960-61.

Vertical Take-off Plane Completes Trials
THE Short SCr has successfully completed.

its first taxi-ing trials. It is a jet research
plane which is designed to rise vertically and
then change from hovering to forward flight.
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HE basic requirements of an ideal
workshop for the uaverage home
mechanic are :

1. Ease of construction without special
tools, using locally bought materials.

2. Structure to be permanently weatherproof
and be built off a sound, dry floor.

3. Maximum floor area for minimum outlay
of cash.

This workshop design of five years’ standing
was erected by the author in three weeks of
spare time effort. The floor is 4in. of concrete
laid on a sin. hardcore base and the structure
is of steel and asbestos. There is 100 sq. ft. of
floor area and the workshop cost less than
£30 in materials. Two views of the workshop
are shown in Figs. t and 6.

Cool in summer, warm in winter—due in

_no small measure to the temperature equalis-
ing effect of the white asbestos walls—the
building’s atmosphere is surprisingly free
from rust-forming damp. A small lathe and.
other light workshop equipment requires
but the thinnest of oil films to kecp free from
corrosion throughout the year.

A considerable saving in cost could be
achieved by using secondhand concrete
blocks and angle-iron obtainable from local
scrap or demolition firms. It would be false

.
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view of the completed workshop.

economy, however, to try
to save on the “Big 6”
asbestos shgeting. Current
prices of 6ft. sheets are
about 16s. and it is strongly
recommended that nothing
but new material be used.

Reference to your local
trade telephone directory—
a mine of useful informa-
tion—will put you in touch
with builders’ merchants
and other firms supplying
the materials.

The Floor Base
Twenty-six concrete
cavity blocks are put down
on the site to form a square.
They may be partly buried
in a shallow trench but if
this is done earth from the
middle should be removed
to make way for the hard-
core filling. Lay out the
blocks as shown in Fig. 2,
and check for levelness. The
accuracy of the square can be
determined by measuring with a
piece of string dia-

- gonally. across two corners.
IDI:WD O] ]D Dl jujinjulin ﬁ\ || E“ Mark  the string, then
(] " 1 check its length across the
. Cement siBar o L % other twd corners.
T et When both diagonals
() .-;ﬁ (I} measure the same the

L =7 /-/ﬁ"/’ = O base is all square.
; TS A A sin. deep layer of
DD L SRR $ Herd core filling hardcore filling is now
Rre g packed into the square
CJ 10 ) and rammed solid.’ Any
O ) O old brick ends, plaster
26 Blocks copceete cavity or rubble are suitable.
/D 6 Here /Ba9.X9gach () Top “off to the level
O ) of the blocks with 4in.
\ of concrete. You will
J - \ = require three bags of
[ \ \U cement and approxi-
: § mately 15 cwt. of
OO o0oOD[OO] R0 0| wshd ad | and

gravel. Specify * half-
in. down ” of the latter.

Level off with a long

< 0-6"

Fig, 2.—Layout of the 26 cavity blocks.

straightedge and go
over with a- trowel
before it finally hardens

IBuillaling !
N s U

A Simple Yet Sturdy ‘Construction o
By E. HAWKSWC

to obtain a smooth floor.
Completed, the workshop base should

measure Ioft. by 10ft. 6in.

The Steel Skeleton Frame

A quantity of mild steel angle will be
required—either new or secondhand—of
about 1}in. X I}in. X 3/16in. New material is
nearly Is. 6d. per foot run, whereas good old
stock can be bought for as little as sd. This
might need cleaning down with a wire brush,
but after painting with red oxide or bituminous
paint it will be as good as new.

The lengths required are : )

Downrights, 7ft. long—six pieces. <

Top, front and back
rails, 10ft. long—fiv
pieces.

Ends, oft. gin. long
—four pieces.

" “ »
12 x 192X 35
M.S. angie

|~

assembly.

Truss tops and top rail braces, sft. 6in.
long—eight pieces.

Truss uprights, 2ft. 6in. long—two pieces. |

Top rail braces, 6in. long—two pieces.

Front cross members, 6ft. 8in. long—
two pieces.

Assembling the Frame

Drill and bolt the steel angles—using %in.
bolts—into sub-assemblies before attempting
to erect on the site. Make the end trusses and
top roof carrying rails as in Fig. 4. Unless the
top sheet supporting rails are strengthencd
with a shallow “V > brace as shown, the
weight of the * Big 6 *’ sheets will sag the roof,

The shed front with its door frame and
window cross braces can also be assembled

J

Roor

Fig. 4.—D
L
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complete. The door width is given as 2ft. 6in.,
but this may be adjusted to suit certain
conditions. My own door—one with glass
panels—measures 2ft. 3in. and was bought
secondhand for five shillings. If the door is to
be made, Fig. 7 shows a sound design, using
3in. tongued and grooved timber, braced
at the rear with cross battens.

When the rear frame has been bolted
together, the building up of the steel
skeleton on the shed base may be begun.

Start by placing the front and back
upright in the block holes. Temporarily
place a packing underneath the bottom
rails to support the frames at the correct
height. There should be gin. of the
downrights inside the blocks and 6ft. 3in.
above. Roughly support the standing
frames with external wooden braces,

making sure the frames are oft. 9in.
apart, then concrete the legs firmly into
the block holes permanently. When set,
bottom cross rails and trusses can be added,
then finally the top sheet girders. If possible,
all holes should be drilled when the frame is

yoxf
2”x ///zﬂframe section strip

;B

?L_ G/{ss
;' Fig. §5.—Details of the
windows.

End truss

Bolt o truss
with 5l16"6.5.F

oirder rail (2 off)

etails of the end trusses and
‘vof carrving rails.

d

in the sub-assembly stage. This is much better
than trying to bore holes while balancing on a
pair of steps! On the ground the various
assemblies can be tried together easily, then
: the holes marked off
and drilled accurately.
Fig. 3 shows the com-
plete frame assembly.
Build up the windows
in a single frame meas-
uring 2ft. by 6in. ; 2in.
by 1}in. timber is used
for the main frame
with a centre down-
right to split the frame
into two panels. A
wooden strip 3in. by
3in. thick is fixed
round the face edge
of the frame and down
the centre-strip middle
to form a recess to
hold the glass panes.
A faceboard edge holds
the glass in a kind of

2l
Face bosrd

Window

Face board
over/aps sheet

There should be a gap each side of the frame
—between door post on one side and corner
post the other—of about 4in. Hinge the door
to open inswards. Owing to the -overhang of
the roof. sheets it would not be possible to
open it outwards. Make the door to close into
the “ L of one door post angle.

Before starting to add the sheets, place a
row of bricks round the base. These add an
extra 3in. to the height of the walls—total
6ft. 3in.—and make it easier to seal the base of
the sheets from the weather when cemented
later.

Hang three ‘“ Big 6 sheets at the back
attaching with straight hook bolts at the
bottom rail and specially bent ones at the tep
as shown in Fig. 8. If care is taken when
adding the end sheets and mating the corners,
it will be found possible to obtain a neat
corner joint without having to add later an
outside corner covering strip. Two 4ft. long
sheets are hung beneath the window frame
and a strip cut from a 6ft. sheet used to fill the
gap between door post and cormer. Other
short pieces of asbestos are cut and hung each

4'/ong sheet

sandwich (see
Fig. s). The face-
board projects
beyond the
wooden frame
edge—at sides
and bottom—so
as to overlap the
edges of the
asbestos sheets
and give a
weatherproof
window fitting,
Putty in the glass
and add the
faceboard  after
cladding the steel
frame.
Cladding the

Skeleton

Bolt the window
frame minus glass
and faceboard to
the cross rails,

Fig. 6.—A further view of the completed workshop.



300

side of the window frame. It is these small
finishing details that make or mar-the com-
pleted appearance of the warkshop; with
patience a neat job will resulr.

Broken hacksaw blades held in pad-handles

T

4’197 Bracing

“|-5x% 148G
| Boards

Fig.7.—
Suggested
door
construction.

are the thing to use for cutting the sheets.
When cutting across the humps saw through
them from one side of the sheet then turn it
over and complete the saw cuts from the other.
Filling in the spaces of the triangular trusses
at each end is a simple task if care and paticnce
are used.

Six roof shects are added, a pair at a time,

NEWNES PRACTICAL ‘MECHANICS

and then the ridge placed in
position. The ridge is in two

overlapping halves and is bolted \-_2

directly to the sheets. You may
find a slight gap between roof
sheets and wall top cdges if the
corrugations do not line up
accurately. A handful of glass
wool fibre packed in will cure
this although it has never been
done on the prototype. This
ventilation—well protected by
the overhanging eaves—may be
a factor in the damp-free atmos-
phere of the workshop !

Ordinary hook bolts at the
top girder rail and the specially
bent ones at the top wall rail
hold down the roof sheets.
Corner strips are affixed at cach
roof-edge and the ridge ends
blanked in.

Window glass can now be
puttied in and the faceboard
screwed on. If you've made a
neat job the board will completely
mask the sheet edges.

Mix up some cement (three
sand: one cement) and point
round the brick row at the sheet
base. Slope a neat fillet from
sheet to block edges and the
floor will never be damp.

With each sheet weighing in
the neighbourhood of 100lb.
and all bolted together in strong
box-like formation, the complete
workshop will certainly never
blow down !

Finishing

The angle iron framework, already treated
with red oxide or bituminous paint, will necd
no further attention, but the window frames
and door must be given an undercoat and two

washers *
and nuts

Ridge tastening

Diamond §

Fig. 8.—Fixing
the asbestos sheets.
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Corner rarl

coats of good quality paint. An existing
bench which is too large to pass through
the door must be moved on to the concrete
base and the workshop erccted round it.

A Barrier Cream

O make this barrier cream shred or cut
as finely as possible about a } Ib. of any
kind of ordinary household soap into a clean
tin. Add to this about a teacupful of water
and half a cupful of any scouring powder
for washing up. Bring slowly to the boil on a
very slow heat and stir till soap is dissolved.
Pour out and allow to set cold. The result will
be a thick, substantial paste that when well
rubbed into the hands and fingernails before
tackling any dirty job will protect them to a
surprising degree. The right consistency
is quickly found after a little experiment.—
D. GrapisH (Nottingham).

Bench Stop

WELD together a box about 2in. to 3in.
square, the edges of thc top being
ground to a sharp edge (as shown in Fig. 1).
Drill a {in. clearance hole in both top and
bottom, countersinking the top one. Weld a
fin. nut around the bottom hole, both holes

127
Sha<p eage 76 countersun/go /tap
v g

Fig. 1.—Mr. G. Bulmer's bench stop.

Wzvrkshop
Notes

being in line with each other. ' On unscrewing
the bolt the spring around it forces up the
top plate This is then in a position where the
timber will press up iy

against the sharp edge,
i //

el

Cut with tin snips
from edge of wheel
to edge of hole and
\:wst eurbiné tashion

i Fig. 2—Mr. D.
\ 3+ —"\ Jackson's paint
\ 178 dis stirrer.

which will keep it steady while planing the
timber.—J. BULMER (Sunderland).

A Paint Stirrer
HIS is made from a standard steel shaft
and bushed wheel from a well-known
toy coastruction kit. The wheel is cut as
shown in Fig. 2, with tin snips from each hole
to the edge. One edge is then turned up on
each blade so that it resembles a turbine.
The stirrer is used with an electric drill.—
D. Jacrson (Warrington).

One or more matchsticks
pushed into p/ace Ind

/ broken off.
S -

Fig. 3.—method of
making screws hold.

Making Woodscrews hold

SIMPLE - but effective method of

making woodscrews hold firmly in a worn
or enlarged holec is to pack the hole with
matchsticks, as shown in Fig. 3, breaking them
off flush with the surface. The screw 18 then
replaced, when it should bite firmly into its
wooden packing.—A. G. Curtis (Bristol 6).

A PORTABLE POTTERS’ WHEEL
(Concluded from page 283)

right-hand uprights of the frame. A certaia
amount of trial and error was necessary to
set this at the correct angle and a temporary
bracket was first tacked on and altered to suit,
the permanent bracket being afterwards made
from this.

The driving belt to the wheel is cut to suit
from a length of about sft. 3in. of }in. round
leather belting with ordinary wire fastener.
It is tensioned by two thumbscrews in the
base of the wheel frame which adjust the
distance between the two units. The motor
driving belt could be of the same material but
}in. square rubber has been found adequate
at the high speed and convenient for slipping
on and off, or changing on the *stepped”
pulley on the motor. It is tensioned simply
by sliding the motor on the frame. Fig. 6
is' a further view of the completed whecl
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CONSTRUCTING A

EFORE embarking on the actual pump
B construction some thought to the
site is essential, because often this will
save many hours of patient digging and whole-
sale cementing of a deep sump for the water.
There is no point in making the water flow
long distances before it cascades into the air,
so endeavour to arrange the pump either
underneath or adjacent to the fountain—
remember water flowing along a pipe creates
friction and requires pressure to overcome this
and to provide a sufficient jet for an impressive
flow. The general arrangement is shown
diagrammatically in Fig. 1. This part of the
work is referred to again later.

Pump Construction

Fig. 2 illustrates a cross section through
the pump, which is of the rotary type. It is
S0 easy to make that no castings are needed.
Most of the materials are readily -available
from the scrap box with the addition of a few
screws to hold the parts together. While the
dimensions given in the drawings will ensure
that you can pump water to a good height,
deviation from the figures, if not too drastic,
is feasible and should not produce a severe
reduction in the jet.

Perforated cover
over sump-

Sump - Concrete.

Lower sump.

= Filter unit.

Fiow. |ltwnge titting Flow,
into sump.
‘ Discharge
et =
Vee Beit. £Lrectric motor.

4

Note» Motor and pump are poused in ‘seperate
compertments.

Fig. 1.—General arrangement of the fountain

and pump.

The main detail is a large piece of brass or
bronze bar which is bored and recessed on
both sides as indicated at Fig. 3. Cast iron
or steel are alternatives, but these metals
rust when in contact with water and the pump
‘will not operate for many weeks before
attention becomes necessary. For those
readers who may not possess such a large
piece of the former material they can bush
the steel member with every success and
then rust will not create this trouble. Generally
corrosion of the outside is overcome by
painting, and a yearly application is enough,

unless the pump is subject to
an extremely damp situation.

Tolerances

Readers may note the
apparently close tolerances on

A Spectacular Garden
. Adjunct : Some Interesting
i Work for the Amateur Turner

By K. VERDEN

this and other parts and they will perhaps sug-
gest that such accuracy is not really essential.
While agreeing that one can make one piece fit
the other and thus avoid tolerances of this
nature, the work of boring and facing is no
more difficult than trying to make the various

pieces fit correctly. In fact you must eventually.

apply a micrometer and. slip gauges when
ascertaining the dimensions of different parts,
so while engaged on this work it daes not
require a great degree of skill to machine the
details to the figures stated here.. On the other
hand should you make a slight error and per-
haps bore a recess too deep one can fairly easily
“adjust ” the mating part accordingly.
Concentricity is a major factor with this
detail and after initially boring the centre
hole and the recess one side a spigot is turned
from a scrap end of bar and the body fitted
to it; whereupon the second operation of
machining the opposite recess is completed.

'

The End Caps
While the R. H. cap
shown in Fig. 3 is
casily turned from a
single piece of material
I doubt whether many
readers possess so large
a piece ; consequently
some improvisation is

Smetl Rothérhom [ubricator

This latter is merely a short piece of bzr
threaded to suit the hole, and when toth
items are screwed together and the end lightly
riveted over to prevent any vibration tending
to slacken the boss from the cover, the fabri-
cated item is once more chucked and the
remaining operations of turning the locating
spigot and boring the hole are completed.
Special note should be made of the eccentric
hole and if the disc is faced carefully the
lines made by the tool are an excellent guide
to indicate the exact centre of the flange.
Very lightly centre pop the spot where the

tool marks disappear into a mere dot—in

other words the lines are so close they are
just a dot and then set the oddlegs and mark
off a distance of }in. from this point. Centre
pop this line carefully and reset the detail
in the chuck with the centre pop rotating
truly ; the tailstock centre is a great aid in
operations of this nature—simply bring it
forward until it matches “with the mark
and then tighten the chuck jaws. An alterna-
tive method requircs th> insertion of a piece
of }in. thick packing between one jaw and the
bar material and when the operation of turning
and facing is finished the jaw is loosened, the
material removed and the jaw once again
tightened on the bar. By this means the tody

necessary and thic
problem is solved by
making the boss as a
separate item. When
these tactics are used
the main cover is then
made from thick plate
if this is available.
Rough turn the item all
over and thread the
bore where the boss is
eventually assembled.

infet.

Fig.

Fixing angle.

12 off = 2B Acjsk. hp. screws.

2,—Cross-section

Direction of motor rotstion

through the pump.
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is moved over }in. and one can then commence
the boring process.

Fabrication is perhaps not necessary for
the other cover and this is either turned
from a piece of plate or a slice off a bar 3iin.
in diameter. If the plate method is used and

"the shape is anything but circular, hold the
material to a chuck:faceplate and bore the
centre hole. Having carried out this task,
set a vee tool in the lathe tool box and mark a
circle to correspond to the pitch circle of the-
holes. Only a light mark .is needed and this is
an excellent guide when marking off the actual
hole centres.

The Rotor

blades is inserted in the mandrel and a series
of cuts taken where the marks correspond on
the body detail. As the shaft stands vertically
when attached to the lathe table, this is the
side on which the marks should appear.
Careful feeding to depth is essential, using a
light feed, otherwise there is a risk the cutter
.will “grab” at the body, with immediate
-fracturing as the result. The reason for using
a cutter a few thousandths of an inch smaller
than the width of the rotor slots is to allow for
the cutter when running out of truth, as they
all do very slightly, to cut the correct size
slot, and it also enables a reader to gently

Aluminjum was used 'F00810ck sondle. | Collers. Sew wut. Tairstock of iathe.
in the prototype of this " e |y ,_L
pump and this material . r
gave every satisfaction, 5 i Soaalli= | I T

but other materials will,
no doubt, give the same

gy 7 7 I % ’

good results. Drill and
tap the central hole and
countersink one side a
little to prevent the
shaft from slackening
when that item is
assembled (see Fig. 3).
If this shaft is centred
prior to fitting it to the
rotor body, then these
are available on which
to mount the assembly during the final turning
stages. This procedure is essential in order
to ensure concentricity, and failure to observe
these rules will make the pump operate
stiffly and, in very bad cases, the severe rub-
bing action set up will prevent it rotating.

Very accurate spacing of the blade slots is
unnecessary, so marking the lines with a
protractor is applied on this occasion.

Once this has been accomplished the
rotor is set up by attaching it to a specially
turned spigot and this detail is located in a
lathe bolt slot. Fig. 4 depicts this set-up.

A cutter a little less in width than the

“Mandrel driven 1
by carrier.

-688"+.004°
4

W

-

_':M;_;_ 5

Spigot ang hording nut.

Fig. 4.—Machining

At I
- S/ots wiready cut.

Djrection of feed

the rotor slots.

fit the blades to the slot until they slide easily
and ‘without undue shake. This milling
operation requires carrying out with some
degree of care in order to secure good fitting
blades.

Facing the Assembly Blades
The items are still slightly longer than the

faced rotor, so each is inserted and the eight

parts wired to prevent them falling out. A
few turns of copper wire will hold them
sufficiently to allow a sharp facing tool to
pass across without disturbing them, but do
not damage the rotor body by tightening

Jo suit lubricator.

+.00/°
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the wire too much. Let each blade protrude
over each side a liftle, and do not attempt to
take very heavy cuts ; a matter of .005in. at a
time is ample and should not pull the blades
from their anchorage. I used a thick plastic
for these rotor blades and they worked freely
and gave every satisfaction. Do not make the
fit between the slots and blade too close—a-
fit almost what onc might call a * rattle fit”
is preferable because this ensures that the
blades cannot stick and so refuse to pump.

Assembly

Before commencing to assemble the pump
details give the question of mounting it on
the site some thought, because some further
holes must be drilled in the body before the
rotor items are put together. A simple
angle fixing is easy to make, and only requires
the drilling and tapping of a pair of holes in
the side wall of the body. However, make
sure that these holes do not pierce the bored
holes, otherwise this means that you must
plug them with small pieces of brass before
using the pump, and this is an operation
that does not improve the general good looks
of this accessory.

The rotor blades are already in place, and
as the slots will undoubtedly vary a little I
suggest that you tie them temporarily with’
string until you are ready to offer the roter
to the body.

Staple gauze, or solder to mets/
¥ frame. Bend wef] round frame.

Fine gauze use copper for preference.

-
Wood or metas trame.”
Fig. 5.—A simple filter unit.

Make sure all the chips are shaken

from the tapped holes otherwise

fT these have a rather disconcerting
habit of finding their way into the

¥ main details, and chips are not

‘Material- Brass or 8ronre.

Vanes are Y6 thick 'Tufnol'
or smifar material.

.5 t.oor

Orill point for
grud screw

s oie. Stees /
\ ]

T

™ Material - Ebanite.

Fig. 3.—Details of pump casing.

Other dimensions to
_suit belt.
Materiz/- Steel.

conducive to long running in a pump
where the inside parts are rotating.
Assemble one cover, that with the
long boss, and then add the rings and
! rotor, finishing off with the opposite
cover plate.

As the work proceeds you must
check to see that the shaft moves
freely and without binding.

In cutting the slots in this manner
the bottom surface is radial because
the cutter is not fed across the rotor,
but this is not detrimental in any way
and the inner edge of the blades can
be left flat as the radius is rather large:

Ste v,
ream.

Siting and Filtering

Long pipes create friction and-
reduce the force of the jet, so the best
situation for the pump is close to
the fountain. Generally, a fountain
of this type takes the shape of a
rockery with the water cascading
from above, and one must admit
that it makes a pleasing . sight.
Unfortunately, the water brings with
it particles of dirt and falling leaves
which will very soon clog the pump

(Continued on page 305)
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Ambitious men

Courses. So also can you.

Maximum production depends on high
technical skill such as that acquired

TENS OF THOUSANDS MORE
URGENTLY
NOW — BUT THERE

everywhere have
succeeded through 1.C.S. Home-Study

IS
FOR

NEWNES PRACTICAL MECHANICS

The man with an LL.C.S. Training in
any one of the subjects listed in the
coupon knows it thoroughly, com-
pletely, practically., = And he knows
how to apply it in his everyday work.

Students intending to sit for examinations in
Mechanical Engineering, Architecture, Quantities,
Civil Engineering, 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 availablie for General Certifi-
cates of Education and most other Technical,
Professional, Commercial and Civil Service
Examinations.

(1.C.S. Examination Students are coached until
successful.)

Moderate fees iInclude ALL Books required.
REDUCED TERMS TO H.M. FORCES.

If you need technical tr‘aining, our advice con-
cerning 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,
1.C.S., 71 KINGSWAY, W.C.2.

chountancy
Aijr Conditioning
Architecture
Architectural Drawing
Auditing
Book-keeping
Building Construction
Building Specifications
Business Training
Business Management
Carpentry & Joinery
Chemical Engineering
Civil Engineering
Clerk of Works
Cost Accounting
Concrete Engineering
Diesel Engines
Draughtsmanship
Drawing Office Practice
Electric Power, Light-
ing, Transmission

Electrical Engineering
Electronics
Eng. Shep Practice
Fire Engineering
Gardening
Heating and
Ventitation
titumination Eng.
Industrial Management
Journalism
Machine Design
Machine-Tool Work
Maintenance Eng.
Mechanical Drawing
Mechanical
Engineering
Motor Engineering
Motor Mechanics
Motor Vehicle Elec.

Municipal Engineering
Police Entrante
Plumbing
Production
Engineering
Quantity Surveying
Radio Engineering
Radio Service Eng.
Refrigeration
Salesmanship
Sanitary and Domestic
Engineering
Sheet-Metal Work
Short-Story Writing
Structura!l Steelwork
Surveying
Television Technology
Welding, Gas and Elec.
Woodwork Drawing
And many other sub-
jects

INTERNATIONAL

GORRESPONDENCE SCHOOLS

s

Dept. 169B, International Bulldings, Kingsway, London, W.C.2,

Flease send me free booklet on.

AUSTRALIA :
Mehta Rd.,

Strcet, Cape Town.

NEW ZEALAND :
N. IRELAND : 26, Howard Strece, Belfast.

Addresses for Overseas Readers

140, Elizabeth Street, Sydney.
Pasha, Cairo. EIRE : 3, North Earl Street, Dublin.
Fort Bombay,

EGYPT :

40, Sharia Abdel Kkalek Sarwat
INDIA : takshmi Bldg., Sir Pherozst a

182, Vakefield Street, Wellington.
SOUTH AFRICA : Dept. L., 45, Shortmarket
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EX-GOVERNMENT BARGAINS

ASTRO TYPE TELESCOPES (Hnd('I'G) SX 11 OG.
Focusing. Unused, new condition. £2.19.8

M45 TELESCOPES. 2X. Suitable for rifie slxht,s 45/~ ea
No. 32 Rifle Sight with elevation and windage ad.

£5.10.0.
A similar sight to No. 32, but no adjustment, £3.10.0 ea.
'glELEScol IC SIGHT No. 22. Mk. I1. Length 13in. x 1in.

a. 17/
TELISCOPE OBJECT LENS. Sitn. dia., 32n. focus first
grnde New. £

0SS IDENTI lCATION TELESCOPE. Mk. IV, T
prlsmauc scopes on common mounting: One 20 x 70 and
one 9 x 50. Each completely der.achable from the mount,
Complet,e ln tmnsit case and as new. £18 e
A.A. IDE FICA' TION TEL!.SCO ES. An earlier

and more powerml version of the above. A 35 X 60 an
10 x 50 scope on common hase with geared head and eleva-
tion-adjustment similar to the Mk. 1V, In very good con-
dition, compiete in transit case, £10.15.0 ea. Carr. Paid.
INFRA RED IMAGE CONVERTERS. Converter Cell
complece with optical system and eyepiece. Brand New.

5/~
ZAHBONI PILES. (H.T. batteries.) Approx. 2,000 v. for
operating t.he above converters, 9/ ea. Tweo in serles are

recommended

INFRA RED MONOCULARS. (Tabby Equipment.)
Approx, 3X, complete in case with built-in power supply.
Checked O.K. and in new condition wlt.hieather case and
straps. 37/8 ea. Carr. and insurance, 76 e

DITTO, but zmlty in some respect oﬁexed for spares,

16/~ carr.
12-24 v. D.C, Suitable for fans,

ELEC 'I‘IHC MOT()RS

grinders, etc. 10/-

DITTO, fitted reducuon gearbox, 15/~ ea. Post 26,
BINOCULAR MOUNTINGS. For attaching bingculars
to tripod or simllar support. Made for Ross 7 x 50 and
similar types. With transverse and elevation adjustments,
6/8 ea. Brand new. Cost over 30/-,

NEW LEATHER CASES. ¥or Ross 7 x 50 tvpe Service

binoculars. Complete with straps. 25/~ ea.
CIRCULAR GLA%S PLATES, suitable for grinding into
Astro Mirrors. 9in. dia. x 1iin., £2.7.8, carr. paid. 10in.

dia. x gin., £1.5.0. 12in,

15in. x 1tin., £3.7.8, carr. paid.
approx. x in., .7.8.

66 -ea.

HEAT FILTERS for projectors, 2in. dia. (three pleces),

RRASS SLIDE MOVE\IEV'I‘S Suitable for enlargers
and simijar focusing gear. Movement runs in 5 ball races
in brass chennel. 12in. x 2in. 8/8 ea., plus 1/6 post. A gift,
BRASS RACK GEAR. 10in. long With steel pinion, 8 6.
ASH DENTAL BURRS. No.6. Approx. 1} mm. dla 1/
per box of 6. 18/~ gross.

CHART BOARDS, 3lin. x 3lin. Polished hardwood with
.brass rules and 36 hinged flap drawing pins. Brand new,

50/- ea. Ditto, in good condition, less pins, 30/-.. Both
with waterproof oovers and canvas cases.
TRIPODS, WOOD, wlth gunmetal fittings. 3ft. closed,

Bft. ext. as new, 35/- o

DITTO, Extra’ heavy Fitted pan and tiit plus ball and
socket, Brand New. 85/-. Worth £10 ea.

SMALL TRIPODS. 36in. long with pan and tilt arrange-

ment. New, 15/ ea,

FUEL PUMPS. ExR.AF. 24 v. A.C, or D.C. Will pump

about 600 gal. per hour. Ideal for wells, fountains, flooded

basements, etc. 37/8 ea Carr :l/

Mains transformer to £1, carr. patd.

BOMR DELAY TIME S\Vl’l‘CHES 8 day jewelled watch

movement. 2 contacts carry 5a. 230 v. 1

MIDGET MOTORS. 2in. x 1ln. Fit mlll ey and

spe:l governor. Complate with wire belt. 12-2¢ v. D.C.

or

VARIABLE, POWER TELESCOPES. 7 to 21X. All

brass straight through terrestial type in hardwood case

Wllgh lock andolﬁy Condl tlon as new £6.10.0 ea.

F, 22 dia., 5/-.
‘E‘;gllfs Achromat,s Barr &
0.G.s. 3in. dla., 12in. focus, 1stgrade. £4 ea, Brand

New.

ENLARGING and PROJECTION achremats. 14in. x 3in,
focus, 14in. x 4in. focus, ¢ x liin. All perfect condition,
Bj- ea. Post 1/- extra on single lenses.
MICROSWITCHES. SP.DT. §a., 230 v, 68,
VOLT“ETLRS 0-40 21 sq. flush.’ 10/6.

PMETERS. 0-20 and 50-0-50,
lllGH \'OLTAGE RFCT!F[ERS. type Jso‘ 4/8 ea.
SURSTANDARD A TERS. 0-250. 6in. diais. M.C,
type. £3 ea.
G.G.S. Mk. I, 16 mm. Recording Cameras, 1iin, I'.4
anastigmats. As new with bleoined lenses and tested 0.K.,

BOOKLETS. HOW TO USE EX-GOVERNMENT LENSES AND PRISMS. Nos. | AND 2.
PRICE2/6 EA. PLANS FOR 35 mm. TABLE VIEWER. BACK PROJECTION TYPE, 3/6. PLANS
FOR 35 mm. to 2}in. VERTICAL ENLARGER, 3/6.

H. W. ENGLISH, RAYLEIGH ROAD, HUTTON,

£3.15.0. Ditto in good used condition. 45/-. Both com-
plete in case with magazine, Cameras only, not guaran-
teed, 27/8.

Good

ROSS T x 50 Service type Prismatic binoculars.
X 50 ditto, as brand new. £20. New cases ‘25!~
extra.

condition, £15 ea,

ROSS 7

8in, F.2.9 PENTAC LENS. £3.7.6. Ditto, as new, £5.
TELEPHOTO LENSES. 5in. F.6.3, 40/- ; 8111 F56 45/~ ¢

%Dlgﬂl 1150’ F.2 tigmats, NEW. 37/6
. n, anus gmats, eda.
DIRECTORS. No. 6 Mk. 2. Useful for levelling, sur-

veying, squaring, ete. Comp}ete in leather case. New

condition. £8 ea. Cost over £60,

C.T.S. TWIN CABLE. 44012 45f¢., 15/4, carr. -2/8.

CATHODE RAY TUBES. 1iin. dia., Electrostatlc.

V.C.R.522A. 17/8 ea.

:1;1? V. 2;90 w. standard pra-focus projection lamps, 96 ea.,
or 254

28 v. 3 w. M.B.C. lamps, Centre contact. 9/- doz., holders

3/~ doz
SWI’ICH BO ‘&ES with 16 toggles. Ideal for model control,
10/8 ea., post 1
FIELD TELEPRONES Type D. Complete In case with
bell, buzzer, morse key and G.P.0. type Dual handset,
81 ea., or 37/ pair. Soiled condltion
LEPHONE HANDSFETS, Bakelite. 12/- ea. Carr. paid.
CHORE HORSE. P L ) ( TING
SETS. 12-15 v. 25 a, (300 w.). Self start, fully aummatlc
Guaranteed mechardcally perfect. £16.10.0. Carr. paid.
MOTOR BLOWERS. 24 v. A.C./D.C. Powerm biast.
Brand New. 27/8.
SKIN GRAFTING KNIVES (Surglcal) Tin, det.achable
blade, hollow ground razor edge. With guard and thick-
ness adjust. All stainless steel. In hardwood case. Brand
gﬁw Fraction of cost. £1 ea, Just the job for ham or
pS.

AERIALS. Chrome car tvpe. Six section. 1 ft. olosed,
4ft. open. New, 12/68. Spring-loaded U.S.A, masts. 7 sec-
tion. 9ft. lonx Ideal for fishing rods. 16/- ea.

GEAR TRAINS. 10gears with 3 take-offs, speed governor
and cam operated switches. Size approx. 6in, x 3tn., 5/- ea.
We have huge stocks of Gov. Surplus lenses, Prisms,

Optical, Radio and electrical gear.
8.E.A.

BRENTWOOD, ESSEX.

LISTS FREE FOR

SPARKS’ DATA SHEETS

Constructional plans of Guaranteed and
Tested Radio Designs

THE * SEAFARER”

A new low-consumption battery-operated
2-valver having outswndlnx features.
* UNLI‘\IITLD THRILLS & INTERFST
This widely praised little sec enables you to
get away from ordinary M/L wave trans-
missions when you wanz something really
different. Explore t!
FuLL TRAWLER BAND
AERONAUTICAL BANDS
80/160m. BANDS PLUS
MEDIUM & LONG WAVES
Full-size Point-to-Point Data Sheet.show-
ing every detail of wiring and construction,
plus generomtsflnstxucuons and Component
List, 3/~ post free.
SEND > })d. STAMP FOR FULL LIST.

All Components and Chassis in Stock.
L. ORMOND SPARKS (M), VALLEY
ROAD, CORFE CASTLE, DORSET.

A “FERROUS ” ELECTRIC ARC WELD-
ING SET will complete your workshop
equipment. For joining and re-inforcing,
from approx. 1/16” up to any thickness,
Mild Steel, Wroughl: or Malleable Iron,
Type F.M.60 Heavy Duty complete with all
equipment 190/210v. Single ph. 10/15 amp.
(or tz’gm;stéc %ozrlercs?xl))h;) delivered free,
ex stoc ash (or

B.P. Terms available. £ 3-1 o-o

Illus. leaflet from manufacturers.

FERROUS PRODUCTS (M.E.C.) LTD.,
Church Rd., Groydon, Surrey. CRO 8351/3

PORTASS LATHES

DIRECT PERSONAL SERVICE,
LARGE DISCOUNT FOR CASH
NO INTEREST CHARGED
for easy terms,

CAN ANYONE DO BETTER !
/- for Lists, please. Dept. P.M,
BUTTERMERE WKS., Sheffield, 8

BRASS,

WIRE
3,000 Standard Stock Sizes.

NO QUANTITY TOO SMALL.

List on application.

H. ROLLET & CO. LTD.

6, CHESHAM PLACE, LONDON, S.W.l.

SLOane 3463,

Aiso at LIVERPOOL, LEEDS, MANCHESTER, BIRMINGHAM.

COPPER, DURAL,
ALUMINIUM, BRONZE

ROD, BAR, SHEET, TUBE, STRIP,

ELECTRIC WELDING PLANT

NEW ARC WELDING SETS by lead-
ing makers. Examples : 85 Amps. Output,
£€23.10 ; 100 Amps. Output, £27.10 ; 160
Amps. Output, £34; 200 Amps. Output, £40.
NEW SPOT WELDERS—Portable from
£25 ; Pedal-operated from £855.
ELECTRIC CARBON WELDING
SETS for Sheet Metal and Motor Body
Work, £8.15.6.

All available for 220/250v. S.P.,  400/440v,.
or any other A.C. supply voltage.
Prompt Quotations te Overseas Enquirers.
EXPORT PACKING AND SHIPPING.
Freight, Insurance, Customs and Banking
Formalities attended to.
CATALOGUE of New, Surplus and Second-
Hand Electric Welding Plant for stamp.
HARMSWORTH, TOWNLEY & CO
lordan Street, Knott Mill,
MANCHESTER 5.

OSGILLOSGOPE

(MINDJATURE TYPE)

Supplied in kit form
for workshop or

% a0ors 42,:'3'

BB e b e | Dokl mgdh s i E.M.I. INSTITUTES,
ostage w ¢ instantly refunde: you do aling & s an @avy parcels, toug]
hot find them worth £6 Gs. 0d. at least! | suspension lines for all purposes. Use Dept. 5.C. 144, LONDON, W.4

Take them to
pendent valuation, Fuil Chrome Leather
of the finest quality, calf length. The soles

As:awf‘daé/é WIRE

oLy | Genulne Combat
| fiela service tele-
phone communica-

tion wire on a drum.
Rustless as it is
PVC covered.

Numerous uses in-
clude fencing gar-

Please handie this
Boot on free 7 days’
approval. The Cash

our Boot Dealer for inde-
almost everlasting.

526/ BREANING POINT

instead of roping—neater, stronger and
Fixes almost
thing, An essential article to have about

1,000 yards per drum, 526 ibs.

experimental | use.
Complete with full’
instructional notes F
giving details of ap- s
plications to radio f’
work. Can be operated ?’\'
from power supply of most /
AC domcstlc radio recciver
equipment or from power unit
supplied as an extra.

Price £10 ¢ post/pkg.)

(Power unit, if required, £3 extra)

Order now or send stamp for further details to:

(Associated with “'His Master's Yoice”, etc,)

any-

and heels are also of the finest Heavy
leather you have ever seen, sewn, pegged
and riveted. Every pair is compietely soft
leather lincd INSIDE. By best makers in
the country. every palr hearing the maker's
name, 5 to 12, 42/~ per pair, post, 2/6 Send
16/- dep.. bal. 4 monthly payments 7/6d.

the place.
breaking point, only 9/11d., carriage, etc.,
3/6. Case of 6 carriage free. A Government
surplus article that must have cost pounds
to make, and our price is cheaper than
string 1 Send quickly, LISTS CLOTHING,
WATCHES, TARPAULINS, TERMS.

(Z)EADQUARTER and (ENERAL SUPPLIES LTD.

({DEPT. PMC/I7). |96—200
JUNCTION, LONDON.,

COLDHARBOUR LANE,
Open alt Slturd:y.

LOUGHBOROUGH
1 p.m. Wednesday.

12/6 ! CRYSTAL RADIO
Build the new ** WINNER * crystal set—
only a screwdriver and pliers required
Complete set of parts with building in-
structions, 12[6 post free, Easy-to-follow
building instructions alone, }/-. Send
P.O. t/-or 12/6 to :
BLANCHARD’S RADIO,
(Dept, M)
13, Gainford Gardens, Manchester, 10

\
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unless some means are taken to exclude them
from the operating parts.

Fig. 5 illustrates a simple yet effective
filter unit which can be made easily. The
body is merely a square box covered with

Threac: tube for
2" to allow union
to assemble.

Locknut.

Tube threaded simifor
to discharge end

Fig. 6.—The

pipe connections

at the inlet and
outlet.

i

Uhion about
192" long.

Ferryle

Locknut.

| o=

e
gauze, which is readily available from good
ironmongers. A piece about 18in. square is
sufficient. I used wood for the body of my
filter—it obviously needs replacing much
quicker than a metal container, but it allows
you to tack the gauze easily in place, using
small staples. The clean water drains away
through the lower hole to the pump and this
flanged item is threaded to suit the tube. A
fitting might be found in the shops, but it

~ NEWNES PRACTICAL MECHANICS

may also be home-made.

The other parts which fit on the pump at
the inlet and discharge points are also' home-
made, and when laying out the actual foun-
tain site run jin. pipes where they are not
seen and connect up as shown in Fig. 1. You
will find it more convenient if you arrange
the filter unit in one sump, and the pump and
motor in another—in fact, I consider this an
essential precaution where electricity is con-
cerned, otherwise there is the risk of an
accident.

The pump is shown as being driven by a
vee belt, and a 1/16 h.p. motor will drive it
effectively. However, the consumption of a
4 h.p. unit is so low there is no reason
why you should not use one of these. Vee
belts are obtainable from most tool dealers,
or they can secure them on request. Failing
this source of supply, try Messrs. J. H. Fenner
& Co. Lid., of Marfleet, Hull, who are actual
makers and should have a suitable size in
stock.  With this type of drive you must
arrange the motor on slides to enable you to

pull it backwards and so tighten the belt. A

flat plate about din. with elongated slots to
correspond to the bolt holes, serves the same
purpose. Cut clearances for the bolt heads
and cement the plate to the floor.!

The action of the unit is now as follows.
Water enters the filter and falls through the
gauze into the lower sump. It drains from
there, as-the arrows in Fig. 1 indicate, to the
inlet side of the pump, whereupon the rotor
expels it through the discharge side to the
fountain head where it cascades once again to a
drain sump prior to piping away to the filter.

Fig. 6 shows the inlet and discharge pips
connections ; these can be brazed if the
facilities are available, but threaded joints are
suitable for this type-of connection.

I have specified a very simple fixing for
the nozzle, and during the winter when the
pump is inoperative a screw cap will prevent
insects and dirt from entering and filling the
pipe. This is shown in Fig. 7.
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With an eye to p0551b1e pipe blockage, it is
advisable to assemble all the pipes with a view
to easy dismantling should this become
necessary. You can hide them easily under
pieces of rock or even bury them in the
ground, so long as they are accessible to allow
you to unscrew the joints for cleaning
purposes. Try to avoid sharp corners in
the pipe if possible because you can often
tap the sides of a piece of tube and free any
foreign matter if the bends are shallow.

Despite the fact that a sump into which
the water must drain is essential, it does not
mean you must let it fall some feet below
ground level. Remember every foot the
water falls it must be pumped up again, and

MHexegon cap

-threaded to suit

pipe.

Use to prevent

entry of dirt

when fountein is
not in use

Make up @
simple bracket
end cement into
fountain to hok?
pipe  stegdy.
Drill clearing
hote for [etter.

3@ bore 16 swg
tubde.

Fig. 7.—The nozzle and cap.

these sumps are often arranged a foot or so
above ground level if the fountain arrange-
ment allows this.

I cannot advise readers too strongly on the
question of first drawing a proper plan of
the fountain, say to a scale of 2in. or 3in. to
the foot according to the construction.

If this pump runs at a high speed there is no
need to submerge it—hence the reason why I
have adopted a belt drive and installed it in a
separate compartment to the filtered water. It
will throw a jet approximately sft. to 6ft. high
with the rotor running about 1,000 r.p.m.

Fishkeeping and Your Holidays

ISH keepers should find that they can
quite safely leave their fish for a week
without making any special arrangements for
them. It is advisable, of course, to check all
the electrical appliances, to be as sure as
possible, that the thermostat is working

Fig. 1.—Microscopic life in water.

correctly, and that the fish are in good health
when you leave them. Do not ask a friend to
‘feed them while you are away—unless he is
also an aquarist—for your helper will
almost certainly succumb to a desire that
‘your fish shall be twice their present size by
the time you return. The results will almost
certainly be disastrous.

By 1. W. BRASSINGTON

If you are going away for a longer period,
there are one or two things you may do to
help bridge the gap in regular attention. The
problem is twofold. First comes the question
of food and secondly that of ensuring that
the plants get enough light to keep them
growing.

Problem of Food

It is absolutely fatal to put extra food in the
tank on the morning of your departure. The
only type of food which may be given in cxtra
-quantities, is Daphnia (water-fleas), which
will stay alive for two or three days in the
tank, until most of it is eaten; but for the
two or three days benefit to be gained in this
way, it is not worth the risk involved. It is
far safer—and therefore better for the fish
in the long run—to feed live food such as
Daphnia, Micro-worm, chopped earthworm,
etc., for a couple of weeks before your holiday,
in order to build up the general fitness and
stamina of the fish and they will then come to
no harm for, possibly, three weeks. In an
established tank you will notice fish browsing
for hours at the glass sides and amongst the
plants. They are sucking at the Algz which
collects there—and obtaining quite a lot of
nourishment in the process. Apart from this,
there are often microscopic free-swimming
forms of Algz (zoospores) present, so that
an established tank is not so devoid of nutri-
ment as one would at first suppose.

‘This is an important reason for not changing
the water in an aquarium, the constant aim

being to encourage a tank to ‘ mature,” i.e.,
to contain these microscopic plants and
animals, samples of which are shown. in
Fig. 1.

Problem of Light

During the summer I estimate that the
heater is only working for an average of about
three or four hours daily, and as this approxi-
mates fairly closely to the length of time for
which artificial light is required, it is possible
to work both heater and lights together. The
thermostat, of course, is an automatic switch
and, if the lighting circuit is made to pass
through the thermostat, the lights will
operate at the same time as the heater so that,
while you are away from home, the plants and
fish will get a certain amount of light each
24 hours. Fig. 2 shows how this change-over
may be done. You will notice that when the
switch is at A, the lights will be controlled in
the normal way, but when the switch is at
B, they will be controlled automatically by
the thermostat. .

o)

Lemp

Thermostat

T *
Mains
Fig. 2.—Using a thermesiat.
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The Wind Turns the Sails and the Movable
Figure Turns the Grindstone

The four sides can be glued
to the bottom piece of wood,
but before the top can be
fixed in place it must have
three mortises cut in with the
fretsaw as shown in Fig. 1.
The plotting out is simplified
if the actual position of the
mill house is first drawn in
outline on the piece of wood
forming the top of the base,
and the mortises then set out
from this.

The Baseboard Holes
The single mortise is
placed centrally with the
house and rin. distant from
it, the two other mortises
1}in. distant from the end of
this one and #in. in width

HE mill house is built up upon a box-

I shaped base, consisting of a top and
bottom and four sides. The top and
bottom measure 7in. long by 5in. wide. The
sides are rin. deep, the two long ones being
63in. long and the shorter ones 4in. long.

Fig. =
(ltfft).-'i

away from it, as shown in Spindle and

Fig. 1. The large mortise - p ulley_l de-
is 1in. long and the 2
smaller ones 34in. long.
When the cutting has been
completed and the top
M\ _
; : Fig. 7.—
-‘_ s Fig 5 i Full-size
e : patterns o,
3 (Above). the ﬁgur{
—How the parts.
centre block
is  shaped
and the sail
fitred
Fig. 6
(Left).—

The shape 4in. long, one piece 3lin. wide, and the other
and size of Piece 3in. wide, glued together with angle

Fig. 1.— one sail.  blocks inside, as in-Fig. 2. Do not fix the
House  and 1 roof to the house, as access to the interior
baseboard glued on, the house can be constructed. For will be necessary from time to time to adjust

the back:.and front of this two pieces are the bands which pass over the grooved wheels
required, 8in. long by 4in. wide, cut to the in the house. The angle blocks referred to
shape shown in Fig. 1, the roof slope being above consist of waste pieces from the front
marked out to slope at 45 deg. The holes and back of house, and will be glued }in.
for the spindle connected to the sails are from the edges of the.roof pieces so as to
made 6in. from the bottom and that for the form a fixing for the roof.

COnstriction:

rod connected to the figure is 34in. up. The upright to support the spindle at the
back of the house is made next and Fig. 3
The House Portion shows the shape and dimensions. It is then

To get both pieces exactly alike, one piece glued in the mortise in the base. The upper
should be cut out and the holes bored and spindle is shown at A, Fig. 4, and consists of a
3 then used as a template. The two sides of the .piece of dowel rod, sin. long, two circular
Fig. 2.—Roof construction house. are quite plain rectangles, 6in. long Washers and one pulley wheel, the diameters
and Fig. 3 (Right) outside L/l*’ ,,/,J by 3in. wide, glued in between the back and of each being 2}!1. Cut holes in the centres
spindle support. - L3y the front. The roof consists of two pieces (Continued on page 309)
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rle send 4d. (stamps) to:-

(A), DUTCH & €O.

Monkhams Lanz, Woodtord Green, Essex

T
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w el 4y
Sz “Vf NEW INVENTION

replates metals and
gives a hard chromse
finish.

Complete only
DuKROME 13/6
Outfit

(Large Outm.s 25« 0d.)
Also ‘DuSILV Out-
od. deposlc
genuine silver plating.
end P.O. now, or for
details and plated sam-

You Can Become a

HANDICRAFTS
TEACHER

Experience not essential

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

We definitely guarantez
“NO PASS—NO FEE"™

Il you would like to know about our
unique method of preparing you for
one of these appointments write
to-day, and we will send you an
informative 144-page Handbook—FREE
and without obligation. Mark your
leeter °* Handierafts Teacher '’

591, College House,
29-31 Wright’s Lane, London, W.8_

BRITISH INSTITUTE
B OF ENGINEERING
TECHNOLOGY

NEWNES PRACHCAL MECHANICS

GCAMAGES

WONDERFUL SELECTION OF TOOLS AND MATERIALS

“SEWTRIC’ GRINDER POLISHER

For grinding, polishing, sharpening, milling, carving.
burring, engraving and cleaning on Metal, Wood,

Glass, = Plastics, Stone, etc. 1,6 h.p. 22025 volts
universal mains A.C.| For 5 speeds
from 2,500 t© 8,000 r. lete with

r.p.m. Com
4in, Gr]ndlngWheelandaéln CallcoBuﬁ
Or 9 Monthly Payments of 20/4

Flexible shaft 50/- extra. £8. I o

Write for Fre-
Leaflet.

Carr. & Pkg. §- in Eng. and Wales.  Scotland 7/6.
. (]
@ FAMOUS SELECTA “All-in-One
Ideal for use with most types of popular electric érills, for
sawing, rip sawing. cross sawing, etc.
£ I 3 Or 9 M'(hly 37 {3 Carr. and phg. outside
i 50 miles. of Holborn in
- '0 Eaymints ot England and Wales 8/6.
Suitable Electrie Drills for use with the ** SELECTA ™
SELECTA, £13.3.0
Or 9 Monthly Payments of 28/3.
WOLF CUB, £5.17.6
Or 9 Monthly Paymen!s of 14/3.
BLACK & DECK

| ‘ Motor Accessories no;l())(bgguhgll;aaymemﬂ of 13/3.
i R wES,
| andliolListgfiee Or ¢ Monthly Payments of 19/-.

STRONG STEEL SHELVING UNITS .

For Greenhouse, Garage, -Office, Warehous2 Sho), et:.
Takes loads up to 150 I‘b per shelf. Perfect rigidity. ADJUSTABLF.
every 2}in. 6-shelf unit, 72 in. high x 33} in. x [2in. dce 87’

Green finish. COMPLETE. Carr. & Pkg. 19, Extra She|v~<
8/6 each. Carr. 2/3.

\taﬁ \\\ For Restoring Flat Surfaces. Filling in - Rotted out
= Cavities, Replacing Broken Mouldings. Withstands
tyedges. At this price you can ‘afford to
Post & Pkg. V4 outside our van area. (Tool Deparient.)

heat up to 200° C. and is capable of being drilled,
repair old buckets. = Sufficient for one layer
GAMAGES, HOLBORN, LONDON, E.C.l. HOLborn 8484 |

. tapped, filed, and sanded down to invisible
!
19/
/,» approx. 36 x 12in,

'VAITOCK L1D

1-4 WARWICK ST., LONDON, W.}

ceavemITIBIeteIITONEIY
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DO-IT-YOURSELF

WITH EASE!

Two wonderful ways
to turn work into fun

The VALTOCK
BLOWLAMP is Sin.
high, weighs only 7
ounces, and is stur-
dily made from solid
brass  tube. No
working parts to
go wrong, ideal for
tinning and sweating,
ilver soldering,
paint seripping, glass
bendingand drawing,
ete, Uses only
Methylated Spirits.

14/7

ss0.

The VALTOCK SCREW-
DRIVER, when pushed into

the slot, = automatically
grips the screw. Length
adjustable by inserting

pencit in hollow handle.
A must for every home

tool-kic. Non-magnetic,
Both these Valtock products

are available at Haifords,
Gamages, Selfridges and
leading Hardware Stores,
or direct fromr

REGENCY HOUSE,

THROUGH PERSONAL POSTAL TUITION
A FREE book vital to your career!

Read how the famous Bennett College can help you to success! Send now for
this recently published FREE book, “ Train your mind to SUCCESS,” which

tells you about The Bennett College proven success im postal tuition . .
it can help you to success in your career.

WHAT CAREER DO YOU WANT?

Commercia! Art
Diesel Engines
Draughtsmanship

Electric Wmng

Agriculture Forestry A
Architecture Locomative g:erav? oirggié“"'“;'
Aircrait Maintenance Enginesring Surve;ing xams.
Building Machine Design B
Carpentry Mechanical Enginsering ;i:gs?s'i'";:"““a"‘""
‘Chemistry Motor Enginearing Textileso

Plumbmg

Power Station En:.
Quantity Surveyiny
Efectrical Engineering Radio Enginezriny
Road Making

GENERAL CERT. OF EDUCATION R.5.A. EXAMS.

ENNETT COLLEGE
can train your mind o SUCCESS

, and how

Sanitary Science

B an on s mm S B > En e BB SR e
TO THE BENNETT COLLEGE (DEPT. C.76.N), SHEFFIELD

Please send me, withour obligation, a free capy of * Train your

» ” » = B
Accouniancy Exams.  Languages i mind to SUCCESS > and the College Prospectus on :
Auctioneer’s Exams Mathematics
Auditing Wodern Business BSUBIRCT oo OIS, .0 oo
Book-keeping _ Methods
Commercial Arith. Folice Subjects .
Cosfing galesmanship NAME .iiciieviainnasss (1804000000000000 SioTe 0 010150 o I R e e e 0000 00000 BoC
English Secretarial Exams. '
General Education £horthand
Geography Short Story Writing EDRESSHE . SN Ll L S 0600040003
Journalism and many others

AGE (If under 21).......... evvernennooiPlease write in Block Letters

! m\\wn\\\\\«\\\\\\\\ W

x\\v&m\\\\*\\\\

THIS CCGPON
COULD BE YOUR

PERSONAL PASSPORT
TO SUCCESS.

Send reNow/
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FREE GUIDE TO THE

“PRACTICAL” 0-6-0 TANK LOCOMOTIVE

Can be built in the average machine shop

1l

l4//

L0 g WAV, -

i, 3
3%

’ 3,7
i ¥_4_5/4,

| “ L.__14.va:;, :

CUT OUT THIS
COUPON

* ldeal Gauge 7{in.

obligation to every interested engineer,

* Higher power plus compact-size engine.
* Quick acceleration plus positive control.

LONDON SHOWROOMS : 112 High Holborn, W.C.2

* High load capacity (2 tons or 20 passengers).

The firse high-powered, compact-sized engine for the 71in. gauge track, the “* Practical *’ can haul twenty passengers (or a Jload o two tons)
at six miles per hour, Ideal for 2 short run job—with ready control, quick acceleration and the ability to negotiate sharp bends with com™
fort and safety—the ** Practical *' is unquestionably the most advanced and efficient locomotive yet designed for the 7lin, gauge.
it has aroused great interest ; and, to meet the demand for information, Bassctt-Lowke have prepared a special pamphlet, available without

Naturally,

If you would like a copy, please fill ‘n the coupon and post it to :

BASSETT-LOWKE LTD

Head Office and Works : NORTHAMPTON

MANCHESTER SHOWROOMS : 28, Gorporation St., 4

ARNOLITE LIMITED

WLST PARADE - - HULL
Telephone : 35887

MODERNISE YOUR BATH with
ARNOBOARD...

. Arnoboard
is prefinished
plastic - faced
hardboard
whichworks
just like or-
dinary hardboard.
Arnoboard is water
repellent, and won’t hoild
dust. In marbled, wood grained,
tiled and other finishes.
SEND 1/6d. for the ARNOBOARD BOOK,
leatlet and free sample NOW—IT WILL
SHOW YOU HOW TO MODERNISE
YOUR HOME THE NEW, EASY WAY—
IT WILL SAVE YOU POUNDS.

THE ULTRA LENS AIDS PRODUCTION

This unequalled
electric magnifier

modern design
and has proved

and sustained
usefulness  to
countless indus-

trial  firms en- slways perfect.
gaged on minute s x Tyh e ULTRA
examination of sur- i /g LENS achisves
faces of every con- six oi.d
ceivable object. qlr magni-
1, = fication
The ULTRA LENS is used ox- * 3 e
tensively in collieries, foundries, brill-
electricity works, tool shops, ianthy-
forges, motor works, and practically every {it fleld
branch of the engineering trade, Librarians F.  which

use it for reading Micro-Films.

Write today for full particulars and price fist to

Whather youare manufacturing,buyingorselling,
there are occasions when you have to submit
some aobjects 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 s

of the most

extremae

shadowle

Tel. : TRAfalgar 2055

17¢, Oxenden Street,
London, S.W.I.

THE ULTRA LENS COMPANY

91,000 PIANISTS

have learned to play the piano beautifully
with thi OSTAL

e aid of my POST.

lessofis. Everything is so
clearly explained that,

ficlent pianist in 9-12 months.

note, you will, with only
half an hour's practice
each day, become a pro-

Ordinary’ music : no {reakish
methods. My class is seldom less
than 2,000 pupils. I have taught
over 91575 and I CAN TEACH
YOU. Free Book and advice. Say
if Beginner, Mod. or Adv.
Mr. B. BECKER,
58, The HAall,
Centorion Road,
Brighton, Sussex.

MAKE MONEY — making casts

with VINAMOLD

A grand spare-time occupation

WITHOUT any previous experience - you can mass-

RADIUM SCINTILLOSCOPE
ey A fascinating pocket Scien-
> tific Imstrument which re-
veals the actual splitting of
Atoms. Countless invisible
Alpha particles, powerfully
expelled by disrupting Ra-
dium atoms, produce an
unbroken display of brightiy
flashing points of light on
striking a Juminous film,
which is viewed through a
Magnifler. Guaranteedharm-
less, the sparkling scintilla-
tions seen through the lens will remain
active for a century. Complete instrument
as illustrated, but 2in. long x jin. diameter,

dlestick

produce any object, from a ch

AUTOMATIC (TIME) SWITCHES

New and reconditioned 15 ‘day clock-
work and electric switehes

from 35/-
Send S.A.E. for illustrated details to ‘—
DONOHOE (TIMERS)

GEORGE STREET, NORTH SHIELDS,
NORTHUMBERLAND

minimum outlay.

statuette or model ship, in plaster resin, concrete, efc.

- with “ VINAMOLD " the flexible mouid 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,

Write for full details and -instructions. Also avail-
able : lustraled booklet describing *° VINAMOLD,”
methods of heating and melting, preparation of models

and moulds, etc. Price 1/6 post free, from :—

VINATEX LID. (Dept. P.M.3), CARSHALTON, SURREY

inclusive interesting explanatory leaflet.

Price 15/8, registered post free.
ATOMLIGHTS,

36, Montpelier Cres., Brighton, Sussex

THAT LIVES & NEVER DIES
b= The grentest advance in modern times. An
& entirely new CRYSTAL GLEAR adhesive that
W STICKS ALMOST ANYTHING TO ANYTHING,
&= and never becomes brittle.
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Jin. diameter for the rod, and form the
pulley wheel by filing a groove all round with
the edge of a half-round file, holding the
wheel steady in the vice.
Fitting the Driving Spindle
Pass the spindle through the holes in the
back and front of the house, threading on
the two washers and the pulley, as shown.
Allow the end of the rod to project 1l}in.
beyond the face of the house ready for fixing
on the sails. Space out the washers so that they
fit looszly just inside the walls of the house
' and then run'in some glue to fix them to the
spindle. The pulley should be glued centrally
betwcen the washers. For the lower spindle
a piece of rod sin. long will be required, with
two washers and a pulley similarly made to
the above and glued on as at B, Fig. 4.
Both spindles should work freely in the holes
made for them. A .handle of stout wire is
bent up to the measurements shown and
fixed into the end of the spindle. The grind-
stone is mecrely another wooden disc.

The method of making the sails is given in
Figs. 5 and 6. The centre part or hub of the
sails consists of two pieces of wood, 3in. long,
3in. wide and }in. thick, shaped as shown in
the diagram, Fig. 5. The length of each piece

NEWNES PRACTICAL MECHANICS

is divided into "three, the
centre division having a
hole for the spindle bored
through, and the two side
divisions cut down at an
angle, as shown in Fig. 5;
the sloping surfaces can be
made by paring away with
a knife or a chisel. The
sails are prepared f{rom
wood $in. thick and shaped
as Fig. 6. Each pair of sails
may be made up indepen-
dently and afterwards glued
to the projecting spindle
of the mill.

The figure is composed
of five separate pieces, each
piece being shown full size
in Fig. 7, so they can be
stuck down to jin. thick
plywood and cut out with
a fretsaw. The paper pat-
tern can be left on the wood
and afterwards coloured.

The method of linking
up the limbs will be easily understood from
Fig. 8, and by the holes in each of the five

ke SO0y

Arm j &Aﬂn
w/

Leg 4

Tenon
8.—How

figure 1
jointed.

i: 71VA
Fig.
the
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parts. The legs, of course, are fixed to the
base by means of the tenons, which are
glued firmly into the slots or mortises.

The body and the arms are attached to the
legs by wire cut into short lengths, turned
up one end for about 1/16in. and then passed
through the holes loosely and finally turned
down on the other side of the completed
figure. The sectional diagram (Fig. 8) shows
exactly how the limbs will appcar when wired
up, and how space between each must be
allowed for free working of the modcl.

The holes in the hands of the figure are
threaded on to the wire handle of the spindle,
clearance being allowed for free movement
of all the parts. The model may be finally
painted and doors and windows added to
individual taste.

The sails and the ccntre hubs may be
stained or painted brown, and the base of
the mill finished green. The thin cord band
connecting the two pulleys inside is tied
just tightly enough to grip the wheels;
alternatively, a rubber band might be used.
After adjusting the band and sceing that
all is correct inside the mill, the roof is
put on and the model then stood in the
wind.

HE. silhouette pictures of our great-

I grandparents are now highly prized,
even more than photographs. The art

} of making them is a very old and difficult

Opeque screen
or curtain

Making Accurate Profiles of Your Friends

How They are Made

The subject sits in a chair so that his
shadow may be thrown upon a ground-glass
or paper screen. He sits as close to the screen
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Fig. 1.—How shad- /

owettes are rnade, {

shown d;agram— Distance as required
matically. for correct focus

one, the side-view portrait being snipped out
from black paper with a pair of scissors.
Unless you are particularly gifted with your
fingers, you are notlikely to be able to produce
good results by this method, but the
“ shadowette” system will enable you to
make perfect sithouettes. An example is
shown in Fig. 2. The principle is a very
simple one, and most hobbyists will find
all the requirements lying about their
. workshop.

! I Ground-glass
fi i or paper
screen
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as possible, in order to obtain a sharp edge
to the shadow. He will not have to sit still
very long, because a ‘ shadowette > outline
can be made in 10 seconds, and a very small
movement on his part will not matter. It will
be found that a sharp shadow will be thrown
by a strong light when the light is at a great
distance ; but as this is not usually practicable,
a ““ magic lantern ” or spotlight may be used.

A good source of illumination is a 100-watt
electric lamp, with a small filament, at 2
distance of 1oft. from the sitter.” A con-
denser lens will concentrate the light. Or on
the other hand an electric cycle or motor-car
lamp with a parabolic reflector will project
asuitable beam. Theset-up is shown in Fig. 1.

The Recording Apparatus

A camera lens of from 4in. to 7in. focal
length will be required, a plane mirror about
4in. square, a piece of glass about 6in. square,
and, after several experiments have been made
with these objects, a box of the right size.
Exact dimensions for this box cannot be
given because a great deal depends upon the

Fig. 2.—A finished shadowette.
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focal length of the lens. This may easily be
found by focusing some bright object such
as 3 window ‘in the room, upon a sheet of
paper. The distance from the centre of the
lens to the paper is the ‘approximate focal
length.

The lens is mounted on the front of the
box, as shown in Fig. 3. Most lenses have a
mount which may be screwed in position
over an aperture in the box ; but failing this
the lens may be clipped in position by a couple
of brass or steel strips. The mirror is arranged
in the box at an angle of 45 deg. to the lens
and the dimensions of the box musst be such
that the distance from the centre of the mirror
to the mid-point of the lens is approximately
cqual to the focal length of the lens. The
glass plate is let into the top of the box or,
if preferred, the whole top of the box may be
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of.glass. It is essential that the glass be larger
than the tracing paper, so that a good working
surface is obtained when making the drawing.

The “ camera,” when fitted up, is moved
about behind the screen, with a sheet of

Fig. 3.—The * camera.”
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tracing paper held on the glass plate, until
the shadow image on the screen is in focus ;
this is the correct position for working. The
room should, of course, be partially or, better,
entirely darkened. It is an advantage also
to arrange a curtain around the screen so that
no direct rays fall on the operator, and the
“camera ” is hidden.

The Finished Silhouette
When the subject is sitting in the required

L

position before the screen the operator quickly *

but carefully traces the outline of his features
on the tracing paper with a sharp pencil. With
practice a few seconds will suffice. The
pencil outline is then inked over and filled in
with a brush and indian ink. The silhouette
picture may be mounted on card or in a white
paper folder.

HE JUNIOR CHEMIST,

No. 4. —Experiments With Phosphorus

O the experimenter there is something
curiously attractive about phosphorus.
A substance that takes firc spontaneously
and gives an unearthly glow in the dark
merits interest, and many a pleasant hour can
be passed in the “ lab.” experimenting with it.
Phosphorus is manufactured commercially
by heating, strongly, calcium phosphate,
sand and coke in an electric furnace. The
gaseous products are led offand the phosphorus
is caught under water.

How the gelivery
tube is bent

How the cork is bored
Fig. 1.—The cork and glass tube.

Before continuing it is as well at this point,
perhaps, to comment on the dangerous
properties of phosphorus and to emphasise
the necessity for careful handling. These
dangerous properties are: its spontaneous
inflammability in air (it is on this account
stored under water), and its exceedingly
poisonous nature. Prolonged exposure to the
fumes of phosphorus was formerly a cause of a
disease of the jaw called necrosis amongst
matchmakers. If the phosphorus is stored
under water away from foodstuffs, however,
there -will be little cause for uneasiness.

Obtain from the chemist a few small pieces
of phosphorus. These will be supplied
immersed in water in a bottle. Always take
care that the bottle is well filled with water
and that each piece of phosphorus is
completely immersed in_it.

The Skull and Cross Bones

‘Praw faintly on a piece of rough drawing
paper a skull and cross bones. With a pair
of tweezers remove a small piece of phosphorus
from the bottle and, using it as a pencil, go
over the outline on the paper. When this is
accomplished quickly drop the phosphorus
back into the bottle and hang the paper
from the ceiling. Now turn out the lights
and’ behold the ghastly spectacle !

Ghostly Hands

Dissolve a piece of phosphorus about the
size of a pea in a little warm olive oil. Smear
your hands with the oil and go outside on a
dark night and scare your friends ! A word
of warning—wash the stuff completely off vour
hands with warm water and soap afterwards.
The luminosity is due to slow combustion of
the phosphorus.

A Smoke Screen

This experiment is to be performed out
of doors. Place a piece of phosphorus in an
evaporating basin and set fire to it with a
match. As the substance burns dense white
fumes of phosphorus pentoxide are given off.
If there is little wind the fumes will hang
around like a white fog. The particles that
make up this fog are worth a little examination,
Perform the experiment again with a piece of
glass completely covering the evaporating
basin. The fumes condense on the sides of
the basin and also on the glass plate. When the
reaction is complete and the basin is cool
scrape the white powder adhering to the
latter and to the glass on to
a filter paper. Run jin. of
water into a test tube and pour
the powder into it. Notice
how vigorously the powder
and water unite and the heat
generated in the reaction.
The test tube now contains a
solution of metaphosphoric
acid. To prove the presence
of acid add a few drops of blue
litmus solution. A red colour-
ation immediately appears.
This property of phosphorus
pentoxide renders it of great
value to the chemist as a
dehydrating agent, that is, a
substance which will absorb
water. Water
The Rings of Fire

This experiment entails a
fair amount of preparation in the way of fitting
up apparatus but is well worth while.

The apparatus required consists of a glass
flask, a wire gauze, a tripod, a length of glass
tubing, a sound cork which accurately fits
the neck of the flask and a bowl of water.
With the cork borer, bore two holes in the
cork of such size that the glass tube is a good
tight fit (see Fig. 1). Fit a 3in. length of
tube through one hole. . The other hole

accommodates a piece of tubing bent as in
Fig. 1.

Now arrange the apparatus as shown in
Fig. 2. The flask and gauze stand on the
tripod over the bunsen burner. The long bent
tube from the flask dips underneath the water
in the bowl. Place in the flask (using the,

tweezers) a piece of phosphorus the size of.

a pea and add about 4o0z. of solution of '

caustic potash. Connect a rubber tube to the
short length of glass tube projecting from the
cork and attach the other end to the gas
jet. Turn on the gas for a minute, letting it
run through the apparatus and bubble up
in the bowl. Turn off the gas and put a paper
clip over the rubber tube. This secals the
entrance to the flask and the gas jet may now
be disconnected. For reasons to be explained
later we have now filled the flask and tube
with coal gas.

Apply gentle heat to the flask with the
bunsen flame turned low. At first, bubbles of
coal gas will be discharged from the end of
the delivery tube, but later, when the contents
of the flask are warm, bubbles of phosphine
gas are liberated. Immediately these bubbles
reach the surface of the water in the bowl they
take fire, leaving well-formed rings of white
smoke. Since the gas is spontaneously
inflammable, it is now evident why we filled
the apparatus with coal gas. If this precaution
had not been taken, premature ignition would
have occurred in the flask, resulting possibly
in an explosion. Perform the experiment

near an open window and adjust the source of
heat

so that the bubbles are delivered

Peper clip to close tube

R\ Rubber tube for
Dsomittence of

[ cos/ gas before

Lcommencing

W experiment

Flask containing .
phosphorus and
caustic potash
solution

Low Flameon /'
bunsen burner

Fig. 2.—~How the apparatus is set up.

at the rate of about three a minute.

The amateur who desires to take a short
cut may perform the experiment using an
acetylene generator containing instead of
carbide, calcium phosphide. The same
precautions must be taken, i.e., the generator
must be first filled with illuminating gas.

Rour away carefully the residues from the

phosphorus experiments down an outdoor”

drain.
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HOBBIES
7INOY & GAME MANUFACTURE.
- The world’s first journal

specifically devoted to the manufac-
ture of toys, games, sports equip-
ment and amusement novelties.
Annual subscription £1/10/-. Speci-
men copy 2/6. Techniview ub-
Heations Ltd., 125, Oxford Street,
London, W.1.
bEREN ASTRONOMICAL MIRRORS,
from 4in.—58/8 according to
quality. * Make Your Own ' Outfits.
al optica] elements finished ready for
use, 4in. from 172/6, 1lin. and iin.
eyepieces give x42, x84, Only wood,
etc., to buy, blueprints and full direc-
tions supplied; s.a.e. for details.
Seren  Astronomicai  Mirrors, 12,
Jeymer Drive, Greenford. Middx.
AKING YOUR OWN? Tele-
scopes, Enlargers, Pro{eCtors
or, in fact, anything using lenses.
Then get our booklets “ How to Use
Ex-Gov Lenses & Prisms,” price 2/6
ea. mprehensive lists of optical,
radio an scientific equipmen free
for s.a.e. H. . English, Rayleigh
Rd., Hutton, Brentwood. Essex.
LLUSTRATED CATALOGUE NO, 13,
containing over 450 items of
Government Surplus and  Model
Radto _Control Equipment, 2/-, post
free. Refunded on purchase of zoods;
2/6 overseas seamail, Arthur Sallis
Radio Control Ltd., 93, North Road,
Brighton. (Phone: 25806.)

FOR SALE

COMPRESSORS for sale, 2} CFM,
180lbs. sq. in., on metal base,
with dnvmg wheel and receiver,
price £3; 1 h.p. Heavy Duty Motors,
rice £3; carriage forward. Wheel-
house, 13, Bell Road Hounslow.
(Phone: Hounslow £749.)

OUSE SERVICE METERS, credit,

and prepayment ; avaiiable
from stock. Unlvexsal Electrlcn\ 221,

City Road. London,
Nuts Bolts,

100,000,000 Ve w s

Washers, Rivets, etc m stock.
Engineers’ Haberdashery. Send s.a.e,
for latest list. Whiston (Dept.
MS) New Mills, Stockport.
ERSPEX " for all purposes.
-clear or coloured dials, discs.
engraving. Denny, 15. Netherwood
Road, W, 14. GSHE 1426 5152.)
LASS FIBRE car bodies. sidecars,
boats, models, trial unit. 13/9.
3ass Cloth for wooden boat repairs,
trial lot 26/3, or quotation for any
surface area. Polyester Resin
Embedments, biological, botanical
and metallurgical mounts. beautiful
water white castings, impregnate
-porous metal castings, trial unit
11/3. Epoxy Resin, the best resin
for metal car body. mudguards,
wheel-arch and frame repairs, trial
unit 12/6. Burst pipes and tanks
with glass cloth and tape 12/-. Trial
Units for all purposes, each contain-
ing free mixing and dispensing
equipment and information sheets.
Epoxy Paint, waterproof, heat resis-
tant porcelam finish for baths.
kitchen walls, hardboard, etc., 14/-
pint, with Catalyst, white, black or
clear. Information Sheets on glass
fibre technique, list with price list,
stamp, please. * Business Man’'s
Gulde to the Glass Fibre Technique,”
15/-, post free, 81 pages. Glass Fibre
Experts with ‘units for -all purposes

are Silver Dee Plastics, Desk A4/3.
‘Hartington, Staveley. Chesterfield,
Derbys rire. Part post 1/- on units,
please.’

HEAP GOVERNMENT WIRE t ! !
Ideal for training fruit trees,
heans, roses, arches, green-
tomatoes, raspberries, tying,
“ete. strong, flexible, steel-stranded
and' waterproof covered ; several
thicknesses. Postcard to-day for free
samples. Greens Government Stores.
511, Albert St.. Lytham,
QUALUNG BOTTLES, farge. hxgh
pressure, long range, 23in.
83in. dia.. 55/-; Air Bottles,
X 8in., 450 p.s. 35/-; s.a.e.
Unwin, 7, Bousley Rise. Ottershaw.

peas,
houses

GRAINING BY TRANSFER, oak,
walnut, etc. Samples * 1/-;
complete range 3/-; roll 17/4.

P.M., Bishop, 20, Clarendon Road,

Jersey. C.I.
RKND NEW Brooks 1 h.p. Motors
(ball-bearing), 230 v. A.C., 50 c..

2,800 r.p.m. Ideal for drlvmg wood-
working machines, grinders, etc.
Latest spht

tg})e Iully guaranteed

phase, £8/17/6 ; Capacitor, £10/5/-,
carringe paid mainland, Approv'll
against cash. P. Blood & Co., Arch

Street, Rugeley, Stafls.

UBBER MOULDS for Plastic Or-
naments from 1/- each. New
fllustrated catalogue 9d. Moulding
compound for mould making 8/6 per
1b. Metal toy casting moulds from
3/- each; s.a.e. for list. F. W.
Nuthall, 69 St. Mark’s Road, Han-
well, London, W.7.
LIDE RULES, all makes.
logue from Phillips & Co. 173,
Hanworth Road, Hounslow, Middlesex.’
SLITTING SAWS. H.S.S. 2in,,
2 3in., 3 for'10/-; Carving Tools
set 12, 39/-, p. and p. 2/-.; Motorise
Saw Bench, 6in. rise and fall, saw
complete, £12/10/-; Carborundum
Tool Stones to iin. square, 6 5/-

p. and p., 9d. All tools on easy pay-
ment terms. Lists 6d. Mibro Equip-
ments Ltd, 79-81, Derby Road,
Nottingham.
NGINEERS' NEEDLE FILES, 11/6
dozen assorted. A. Mottram &
Co., 1027 Richardson Street, High
Wycombe.
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coples from 1949, plus 2 bound
volumes, 1953-54, offers? 46, Kings-
fleet Rd.. Felixstowe.

ELECTRICAL

LL TYPES OF ELECTRICAL
GOODS at extremely competi-

tive prices, 5 amp. Twin Cable,
48/- 100 yards; Lampholders /-
doz.; 5ft, Battens. 51/6;, quality and
immediate despatch guaranteed.
Request list. Jaylow Supphes. 93,
Fairholt Road, London, N.16. (Tele-
phone: Stamford Hill 4384.)

ATEST TYPE Electric Convector

Heater for a few shillings. Black

heat element and full plans, 4/3.
British Mech. Patents, Ringwood,
Hants.

ODEL ELECTRIC MOTORS.

- Amazingly powerful and econo-
mical, ** Minimo ’ /6, ' Maximo "
13/6. post paid. 3 to 6v and 3 to v,
speed 4/5,000 r.p.m., size 1iin. X
13in.; weight 1joz. Drives: Boat
Prope]lers. lin. -and 1iin. ; Aero-
plane, 5in. and 8in. Model Elec-
tric: Motors (Dept. B), * High-
land,”’ Alkrington, Middleton,
Manchester.

WATCHMAKERS

ATCHMAKERS : Use  genuine
replacement parts, Catalogues
of Tools, Parts, etc.,, free. T. G.
Loader, Dept. B., Milestone Rd.,
Carterton, Oxford.
WATCH MAINSPRINGS, 7/6 doz.,
£1/10/- 6 doz.; Pivot Broaches.
3/- doz. ‘These are just two of the
many bargains we are offering. All
Smiths, Timex* and Newmark
raterials and a comprehensive stock
of all watch and clockmakers tools
and materials. Trade repairs speedily
executed. Send s.a.e. for our monthly
list. Try the firm with 25 years’
experience. Blakiston & Co.,
Brougham St., Skipton, Yorks.
ADIES’ Gold 15 Jewel Wristlet
Lever Watch. 30/-; another, 35/-;
another, £2; cost_treble, Two Gent's
Gold Wristlet Lever, £4 the 2.
Below :— %
ILVER £5 Waltham Pocket Watch,
& 2@/-; two hand made bl_% Silver
English Levers, my price 37/6 the
2. To dealers. 10 15 jewel wrist-
let Lever Movements, £3 the 10; un-
procurable, Postage. Merkel's,
Jewellers, “Newcastle.
|T OLD FIRM.—Three antique
Verge Movements, take 20/. the
3 high class Centre Second
Engllsh Lever Movements from £20
cases, 27/6 the 3, Keyless Waltham
Movemems 12/6 ; another 15/-;
Big beautiful move-
ments, ‘Merkel, Grey
Street Newcastle-on-Tyne. (Post-
age.)
‘VATCH REPAIR SERVICE, un-
rivalled for reliability and
coupled with reasonable
art jobs welcomed.
lied. Hereford Watch
e Street, Hereford.

speed,

charges.
Matenal su
Co.. 13. Castl

HANDICRAFTS

WISS MUSICAL BOX MOVE-
MENTS, only 14/9. post free.
Wonderful selection of tunes. S.AE.
for tunes list. Swisscross, Dept.
V.116, Winifred Rd., Coulsdon,
Surrey.

Cata- ~

' —No Fee

WOODWORKING

OODWORKING MACHINES, all
cast-iron constructed, Complete
Saw Benches, 7in., £4/15/-; 8in.
£5/10/- ; 10in,, complete motorised.
£30. Planers;.sln £12; Bowl Turn-
ing Heads, £4; with 8in, Saw Tables,.

£7/10/-, Lathes £1/10/-; Combina-

tion = Lathes, £10/10/-. Motors,

Pulleys, Belts, etc. 12 months’

written and money refund guarantee.

4d. stamp for illustrated booklet.

James Inns (Engineers), Marshall
Nottingham.

(i
ARE YOU LOOKING FOR A
RELIABLE FIRM for Timber,
Plywood, Wallboards, Veneered Ply-
wood ? Call at our warehouse or
send s.a.e. for price lists. N. Gerver,
2/10, Mare Street, London, E.8 (near
Cambridge Heath (E.R.) station).
(AMHerst 5887.} .
OOD LATHES, Motors, Jig Saws,
Planers, Circular Saw Blades,
Saw Spindles and Benches: Turning
Tools. etc. New illustrated literature,
price list, extended credit terms now
available, price 6d. (stamps, please).
D. Arundel & Co., Mills Drive. Farn-
don Road. Newark, Notts.
AW SHARPENING SERVICE,
\ Circular, Bandsaws, Planing
Knives. Mottram & Co.. 102,
Richardson Street, High Wycombe.
AWBENCHES, 6in. to 30in. from
£6; motorised, £19; Petrol
Portable Benches, £39 ; Multi-
Purpose Sawbenches, Planing
Machines. Saw Spindle Assemblies
for any size saw from 37/6. Motors,
Engines. Blades, Bearings, Pulle s
Belts ; deferred terms. Send 1/6
handbook—cata.ogue Lis rree
Beverley Products, Sturton-le-Steeple,
51, Notts.

SITUATIONS VACANT

A M.I.Mech.E.,, A M.Brit.I.LR.E., City

and Guilds, etc., on '* No Pass
terms. Over 95% suc-
cesses. For details of Exams and
courses in all branches of Engineer-
ing, Building, etc., write for 144-page
Handbook — Free. B.I.LE.T. (Dept.
967B), 29, Wright's Lane, London,
W.8.

LABORATORY ASSISTANTS (male),

with an interest in the con-
struction of apparatus, required for
experimental work on the physical
properties of photographic materials.
Applicants should preferably be less
than 30 years of age and should
have G.CE. in scientific subjects or
higher qualifications.  Apply in
writing. giving details of experience,
educatxon. etc.. and quoting Refer-
ence TA. to the Secretary, Testing
Laboratories, Ilford Limited, Wood-
man Road, Brentwood.

PHOTOGRAPHY

ENLARGER and Camera Bellows
supplied ; also fitted. Beers, St.
Cuthbert’s Road, Derby.
HOTO-ENLARGER Castings and
Bellows, for 35mm., 24in. x 2{in.,
24in. x 3iin,, 35/- er set; s.a.e. for
detalls. V. J. tle, 84A, Chaplin
Road. Easton. Brlstol 5.
HOTOGRAPHY. — . A
Pdstal Course for beginners ;
guaranteed results by individual
tuition. write for free brochure.
Newley & Harding, Box 2, 35, Shaw's
Road, Southport.

complete

TUITION OR TECHNICAL
TRAINING

INCORPORATED Practical Radio
Engineers home study courses of
radio and TV engineering are recog-
nised by the trade as outstanding
and authoritative. Moderate fees to
a limited number of students only.
Syllabus of Instructional Text is
free. “The Practical Radio
Engineer ' journal, sample copy 2/-
6.000 Alignment Peaks for Superhets,
5/9. Membefship and Entry Condi-
tions Booklet, 1/-, all post free, from
the Secretary, LP.R.E., 20, Fairfield
Road, London, N.8.

HOME BOAT BUILDING

BUILD YOUR OWN BOAT this
winter { Plans. Kits, or com-
Craft, Canoes Dinghies,
Speedboats ; a.e, Wyvern Boats
M), Mrlborneport Sherborne, Dorset.

‘HOLIDAY
ACCOMMODATION
"TYOURING HOLIDAYS. “ Bed and

Breakfast in South & South-
West England ""—1957. Wonderful
new enlarged edition describing
recommended Inns, Hotels, Farms,

Guest Houses, etc. Features_include
Garages, Places of Historical Interest,
Suggested Routes. Maps and- lustra-
tions, 3/6 ('gostage 3d.). Herald
Handbooks‘ 3. Teevan Road, Croydon.

FIBRE GLASS

ONDAGLASS TRIAL PACK,
Car Body Repair Kit, i5/-. Full
instructions, S.AE. for price list
and gen sheet on car body repair
and construction. Compare _our
prices, Buy what you want from
the eople who manufacture with
fibreglass. Bondaglass, 404,
sons Mead, Croydon. d

9/6.

Par-

EDUCATIONAL
B/ ERCHANT NAVY Radio Officer
Cadet Training School. World
travel and adventure overseas.
Brook's Bar, Manchester.
EARN IT AS YOU DO. IT—we pro-
vide practical equipmnent com-

bined with instruction in Radio,
Television, _Electricity, Mechanies,
Chemlstry Photograghy. etc. Write
for full details to

M.I. Institutes.
Dept. PM47, London, W.4.

REE ! Brochure giving details .of
Home Study Training in Radio,
Teleyision, and all branches of Elec-
tronics, Courses -for the Hobb,
Enthusfast or for those aiming a
the A.M.Brit.I.R.E., City and Gullds.
R.T.EB., and other Professional
examinations. Train with the college
operated by Britain’s largest Elec-
tronics organisation. Moderate fees.

Write to E.M.I, Institutes, Dept.
PM28, London, W.4.
TOOLS
END FOR FREE LIST new Drills,
Taps, Dies. Reamers. King.
152, Halway Street, Sidcup, Kent.
‘MISCELLANEOUS
HE BENDELLE CHART solves

bend allowance problems and
slide rule type calculntlons‘ /6, post
ses

free. Whittaker Enterpr 233,
Pear Tree Avenue. Bitterne,
Southampton.

UILD YOUR OWN REFRIGERA-
TOR, all components available

at reasonable prices Frigidaire
flowing cold units, small units,
Kelvinator, etc., 4; i h.p. heavy
duty Motors, £3; Chrome Cabinet
ﬂttings new, £1,; money back guar-
antee ; s.a.e, for list and schematic
dla.gram Wheelhouse, 13. Bell Road,
Hounslow. (Phone: Hounslow 8749.)

UBBER MOULDS for Plaster
Ornaments, Walilplaques, etc.
Sample and list. 4/11; trade en-
quirfes invited. Castmoulds (Dept.
M) 43/45, Waller St., Hull.
RTUNES IN FORMULAS,” 90)-
page American book of rormulm
American technical hobby and other
books covering ever{l interest. Stamp
td

for lists. Herga (Dept. P2),
Hastings.
AQUALUNG and Compressor Equip-
ment, Ballraces and Mis-
cellaneous Items. Lists 2d. Pryce,
157, Malden Road, Cheam.
TEAM CARS, Boats and small
stationary Power Units are

described in ‘ Light Steam Power.”
Your copy and comprehensive illus-
trated lists of drawings and castmgs
for 3/6. ‘“ Light team Power,"”
Kirk Michael, Isle of Man, U.K.

MODEL BOATS
Plans : K_it} 8 E_ngines : Ete.
4d.in stamps for Lists.

LAWRENCE MODEL SHOP
106, LAWRENCE ROAD,
LIVERPOOL, I5.




ANNOUNCING THE
OUTBOARD CLUTCH-
BRAKE

This unit when fitted in place
of normal solid pulley on The
Electric Motor shaft saves the
continual starting and stopping
of the motor.  When the
clutch is operated 2 smooth
powerful brake is simul-
taneously applied to the
pulley which is integral
with the unit. Fits on any
motor shaft §” or §"dia. up
o} bp

Suitable

for

% MYFORD + BOXFORD

* SHAPERS * SOUTHBEND etc.

% SPECIAL Fully
MACHINES Guaranteed

Price £5.195.0d. carriage extra, or§9/-
Deposit and Five instalments of £1.
Details S.A.E.
WANSTEAD SUPPLY CO.
30, The Broadway, Woodford
Green, Essex.

{GENERAL CERT.
{ OF EDUCATION

THE KEY TO SUCCESS € SECURITY

Esscntial to success in any walk of life! What-
ever your age, vou can now prepare at_home for
the important new General Cert. of Education
Exam., on " NO PASS—NO FEE" termn.
You choose your own subjects—Educational,
Commercial or Technical. Recently announced
big extension of subjects gives everyone the chance
to get this valuable Ceriificate, »

; SEND FOR FREE {36 PAGE B8OOK

Full details of how vou caa olwsin the General Cert.
are given .in our 136-page Guide—Free and
without obligation. I’ersonal advice on request.
Write today, School of Carcers, Bept. 180
29-31, Wright's Lane, London, W.8.

"“"NO PASS—NO FEE"

PO PPV PO OO PN

v o

ER 31 NELSON ST.
ROG SOUTHPORT
5in. Rubber Sanders. iin. drl\re 5/=
Abrasive Discs. 5in. Ass’td. doz.. 3{6
Terminal Blocks, 12-way
Generators, D.C,6v., l"v 250v 12}8
Motorised Pumps . 68/~
Thread Guuges. 28 arms | . 49
Whitworth Serews. 13 Ass'td.... 5/
HLS. Drills. 12 Assorted. to48 ... 4/6

Fibre Washers. 3/6
Meter Rectifiers. A.C.toD.C 3/19
Seif Tap Screws. 100 Assorte: 3/
Copper Rivets. 12doz. Assorted... 1/4

Saw Bench Tops, with ball race
spindle, pulley, etc., 18in. x 10in, 52/6

Rectifiers. 6/12v, at 1 amp. o T8

Meters. 0-15 v. or 0-25 M/c. ... 10/6
Alr Jaeks. 5in. stroke .- 1718
Boost Gaages for Car Use e 619
Winker Units. 6or12volt . 68

Circular Saws, 6in., 11/8; 7in., 13 8 etc.
Races, Belts, Valvgg Pulleys, Pumps,

May we send our free list of hundreds of

interesting items ? Stamp please.

32-page Booklet on

STEAM
FOR
PROCESS

The Bulletin  Steam for Process ” explains
in clear words and pictures, most of the
things an engineer ought to know about
the use of steam for heating and process
purposes. Copies free on request.

SPIRAX-SARCO LTD.
(TECHNICAL DEPT,)
Cheltenham, Glos.

SWISS MUSICAL MOVEMENTS

One tune, 18 tecth 18/- ea. Also ex-
stock 1 & 2 tune 22 teeth ; 1 & 2 tune
28 teeth ; 1 & 2 tune 36 teeth ; 1 & 2
tune 41 teeth. Ballerina THORENS
and Miniature Jewel movements. Solid
Walnut box kits 21/- each. Jugs, Jewel
boxes, Toys and Chalet Kits. Com-
mand Performance movements by
REUGE ARE FULLY. GUARAN-
TEED and have Cast Iron bases.
Also full range of Timex Watches now
available.

Trade enquiries also invited.

Electric movements now in stock.

FREE Send for free 12 page brochure METWOOD ACCESSORIES
giving  full details  to Dept. 65CHURCHST., WOLVERTON, BUCKS

3§in. LATHES—IMMEDIATE DELIVERY

JAGROSE 3iin. LATHES. 16in. between
centres. Sliding, surfacing, and screw-
cutting. Compound slide-rest, set over tail
stock. Hollow mandrel. With set of screw-
cutting ' gears.

£32 10 0 each or 110/~ deposit and 8
months at. 77/ (carr. extra).

3iln. Heavy Duty, £85 0 0. 4lin. Dreud-
nought, motorised, with stand; £158 0 0
ALL LATHES A"I}%‘ELE ON. I:.ASY

JAMES GROSE LTD.

safe and tidy

ONLY

£3.17.6

%, or 8/- deposit and |
4 6 m’thly pymts of 20/8. | §
Z This wonderful Electric | {
Drill is also the power unit
for ALL Cub equipment. Dri |
capi acit.v : Mild Steel 1/4° ; Hard
Wood, 1,27 : with 210 wams 1nput on full e
load. Complete with 1/4” three-Jaw chuck | In heavy gauge steel, this Tool Cabinet
and Allen key and 5ft. of cable. TV Sup- has four graduated drawers, spring lock
esse State Voltage. ALSO Home | and key. carrying handle. Finished
Workshop Outfit (drill, saw, lathe, sand- olive green. Overall size : 16}° x 8" x 104~
ing and polishing kit), £17.19.0 or 40/- Front forms convenlent tray when open.
deposit and 8 monthly payments of 44/-. Safe, strong, good value at 60-, or 9/-
Send for Iilus. Brochure of Wolf Cub equip. down and 4 monthly payments of 14/-.

Send for FREE list of other Bargains.

BARGAIN DISTRIBUTORS, Dept. 16, 5 SILVER STREET, LUTON

MAKE A RADIO | [ cHEMISTRY apPARATUS

Send 3d. stamp for

NO SOLDERING—only a screwdriver

and pliers required, 10 designs to choose COMPLETE PRICE LIST
from—send S.A.E. for complete. list.

“* WINNER * crystal set. Only § screws
to fit. Kit of parts with building inseructions
only 12/é post free. Building instructions
alone, If-.

Bookiets :

* Experi-
ments" 1/2
“Formulas"

“CONQUORER* V.valve ser. IS 12
screws to fit. Receives dozens of home and “ Home
foreign stations. Kit, 22/6 post free, valve Chemistry ”
and bntenes' 15/6 extra. Building muru:- 23
t fome,

(3 B Li Post Patd.

Send P.O. /-, 1/8, 126, 22/8.or 38/- to

BLANCHARD'S RADIO BECK 60 HICH STREET,

{Dept. M2),
13, Gainford Gardens, Manchester, 10, Stoke Newington, London, N.16

P.M.3. (Enc. 2d. stamp for return Postage.) Tel.: Wolverton 3028 379 EUSTON RD., N.W. 1.
Wolf Cub TOOLCABINET |SPECIAL OFFER|
ELECTRIC DRILL Keeps tools G.EC., BT.H. & |

WESTINGHOUSE

|GERMANIUM CRYSTAL
b DIODES

| = gach. Postage 21d

D'agrams and three Crystal Set Circuits
Free with each Diode.
A large purchase of these fully
GUARANTEED diodes from the
manufacturers enables us to make
thns atgractive offer
COPPER INSTRUMENT WIRE
ENAMELLED, TINNED, LUITZ,
COTTON AND SILK COVERED
All gauges available
8.A. SCREWS, NUTS, WASHERS,
soldering tags, eyelets and rivets.
EBONITE AND BAKELITE PANELS,
TUFNOL ROD, PAXOLIN TYPE COIL
FORMERS AND TUBES.
ALL DIAMETERS.

! Latest Radio Publications.
SEND STAMP FOR LISTS

CRYSTAL SET

INCORPORATING THE SILICON
CRYSTAL VALVE
Adjustable iron Cored Coil

] RECEPTION GUARANTEED
| Polished wood cabinet, 15/~ post /3.
. A REAL CRYSTAL SET NOT A TOY

f POST RADIO SUPPLIES

33 Bourne Gardens, London, E.4

—— GOVERNMENT

SURPLUS BARGAINS
GEARBOXES.— Similar to those des-
cribed in “.P.M." (Aug.) for Electric
Mixer. Each 1(/=, post free.
GEARBOXES.— As above but com-
plete with 200/250 v. AC/DC Motor. Each
r’6/6 post free
3 lb w(: I;Unuseld tmn loggfrg;:ly
mensely strong. Cal
gm]l{(l;s o our LATEST sling, Brass cap easily adapted to
CONSTRUCI'%OR"‘-THE HoME ASTRO COMPASS ME BT A dos-
BATTERY Cn X’%"{‘%‘fﬁ{ e T L e e O
O}far é{; {g:_‘ ybuﬂdln CHEAP Camera Pan/Tilt Head. Each 17/8,
our car
T.RF. SETS, Amplinacciy. PANDING LAMP MoTORS 12124y,
*Sbl&s Tes; Eq ment, et:eder D.C. 20/30 v. AC. 2 amps iin. shaft.
ti ERH F?ull Const. Each 12/6, post 1/6. Similar type motor
onal detaus Supa-sion i with gear and quadrant as described
ayout and point-toohars topiified for SELF-OPENING GARAGE DOORS
d%agrams for ouumif,?‘,’,“v‘;'f‘“g ““Prac. Motorist ” Aug. '54.(copy of
gosllixl)e;!}(e‘t:sk Tiety article with motor if desired), 25-,
*B.FO. UNIT, AR RaDIO. FRANSFORMERS, —Input__ 200/250v.
Gic EYE. “rul ¢ E. A.C. Output tapped for 3, 4, 5, 6, 0%,
*RA tionai Delayls, < OTHTUE 12, 15, 18, 20, 24, 30v. A.C. Max. 2 amps.
DIOGEN.—Pageg Excellent for above motors, 21/, post 1/-.
on Resistance ¢ °”n[orma. wave Mm D.C.
i rm‘{lfeGaUnd S “’J‘L‘g;v Code. output 30v. 2 amps., 21/-, post L=,
E.—Pr. CAR HEADLAMP or SPOTLIGHT.
traved price list o ‘;’o",f,‘;}g illus- —Brand new. 6in. dia. Double contact
X I at 2/6 (pi 3d. DOSE), ngnts holder for * main/dip *’ or spot. Black
or your copy to-day end gglish Iio;}mal single hole fixing. Each
o, DOSt 2~
SUPACO"_S (Dent, Send 3d, stamps for list of Motors, Tele-
101, Markho . PM1) phones Transformers, Pumps, Lamps,
ko use Rond London E.37 etc., etc. Hundreds of Bargains,
clephone : KEY 6ggg, MILLIGANS

24, Harford Street, Liverpool, 3.
‘__ Money Back Guarantee.

PORTABLE
TEST
PANEL

for workshop or
laboratoru:e | Ranges (AC & DC)
Two.ieparl(el 0-30 mA

coil |
m:t:r's? lone ‘;or 0-{0v,0-25v
voltage and the | 0 - 500v

other for current

m.asuremen;. - 10,000 ohms
Supplied in wood- . - ” -
en tase with metal | Size 87 x 55" x 2
front and with test hght and portable
prods,

Price £6.10. 0 (incl. post/pkg.)

Order now from =
E.M.1. Institutes, Dept.T.P.32, London,W.4
1c87

RATCHET & REVOLUTION
300|INTERS
PLEASE ASK
CATALOGUE

Instrument Division
B. & F. CARTER

Price . - The * SUPER-
£11 10s. 0. The * Adept” Bench ADEPT” LATHE
Carr. Extra Hand Shaper 1jtn. centres, 6in.

1 between

of t stroluﬂ of
centres,

Price £7 0s. 0d. A good Range

age and packing 4/- (U.K.). The of Accessories

Power Driven ~
en ~- Extra Post
'Atlept ‘llln lln B.8.F, 4-Jaw Inde- is available.

Ask your dealer

M,;d,,nc M d by ible Jaws, 47/8,
ice wW. PORTASS MA CHINE TOOLS, LTD,
£1.11.04 ADEPT wonxs. 141a, NICHOLSON ROAD, ﬂEELEis'sHEFFIELD. 8

AR RIFLES - ACCESSORIES
_.,_,!’ Weite for catologue WEBLEY & SCOTY Ltd.

7106, WEAMAN 5T, BIRMINGHAM 4, ENGLAND




March, 1957

Space Visitors

IR,—In your issue of January,
appears a detailed article on space

1957,

visitors by Theorist. He makes, in my view,
some misleading statements.

The face of Venus away from the Sun
when at perihelion is 707 at a temperature
lower than anyewhere else in the Solat system
(column 1, page 203).

The discussion of Jupiter’s radio emission
is quite misleading in the context of space
visitors. The phenomena recorded so far are
thought to come from violent atmospherics.
It is not valid to the discussion.

Why should the finding of ice caps on Venus
_disprove the existence of hot arid wastes and
dust storms ? (column 3, page 204). A planet
can have ice caps, desert and dust without
much trouble, witness the little-known planet
Earth.

Mars does nor possess oxygen (top line,
column 1, page 207). Theorist says it does !
If he will read that most erudite work *“ The
Atmospheres of the Earth and Planets,”
a Sympcsium sponsored by Yerkes Observatory
and edited by the eminent Gerard P. Kuiper,
he will read that there is no ozone layer
owing to the absence of oxygen in concentra-
tion. Vaucouleurs, the expert on Mars, says
“a long search at Mount Wilson observatory
has failed to detect any trace of oxygen in the
Martian atmosphere.”

Theorist says the Martian polar caps are
not areas of hoar frost. He thinks they are
composed of much more solid material
(column I, page 207). Kuiper reports that
they are H,O frost. Vaucouleur reports that
Kuiper worked with a spectroscope on the
82in. McDonald reflector and obtained infra-
red spectra showing the caps to be frozen
water and that Dollfus has actually reproduced
the same amount of polarized light as comes
from the Martian Caps by evaporating a thin
layer of white frost at low pressure and
temperature under an electric arc.

Theorist’s assumption that vigorous plant
life occurs on Mars and the *logical ®
deduction that animal life is also present is
quite untenable on the evidence. The plant
life (if it is in fact plant life) is of a very
lowly order; lichen or alge. The climatic
conditions are, however, so severe it is
reasonable to question even their -survival.
“The night temperature is 70 deg. below zero F.
The air is terribly dry.

So much is said of the canals that it must
be pointed out that most reliable observers
do not believe they exist. Theorist’s * having
won their water supply from the frigid polar
regions, etc.” is a most misleading conception.
No astronomer has ever shown them to
contain water and the word canal is a misnomer
based on the Italian word  canali  used by
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Schiaparelli, not for canals.
as we know them, but to
mean simply fine markings.

Finally, it must be
pointed out with as much
cogency as possible that
evolution is not proven
even here on Earth. Only in England
and America are we scientifically frustrated
by Darwin’s dead hand. Let Theorist
read the crudite work ‘Is Evolution
Proved ? > by Dewar and Shelton, Hollis &
Carter, 1947. Let him read Vol. 4
Encyclopédie Francaise on ¢ Life,” written
by Prof. Lemoine of the French National
Museum of Natural History, where he says
“We have then to admit, with the majority
of zoologists, that evolutionism, whatever
be its form, no longer satisfies the intellect.”
There is no suggestion—to my mind—that
“the life impulse is no frail transient
manifestation of nature > as Theorist puts it.
On the contrary, it would seem to be a very
frail and delicate thing. To quote Eddington :
“In the main the universe is antiseptic,
too hot or too cold.” His suggestion that the
existence of water ipso facto means conscious
life forms and tissue colloids is in complete
opposition to our knowledge that highly
diversified fauna on Earth appeared per
saltum in the Cambrian strata.—Frank W.
Cousins, F.R.A.S. (Greenford).

IR,—The past two articles in the December

and January issues on F/S and the

possibility of life on other worlds were most
interesting.

Further to this subject, on December 15th,
1956, it was reported en the seven o’clock
News on the Light Programme of the B.B.C.
that Dr. Slipher, the astronomer who is in
charge of the observations of Mars, had
stated that the canals of Mars were real
and constructed by intelligent beings, who
may now be extinct, and that one such canal
was 1,500 miles long and uniform. This
statement will be bound to cause people to
think deeply, and they may well ask, are our
calculations quite correct and is our assumption
of the non-existence of other life (human)
in our Solar system too dogmatic ?

There are, on our own Earth, pcople living
under atmospheric conditions quite different
to our own. Not long ago during a sports
mceting in Mexico, most of the foreign
competitors collapsed during their races, and
had to be revived with oxygen. The Mexicans
had no trouble at all, but it was some time
before the foreigners could get used to ths
different atmosphere in Mexico.

In a recent TV broadecast it was stated
that Indians in South America were moved
from the hills to the lower plains, a drop of
12,000 ft. They were mecdically cxamined
before and after their change of abode because
of the effect of their change of atmosphere,
and in case the difference in breathing at
12,000 ft. up in the hills, and breathing at
the lower level, would affect their health.

Some of our boxers while fighting in South
Africa have experienced the same difficulty.
In many parts of the world pcople live at

The Editor Does not Necessarily Agree with the Views
of his Correspondents

great heights without difficulty, but we would
need some ccnsiderable time to adjust our
lungs to such conditions. When Hilary and
Tensing climbed Mount Everest they were
able to breath at the top without oxygen,
although for only a short while, but they were
able to breathe. The same principle applies
to greatly varying degrees of heat on this
Earth.—R. W. J. ANsSTEE (Bristol).

IR,—On reading the article  Space
Visitors,” in your December issue, I noted
with great interest the strong resemblance
between the description of a * Saucer”
as described by F. O. Bullivant and the
description I gave you a year or so back of
the sighting which was witnessed by my wife
and self in the spring of 1942.

You asked me if I could describe the shape
of the object, and my reply was that it was so
bright and dazzling that to assess a shape was
impossible. The words I used were it
shone as brightly as the reflection of sunshine
off the chromium fittings of a motor-car,”
which agrees with Bullivant’s description.

Another feature of its movements which I
then gave and which I have since found
almost invariably appears through all the
accounts of ‘ Saucer” sightings, is the
almost instantaneous right-angle turn.

I observed these features at a time when
talk of ¢ Saucers  had not even been hinted
at. I do not pride myself on being an out-
standing observer, but with the years of
experience I have had in astronomical pursuits,
I feel I can claim to know when an object falls
into any of the classes which would place it
as one hitherto known to the observin
astronomical world. The object which %
described to you certainly was outside anything
I had ever scen before, nor can I suggest an
explanation of its composition or origin.—
C. J. WiLrLiamsoN (Shetland).

Will Steam Power Return ?
IR,— Will Steam Power Return ?”’ I
hope so and cannot agree more with
your comment in the editorial, January issue,
* This is a topic which should be ventilated.”
If half the money which has been spent on
the development of the petrol engine had been
spent on light steam engine development,
road travel in this country to-day would not
be so hampered. by the fucl shortage.

I feel that the building of a steam car is
well within the scope of the average engineer,
with a 6in. screw-cutting lathe and a welding
plant, and I intend to attempt one as soon as
time permits.

The type of vehicle I have in mind is just
a simple straightforward job with no “ auto-
matics ” at the start (these could be added
later). It will be a twin-cylinder engine,
2{in. bore by 4}in. stroke, gearcd at about
1} to 1 down to the back axle, and with
Stephenson link motion and piston valves.

. The boiler could be cither of the flash type
or water tube, such as the Bolsover Express,
Corner Tube or Sentinel type, adapted for
solid fuel burning, and an oil burner for
starting up from cold. Working pressure
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would be about 300lb. per sq. in. with
moderate superheat.

The above figures are not calculated, but
offered as a basis for a practical discussion.
—J. C. HAMLIN (Amersham).

IR,—In “ Fair Comment,” January issue,
you invite comments on steam cars.
I am over 70 years of age and have a lifetime
of experience of steam engines, mostly
traction engines and steam wagons. I have
also owned and driven steam cars, 16-20 and
40-horse ¢ White’s >’ and two 8-horse Gardner
Serpollets. I have also dismantled Clarkson
and Locomobile stcam cars, and have instruc-
tion books on the White and Gardner and
catalogues of Pearson & Cox.

They were lovely cars to drive and the
acceleration was remarkable, no gear change
was necessary and the car ghostly silent.

There were two serious snags; they
required skilled men to maintain, but, much
more serious, they were all very, very heavy
on fuel (paraffin) and even the latest “ Doble ™
with all the latest modern ideas would only
give about 14 miles to the gallon.

Some motorists have the idea that steam
has been neglected. This.is not true : skilled
steam engineers have always been trying to
improve the steam engine, and the principle
is the same, whether it is a loco, traction,
a car or stationary, in all branches they are
being superseded by the compression ignition
oil engine. .

A mechanic would not find it too difficult
to convert a light motor car to steam ; the
engine would be simple enough, but it is the
boiler (generator) and burner that are the
heart of the problem. It would be a very
interesting experiment, but otherwise I doubt
if it would be worth while. A steam car could
be made that would be reliable, but not
.economical.—CHARLES E. Hooker (Kent).

SIR,—Over 50 years ago I had some

experience with a steam car for 12 to 18
months. When hill climbing it was superb—
providing all else was in order—but, there
was too much “ all else.” One had to carry
water for the boiler and keep an eye on it.
One had to keep another eye on the water
gauge ; a third consideration was the main-
tenance of pressure in the blow lamp which
used the fuel and raised steam ; also the
‘burner of this blow lamp could and often did
choke with very minute particles of dirt in
the fuel supply ; nor did very careful filtering
always remove this risk of the burner clogging
and going off suddenly, when down went
steam pressure from 650 to nothing.

I forget now at what point the safety valve
lifted ; but I do remember very vividly,
when standing, especially an involuntary
stand when the cause had to be located,
pressure would, unless the burner was at
once checked, rise to 850 and 900 p.s.i.
almost immediately.

There was too much to look after—even-
compared with the 1906 I.C. engine cars,
water tank, pressure to burner, burner
clogging up with minute specks, water gauge to
watch and water supply to boiler was some-
what of an art. Approaching a hill, this would
be checked, and pressure got up to 950 p.s.i.
Up we went, passing everyone, and putting
water supply to boiler back to normal as-we
mounted the gradient.

‘The boiler was not a flash boiler, but a shell
vertical, about 3ft. high and 3ft. dia. Top
and bottom plates were pierced for fire tubes,
expanded into end plates, tubes were gin.
internal diameter, and about 18 in number
across the greatest diameter.

On varying load or after standing, the tubes
would start to seep at the bottom plate, and
on one trip to Leeds this was so bad that we
pulled up and cut plugs of wood from road-
side trees and tapped them into a dozen weep-
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ing tubes. We got there and back, but at a
lowered rate of steaming. *

The gauge glass was an early “ Klinger ”
type, placed so that it could be seen from the
driving seat.

I think the idea of the shell boiler, just
described, was to provide a reserve of water
and avoid the trouble of the flash boiler
delivering very highly superheated steam
unannounced and at varying times.

The control of burners was partly auto-
matic, depending on speed, but had to be
supplemented manually when hill climbing.

I forget the make ; it was 7o a White. I
fancy it may have been an Oldsmobile. A
steam engine, if you could keep it provided
with stcam, with as little attention as the I1.C.
car is provided with petrol, would be a better
prime mover than any I.C. engine ; but this
was the unsolved problem which beat the
steamer.—W. T. WarpaLg, A.M.LEE.
(Shefhield 7).

A Swidging Garden Seat
IR,—In reply to Mr. A. J. Stael’s query in
¢ Information Sought,” January issue,
some three years ago I made a garden swing
seat for three people. The tripods and top
cross-picce were made from 1in. dia. gas
piping which I obtained from the local gas
works second-hand and very cheaply. Having
no forge of my own, a blacksmith flattened the
ends of each of the tripod pieces for about
4in. and drilled a hole in each flattened piece.
The top cross-piece was likewise flattened ag

/" dis. gas piping

Mr. Youll’s garden swing.

each end, bent over at right angles, and a hole
drilled at each end. Thus one bolt securcs the
cross-piece and two supports. It is absolutely
essential to have an electric drill for all the
}in. holes necessary. You will very soon
become tired using a brace and bit.

The base of the seat portion is made from
old bedstead angle iron, bolted together.
These lengths and all the other picces of
metal were obtained from a scrap metal
merchant for next to nothing. The only things
I had to buy new were four springs and six
hooks. I used galvanised nuts and bolts.

Finally, for the seat itself, I cut down and
manipulated to size the springs and wire of
an old iron bedstcad (obtained from scrap
merchant), This was the worst part, and a
great deal of patient work was necessary. The
rough sketch shows some of the main details
and dimensions.—G. J. P. YouLL (Weston-
Super-Mare),

End of piping flartened
about 4"and & hole drilled
at each end - one bolt securing
the cross piecce gnd tWO SUIPOL.
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Producing Dry Steam

IR,—I should like to draw attention to

B. H. King’s design for dry steam in__,
the January issue. Steam traps do not help
in any way to produce dry steam,” as the.
purpose of a trap is to remove condensate,
which would normally impede the flow of
steam. I would also like to offer the following
details to answer J. Murphy’s inquiry.

Put as simply as possible, dry steam can-
only be produced by super-heating steam.
J. K. Brown’s suggestions in the December
1ssue are quite good, as he states, a safety valve
is essential ; .these can be purchased for a
few shillings, especially if only low pressure is
required which, I think, is what will be
required. They simply release steam when
the maximum pressure for the safety of the
boiler or pressure required is reached.

Also, I should like to point out that this
system must be watched to ensure that there
is sufficient water in the boiler, as to replenish
this automatically would need a pump
capable of overcoming the pressure in the
boiler. The bigger the heating surface the
faster the boiler will produce steam, and the
more coils applied to the super-heater the
drier the steam will become.—H. DAVENPORT
(Manchester).

Lamp Device
IR,—Regarding one of your “ Information
Sought ’ queries in the January issue, I
may be able to help.

I have frequently. made this lamp device
in the form of sealed
glass tubes of about
3in. bore. By insert-
ing one through the
cork of a vacuum
flask to dip in hot
water, a display of
several hours dura-
tion is obtained.
Alternatively, several
tubes may be splayed
out from the lid of a
tin containing an
electric lamp, to give

a novel fountain
effect.
The two liquids

are simply water at
the top and carbon
tetrochloride at the
bottom. The latter is
obtainable as “Thaw-
pit” or “Pyrene”
fluid.

The tube must be
evacuated until the
carbon tetrochloride
boils and expels the
air. When sealed off,
boiling commences in
the lower fluid, if
there is any tempera-
ture gradient from it
to the free space left at the top of the tube.
It is actually gas bubbles that raise blobs of
the fluid to the water surface, where they
burst and drop back the fluid.

If no pump is available, form a “ neck ” in
the tube by stretching and compressing while
twirling in a flame. Then introduce the
liquids. Next, boil carefully, to expel the
air. Seal with rubber cork and remove from
flame at same time. Cool and seal neck by
fine-pointed flame, which should cause it to
suck in. (Carbon tetrochloride is non-flam.
but attacks rubber in time.)—D. W. GODWIN
(Stockport).

Galvanised nuts
and bolts
throughout

‘Metal for
struts and
L2 supports etc.
is 34 ~1"wide
and -%;th/‘ck

ANIPLIFIERS :

Design and Construction

B 17/6, or 18/3 by post from
‘GEORGE NEWNES, LTD,, Tower House,
Southampton Street, Strand, London, W.C.2

- am— -
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MACRINES.

No. t (illustrated) Capacity. 18 gauge

No. 3. Capacity. 16 gauge
mitd steel x 18in. wide.
End folding attach-
ments for Radio
Chassis, Tray or
Box making,
are supplied
if required.

attachments, §76.

foot.

Machines guaranteed. Send for details.

K. B. PARKER

STREET, BATLEY, YORKS.

PARKER’S SHEET METAL FOLDING
HEAVY VICE MODELS

3ft. model, weight 56ib., £6/5/-

mild  steel x 3ft. wide. carr, 10f-. 2ft. model, weight
No. 2, Capacity. |8 gauge preSSTITETT, b, 65/-.  IBin, model,
mild steel x 2ft. wide.

\ weight I8lb., 65f-, carr. on
smail models 4/-. If with

Attachment
angle for 3ft.,
3/6 per ft. Small
models 2/- per

WHEATCROFT WORKS, WELLINGTON
Tel. : Batley 426

s

SAVE ON REPAIRS WITH

GLASS FIB

Kit 1—18/6

Kit I—28/68 Kit

Postage 2/-

Kits for Cars, etc, £9-10-0, £15-10-0,
£20-10-0

These kits carry a comprehensive range of

materials, with full instructions to suit all
forms of car body repairs and model making.

. ‘“Glass Reinforced Plastics'’ Booklet, I/6d.

“WESTPOLE MOTORS LTD.

Westpole Avenue, Cockfosters, Barnet, Herts.

m—33/6

Barnet 3615 & 9474,

——Build up with

Pelmanism NOW-—l.

/ week and your mind will be
tidy and your purpose sure.
In thrce weeks habits will be
tormed which will make your will
strong, concentration easy and
recollection of useful facts and
material automatic and certain,

I you are amongst the many

; FEW minutes a day for a I

“The Science

again ?

who have completed the

Pelman Course we urge
you to read once more the lessons
and personal notes sent to you.
Lessons 2 and 3 should be read
immediately so that you will
recall the lift to your courage
which came with the fixing of an
aim and the cnlargement of your
power to do things effectively.

i} you are now going through
the Pelman Course we

and in your leisure time.

THE PELMAN

would like you to send in X-%lme[rﬁs S‘;L’g% t{lgm 9 in ?l;f"‘e
your progress work sheets regu- 1 hg € day. ‘lou
Jarly and so get the momentum C30 €TTOI On the most convenient

terms. The Course is fully

which centinuity gives. deEabed 5

HOW TO LEARN LANGUAGES
The Pelman Languages Institute
teaches French, German, Spanish
and Italian without translation. The
method is explained in four books,
one for each language. Write for
the book that interests you and it
will be sent, together with a specimen
lesson, gratis and post free.
Pelman Languages Institute,
130,. Norfolk Mansions, Wigmore
Strect, London, W.I1.

PELMAN INSTITUTE .

London, W.1.
WELbeck 1411.
Lstablished over 60 years.

10 Alipore Road. MEL.

AMSTERDAM, Prinsengracht

you are not yet a Pelmanist
but have had a copy of

Success,” will you please read it
If you have not had a copy
we shall be happy to send you one.
The Pelman Training is scienti-
fic, precise and individual. It will
help to make your efforts imme-
diately fruitful, at work, socially, .

INSTITUTE

Scientific Development of Mind,
Memory and Personality.

“The Science of Success”

The Pelman Course is simple
and interesting and takes up very
little time. The books are printed
in a handy pocket size, enabling

_“The Science of
Success "’ which will be sent, gratis
and post free, on application to :

130, Norfolk Mansions, Wigmore St.,

PELMAN(OVERSEAS) f;%% T%:‘.; DELHI,

, 399 Flinder.
Lane. DURBAN, Natal Bank Chambers‘("P.O?
Bor 1489). PARIS, 116 Boulevan} (’lzvltlzus.;rmnn.

of

500-WATT

ELEMENT
Totally encl os-
ed in metal
case. Sizeap-
prox. 24in. x
4in, x 4in, These
elements are
ideal for airing

cabinets or
s!miilardevices.

suitiny A.C. or

D.C. nains—

200-250
THERMOSTATS

Useful for
the control of
appliances
such as con-
vectors, glue-
pots,
sers, hot
plates, ete.
Adjustable to
operate over the temperature range 50-550
deg. F. 1:amp.. 36 : 5amp,, §6 ; 2amp.
QMB, 5.6 ; 15 amp. QMB, 15-,

MULTI-SPEED
MOTOR

Works off ACy
D.C. mains ; fitted
withgear-boxgives

r.p.m., 22,6, post
and packing 186,

MULTI-METER KIT

Parts suitable for
making a multi-
meter to measure
volts, milliamps
and ohms. Eit
taining all

co!
essential
including moving-
coll meter.
resistors. range
selector, calibra- =

ted scale, etc., etc., is only 15-, plus 1
post and packing.

CONNECTING WIRE

N

e
P.V.C. covered in 103ft. cofls—29 a
coil or four coils different colours: 10/-,
post free.

CLOCK CASE
Also suitable for
baremeter or other
instrument. Nicely

! polished. Price 4'6.
post and packiog

V6. Clock numerals

to suit these cases

etched on metal,

FREE THIS MONTH

To _all **Practical Mechanics
readers who send S.A.E. we will
present free a copy of our booklet :
‘¢ Making An Electric Blanket,"”

THE SKYSEARCHER

An all mains sct for 13,6

—

' This 1s a 2-valve plus-metal rectifier set

useful as an educational set for heginners,
also makes a fine second set for the bed-
room, workshop, etc. All parts. less cab-
inet, chassisand speaker, 19/6. Post &1ns.
2/6. Data free with parts or available
separately 1,6. 3-valve battery version
also available at the same price.

MINIATURE MOTOR

Size only 2iin. long by
1iin. diameter—American Ly
made—laminated polesand h
armature—intended for 28- 4’
i

volt D.C. but O.K. on lower

D.C. voltages and A.C. mains, through
s%ep—%;)v:n transformer—price 106, post,
etc., 2/~

SUPPRESSOR CONDENSER
Stopyourdrillior
other appliances
interfering with
your oOr your '
neighbours’
radio or _ tele-
vision. Simple

_iustructions given. 2,6 each, 24/- dozen.

UNBREAKABLE
GLASS PANELS

Size 108 x 9¢—parcel
of five panels,

8/6

Post frec.

1976
AMPLIFIER
Post 2,6

Powerful three-valve A.C. Mains ampli-
fier, ideal for dances, parties, etc. Com-
plete less chassis cabinet and speaker
(available if required)}—data 1/6 (free with
pa

ELECTRIC BLANKET WIRE

Waterproof P.V.C. covered, so blan-
ket washable. 16} ohms per foot-—1/6
per vard. 14 yards, ideal for average
blanket, £1 post free.

f2in. TV. CABINET—I5/~

We dre offering these at less than the
cost of the plywood
they contain. If
not wanted for TV.
many useful items
can _bc made —
record storage cab-
inet, HF. lo
speaker case, book
case, etc., eto. Price
15/-, carriage 3/6.

e

TV. COMMERCIALISING
OUTFIT

Do it yourself—it's
really quite easy.
You will manage it in
an evening and we
guarantee
SUCCESSIUL
RESULTS OR
MONEY BACK
Cur parcel contains :
LT. Aerial,  38ft.
LT.A. Dow A
LT.A./B,B.C, Interfer-
ence Elifinator, 1.T.4.
Converter. A special
bargain price for all
the ahove items if
bought together is
£8.10.0. Or £1.10.0
down and 8 monthly
payments  of £1.
Post & ins. 4/6.
illustraiuions 1/6.

DON'T BE =)
CAUGHT
LIKE TH1iS

CAR STARTER CHARGER K!T

All parts to build 6- and 12-volt charger
which can be connected to a * flat ™
battery and will enable the car to be
st,artetil instantly. Kit comprising the
Mains transformer ]
5-amp. rectifier ...
Regulator Stud Switch
60

Resistance Wir: -
Resistance Former

Mains on/off Switch ...
0-5 amp. Moving Cofi Meter ...
Constructional Data ... o /6
or if bought. all together pricc is 62/,
plus 2/6 post and paciing.

— ELECTRONIC PRECISION EQUIPMENT LTD.

Post orders sheuld be addressed to Dept. 1, Sutton Roal, Eastdourne,

Personal shoppers, however, please call at :

42-48. Windmill Hill, Ruislip, Midds. Phone: RUISLIP 5780—Half day, Wedncsday.
152-3, Fleet Strect, E.0.4. Phone: FLEat 2835—Halt day, Saturday.

29, Stroud Q@reen R4., Finsbury Park, N.4,

Phone: ARChway 1049—Tialf day, Thorsday.

249, Kilburn High Rd. Phone : MAIda Vale 4921—Half day, Thursday. .
266, London Rd., Croydon—Hali doy, Wednesday.
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Comb Jointing Attachment _
MADE by S. N. Bridges & Co. Lid,
Bridges Place, Parsons Green Lane,
London, S.W.6, and primarily intended for
use with the Bridges Home Workshop
Equipment, this latest attachment may be
used, by means of an adapter, with any other
make of sawbench up to 7in. diameter. It
operates with a single circular saw blade to
produce " angle or spliced joints in timber,
plywood, hardboard or plastics. It will comb
any width of material. The joints arc self
positioning and no marking out is required.
The attachment is accurate enough to produce
joints which will fit without glue.

The retail price of the comb jointing
attachment is £3 9s. 6d., including an adapter
for a specific saw
béench. When order-
ing, the name of the
saw bench should be
mentioned.

New Cycle Town Lamp °
HE Lucas “ Minilamp ” is a new auxiliary
cycle lamp that is now available for the
British home market. Moulded in hard plastic,
with a separate diakon lens, this small, light-
weight lamp uses only a low current consump-
tion providing sufficient light for town riding.
Designed for mounting on the mudguard
with a one-screw fixture, the * Minilamp
will operate from either a battery or dynamo.

The Lucas
“Minilamp.”

Priced at ss. (less bulb), it is manufactured
in a variety -of colours: blue, yellow, grey,
green, red, black or white.

Cylindrical Grinding Machine
FROM the Myford Engineering Co L:d.,
Neville Works, Beeston, Nottingham,
we have received details of the Myford
M.G.12 Precision Cylindrical Grinding
Machine, which is intended for production
work up to 3in. diameter or 12in. long and is
currently being used in the manufacture of

WWWWWWIWM#”/MIWWM/MMWMWMI/IMW
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DBridges comb jointing attachment.

_meter and weighs 71b.

. Wolf portable

NEWNES PRACTICAL MECHANICS
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tools, gauges, fuel injection components,
instrument parts, etc. The precision obtain-
able is such that, in the hands of a skilled
operator, tolerances can be held to .0o025in.
Details of the features of this machine and
attachments and accessories are availablc
from thc makers at the above address.

N

r

NOTES

Aquarinm Heater Replacement Service
HE firm of Warburton & Co., 78, Bredbury
Green, Romily, Stockport, Cheshire,
specialised in the repair of aquarium equip-
ment and from them we have received details
of a unique replacement service. - By discon-
tinuing individual repairs to heaters, pooling
the unserviceable items received, adopting a
standard size and form of

March, 1957

conjunction with the Cub drill and bench
clamp, consists of @ rotary rasp, a rotary .
edging iron, an arbor, a bristle brush and
wire scratch brush and sanding drum assembly
together with six abrasive bands. In addition

Wolf shoe
reparr kit.

there arc two sticks of heel ball wax (black
and brown) and two polythene bottles of
liquid cdge finish in the same colours. Price
£2 17s. 6d.

repaired product, and using
only such old parts as lend
themselves to the standard
form, they are able to pro-
duce reconditioned heaters,
as shown in the photograph,
at §s. each, carriage paid.
These_are sold only in part

heaters, but the size,
make or condition
of the latter are im-
material,

The Mini Compressor
HIS is a universal electric motor and
single cylinder compressor, assembled
in one compact unit, delivering % cu.
ft/min. and operating on 220/250
volts., The unit is intended for use by
cycle and car owners and, from flat,
will inflate a cycle tyre in 25 seconds
and a car tyre in 4 minutes. It delivers
air at more than golb.
per sq. in., is 6}in,
high and 64in. dia-

The compressor unit,
complete with
flex and tyre con-
nector costs £13
ss. A dial pressure
gauge, available as an
optional extra costs
£1 19s. and a spray
gun with a 12ft,
rubber air line £2 17s.
The makers are
Gennar Ltd., 99, Old
Strect, London,
E.C.1.

Shoe Repair Set

BOOT and shoe
repair set has
now been added £
to the range of ™

electric power equip-

Replacement ~aquarium heater.

The Head Service Depart-

ment of Wolf Electric Tools

Ltd. has moved and tools in

nced of service should be addressed to
Wolf Electric Tools Ltd., Head Service
Department, Newlon Works, off Stanlake

Villas, Stanlake
Road, Shepherds
Bush, London,
W.12.

ment. The kit, which
should be wuscd in

The “ Mini > compressor.
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Ceramic Colours

RE can I obtain information on

““ body stain” and ‘‘ underglaze ”
colours for pottery, please? I have a
well equipped laboratory at my dis-
posal.—G. A. Strand (S.W.6).

'HE whole subject of ceramic glazes and
colorations is a very large and complex
one and we can only refer you to textbooks in
which, we think, you will find the information
which vou seek. Such books should be avail-
able in any good reference or technical library.
The following volumes may be of particular
mnterest to you :
H. Wilson: Ceramics: Clay Technology.
C. F. Binns : The Potter’s Craft : A Prac-
tical Guide for the Studio and Workshop.

A Al: B. Searle: The Clay-worker’s Hand-
ook.

A. B. Secarle: Ceramic Industrics Pocket-
book.

H. and D. Wren: Handcraft Pottery for
Workshop and School.
In addition you will probably be able to obtain
one or two practical handbooks on pottery and
ceramic colouring from Dryad Ltd., St.
Nicholas Street, Leicester.

Re-colouring Snooker Balls

LEASE inform me how I can re-

colour a set of pure ivory snooker

bails which have lost their colour.—
B. A. Wheelwright (Bournemouth).

REMOVE as much as possible of the exist-

ing colour by means of warm methylated
spirit then polish the balls with a paste of
whiting and water, and immerse them for
about five minutes in 2 mixture of onc part
hydrochloric acid and 20 parts of water. This
dilute acid treatment extracts the thin film of
gelatine from the surface of the bone or ivory.
The balls are then immersed in a cold dye
solution which is heated by means of a water-
bath, slowly, to near boiling-point.- At this
temperature the balls should remain for about
half an hour after which they may be removed
and rinsed. After drying they should be
rubbed with a little wax polish. Any water-
soluble dye may be used, the corrcct strength
being about six parts (by weight) of dye
dissolved in 9o parts of water, together with
two parts of Epsom-salt.

Recovering White Lead

HAVE some white lcad (in a small keg)
which is some 10 years old and has
gone hard because of neglect. Is there a
method whereby it could be made usable
as paint again, or is it of no use at_all 2—
R. Haany (Harrow).

WHITE lead will keep for any length of

time in the dry, unmixed state, but it is
often made up into an oil paste with linseed or
other drying oil. What happens here is that
the oil oxidiscs and becomes hard, so that the
whole mass of material welds together.

In your case, if the top layer of material has
heavily darkened, chip it away until you get to
the whiter material underneath. Then dig out
the rest of the material and macerate it into
mortar consistency with p Spread it
out to allow the paraffin to evaporate, then
grind it as fine as you can. The resulting white
or creamy-white material will be quite suitable
for paint-making provided that you grind it
finely enough.

Even the material which you reject—the dis-
coloured stuff—can be put to a use. Mix it
with linseed oil into a heavy paste and then

§ o o D90

QUERY SERVICE
RULES

A stamped, addressed envelope, 2 sixpenny,
‘crossed postal order, and the query coupon from
the current issue, which appears on the inside of
back cover, must be cnclosed 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 Editar,
PRACTICAL MECHANICS, Geo. Newnes, Ltd.,

Tower House, Southampton Street, Suand
LLondon, W.CJ.

i

use it for making pipe joints, etc.” Thefe'is no
need for any of the stuff to be wasted.

_ You will remember, we hope, that white
fead is poisonous. It is a cwmulative poison.
This means that if small amounts get into your
system they ténd to be stored up therein until

THE P.M. BLUE-PRINT SERVICE

I2FT. ALL-WOOD CANOE. New Series. No. 1,
has*

10-WATT MOTOR. New Series. No. 2, 4s.*
COMPRESSED-AIR MODEL AERO ENGINE
New Series, No. 3 5s. 6

AlIR RESERVOIR FOR COWN PRESSED AlR
AERO ENGINE. New Series. No. 33, Is. éd.

‘“SPORTS " PEDAL CAR. New Series. No. 4,
5s. 6d.*
F. . CAMM'S FLASH STEAM PLANT. New
Series. No. 5, 5s. 6d.*

SYNCHRONOQUS ELECTRIC CLOCK New -
Series. No. 6, 5s.

ELECTRIC DOOR-CHIME. No. 745

ASTRONOMICAL TELESCOPE. New Scries.
Refractor. Object glass 3in. diam.
Magnification x 80.

No. 8 (2 sheets), 7s. 6d.*

CANVAS CANOE. New Series. Ne. 9, 4s.*
DIASCOPE. New Series. No. 10, 4s.*
EPISCOPE. New Series. No. I, 4s.*
PANTOGRAPH. New Series. No. 12, 2s.*
COMPRESSED-AIR PAINT SPRAYING
PLANT. New Series. No. {3, 8s.*
MASTER BATTERY CLOCK.*
Blue-prints (2 sheets), 4s,

Arg board dial for above clock, Is. éd.
OUTBOARD SPEEDBOAT.
lls. per set of three sheets.
LIGHTWEIGHT MODEL MONOPLANE.
Full-size blue-pring, 4s.

P.M. TRAILER CARAVAN,
Complete set, lls.®
P.M, BATTERY SLAVE CLOCK, 2. éd.

“ PRACTICAL TELEVISION ** RECELVER
3 sheets), s,

P.M. CABIN HIGHV:ING MONOPLANE.
Is. 6d.*

P.M. TAPE RECORDER*

(2 sheets), Ss. éd.

The above blue.prints are obtainable, post free,
from Messrs. George Newnes, Lud., Tower House,
Southampton Streee, Strand, W.C.2.

An ¥ denotes constructional details are available free
with the blue-prints.

the total amount becomes a really poisonous
dose. The precautions are, therefore, not to
breathe any of the dust which may arise from
the white lead powder, not to handle the
material with cuts or abrasions on your hands,
and not to get it down your finger-nails so that
there might arise a chance of your taking some
into your stomach when eating food. Given
these simple and reasonable precautions, you
are quite safe in handling white lead which,
to-day, is a material of considerable value.

Paint Making

OULD you let me have a formula for

a good paint for housc decoration,

both inside and outside use ?>—J. L. Wood-
(Heston).

THE following is a formula for an average
gloss paint suitable for indoor use :

Fine, dry pigment ... 6opercent.(byweight)
Raw linseed oil ... 20 do.
Boiled linseed oil (or L
Stand. oil) o IO do.
Paint driers .. do.

Thmners(v&hxtespmt) 8

This paint should dry surface-hard in 24
hours. If it does not do so, increase the
amount of driers. If it driés substantially
within that”time, decrease the amount of
driers, since 100 rapid drying tends ultimately
to the destruction of an oil paint. A definite
figure cannot be given for the percentage of
driers since, in many instances, Lhe pigiment
itself acts as a-drier.

For an outdoer paint, much depends on the:
nature of the pigment used. or instance,
titantum white tends to chalk out-of-doors and
i5, therefore, often unsuitable’for such a
purpose unless the special - ** Runle ” form of
titanium white is used.

In general, however, an omdoor paint

-should contain a clear varnish instead of boiled

linseed oil as in the above formula, and its
thinners should be cut down to the minimum,
the paint containing only sufficient thinner to
make it flow freely from the brush. It is quite
impossible to give any definite - formula,
because so much depends on the precise
pigment used.

Plaster for Casting Dolls

HAVE socme moulds for doll manu-
facture. Please tell me what plaster
to use.—H. Taylor (Barnsley).

FOR your purpose you can use ordinary

plaster of paris mixed with about 4 per
cent. of its weight of powdered gum arabic or
white dextrine. This will delay the plaster
from setting for about one hour after mixing
with water and it will increase its hardness
when set. By using double this proportion of
dextrine or gum arabic, the plaster will become
very firm and it may be worked two or three
hours after mixing, and it may even be carved
and polished when set.

It is always advisable to brush over the dry,
hardened plaster casts a solution made by
dissolving six parts of cooking gelatine in 92
parts of hot water. This will strengthen the
casts, will make them smoother and will
provide a good surtace to paint on.

Remember, of course, that the interior of
the metal moulds must be well greased with
petroleum jelly before pouring in the plaster,
otherwise the casts may stick badly.

Dental Alloy for Modelling
OULD you give me a formula of white
metals which may be moulded by
means of chemical composition, similar
to dental fillings?
This material is required for. special
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modelling, where heat-cannot be applied.
—J. Pietrzak (W.5).

HE dental “ alloys ” used for the filling of
teeth (the so-called dental ¥ white metals™)

are, in reality, hard amalgams. That is to say
they contain mercury. The majority 6f them
nowadays are of secret composition, and you
will not find a published formula which copies
them exactly, Your best plan, we think,
would be to approach one of the dental
manufacturing firms in an endeavour to
purchase a small quantity of these metals.
We suggest the Amalgamated Dental Co., Ltd.,
5-12, Broad Street, Golden Square, W.1, or
Dental Mfg. Co., Ltd., Newman Strect, W.1.
Possibly, also, Messrs. Forster and Gregory,

Ltd., Lonesome Chemical Works, Streatham y45
Common, S.W.16, might be able to help you.

If, however, you wish to make your own
experiments, the following composition has
been given as a dental alloy :

Silver 71-78 per cent.
Tin . .21-28 per cent.
Zinc 1 per cent.

The metals are used in powder form and
are ground up with a little mercury or, alter-
natively, with a strong solution of mercury
nitrate. The resulting amalgam which is
formed is said to be hard and resistagt to
corrosion.

Oven Stoving
AM looking for a method of stove
‘enamelling or vitrifying in different
colours the metallic caps of soda water
bottles ‘that are made from an alloy
containing much zinc and which melts
at 400 deg. C. There are on the market
different materials or processes called
isovitrification, where . the stoving is
done at about 180 deg. C., or rather the
drying. The result required is a very hard
brilliant surface impervious to the
action of carbonic acid gas. I should be
grateful for any advice.—A. Stinchcomb
(Spain).
RUE vitrcous enamelling consists of coat-
ing a metal surface with a mixture of
glass-forming ingredients with or without
added pigment. The coated article is placed
in a muffie furnace and fired for several hours
at a temperature varying from 900-1,200
deg. C. At this temperature the ingredients
in the coating react together to form a soft
glass which flows uniformly in a thin layer over
the article. The essential coating of a vitreous
enamel, therefore, is always one of glass, and
a high temperature is necessary for its forma-
tion. It would be quite impossible to put a
vitreous enamel on a relatively low-tempera-
ture melting metal
The process which you mention is really
one of oven stoving. The articles are coated
with a hard paint cnamel which is then
““dried ” for about two or three hours at a
temperature not exceeding about 180 deg. C.,
or, more often, at a considerably lower tem-
perature. It will be hardly possible for you
to make the necessary enamel paints for your-
self unless you can get the requisite materals,
which we very much doubt. It would be
better if you wrote to Messrs. Nobles and
Boare, Ltd., 3, Cromwell Road, London,
S.E.1, for particulars of their stoving paints.
Another firm to write to is Messrs. Pinchin,
Johnson, Ltd., General Buildings, Aldwvch,
London, W.C.2. A firm particularly specialis-
ing in the production of stoving enamels is
Titanine, Ltd., Colindale, Hendon, London,
N.W.og.

Multi-vibrator Control Box—Battery
Version
LEASE glve me further details of the
battery version of the multi-
vibrator control box mentioned in
¢ Radio Controlled Models,” in the
January, 1956, issue of ¢ Practical

NEWNES ‘PRACTICAL MECHANICS

Mechanics.” I should like. a ‘circuit,
using the 3A5 valve.—D. Clarke (Notts). -
THE battery version of the multi-vibrator

circuit you require has not been tried by
the writer of the article to which you refer. The
circuit given below is, however, conventional
and no difficulty should be experienced in
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Battery multi-vibrator ctreuil.

getting ‘it to function satisfactorily. SWi is
normally closed (open for * space’); SW2
is normally open (close for  mark ”’). The
5 Ko grid resistors are grid “ stoppers”’—
they should not be omitted. To increase
M/S frequency, reduce .1 #F condensers to
.05 pF.

Utilising the ¢ Beck Symmetrical”’
Camera Lens

HAVE a ‘“ Beck Symmetrical > camera

lens, f8, which focuses at approxi-

mately 4lin. from the film. I believe it is
quarter-plate size.

Is it possible to place a ‘ spectacle”
lens between lens and film to shorten the
focusing distance and reduce the photo-
graph size to 620 film? What kind of
lens would I require for this? Will any
distortion occur ?—K. T. Baker (Bath).

YOUR Beck symmetrical lens would not

cover a quarter-plate adequately (unless
it is specially designed as a wide-angle lcns,
which we feel sure is not the case). A quarter-
plate is normally only covered adequately with

-a lens of at least s5in. focus, and better still,

by a siin. or a 6in. lens. Hence, your Beck
lens must have been originally intended for a
smaller size of plate or film than quarter-platc.

The precise focal-length of the lens should
be stamped or engraved on the lens mount
itself. If, however, this is not the case, you
will probably find that the exact focal length
of the lens is about 4in. It is obvious, however,
that the lens has been designed to cover the
popular “ 120 ” size of film (1.e., 33in. x 2}in.),
and since the 620 film can be interchanged
with this, the lens as it stands at present will
cover the required size of film.

The lens does not require its focus shorten-
ing. If you do shorten its focus, the lens will
not adequately cover the film-size.

Incidentally, a single lens for shortening the
focus is ot placed between the lens and the
film, but in front of the lens. Single lenses
(they are really forms of spectacle lenses) for
this purpose, the so-called *“ supplementary
lenses, may be obtained from any large photo-
graphic dealer, as, for example, Messrs.
Wallace Heaton, Ltd., New Bond Street,
London, W.1.

Water Tank Repairs .
I HAVE a large galvanised water supply
tank which is perched on top of a
14ft. high stone base. This tank has
developed pin-hole leaks in the bottom.

1 do not wish to dismantle the tank if

I can possibly avoid it, is there any sealing
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‘compound or cement with which I could

cover the inside to a depth of about 2in.
so as to make an impermeable bottom
layer. This layer must not deleteriously
affect the water for domestic use.

The water here has a high lime content
which settles as a sludge on the bottom of
the tank, and it would be difficult to dry
out the bottom without possibly creating
further leaks.—G. E. W. Hicks (Somerset).

T RYING out the bottom of the tank before

mending the holes is an absolute
essential, because if you used a plastic filling
of any description it would not adhere unless
the area were completely dry. You must,
therefore, dry out the tank first, which should
not present great difficulty. Merely run the-
water out as much as possible. Then use a
baler and finally mop up the residual water
on the floor of the tank. The pin-holes could
then be lightly soldered, but if you cannot use

1% solder, use a white lead paste or a white lead

paste coloured pink by working in red lead.

The entire floor of the tank should then
be covered with a }in. layer of medium hard
bitumen (not tar). This will insulate all the

—.7- defects and patchings in the tank floor from

the water above. - It is essential, however, to
see that there is good adherence between the
bitumén and the floor of the tank. The
bitumen must, of course, be heated to softness,
in which condition it can be applied with a
broad trowel. Tar must not be used, sincé
it will contaminate the water. If you are unable
to obtain a bitumen in your area, you will
have to use a-black bituminous paint in
scveral coats and give this time to dry out.
A good bituminous paint is ‘ Mariolene,”
manufactured by British Asphalt and Bitumen,
Ltd., The Docks, Preston, Lancs. Another
type of bituminous paint can be obtained from
Wailes Dove Bitumastic, Ltd., Collingwood
Buildings, Newcastle-on-Tyne. If you want
to obtain an actual bitumen preparation for
the purpose, try Messrs. Dussek Bros., Ltd.,
Thames Road, Crayford, Kent. i

Mounting Maps
I HAVE a number of road maps on
folded paper and wish to mount
these disszcted on linen. Can you please
tell me .the method and the necessa
materials 7—R. V. Walley (Richmond).
THERE arc two ways you can mount the
sections of a paper map on linen.
Each panel of the map can be fixed around its
edge, to the linen, with transparent ready-
glued tape. If a small gap is left betwcen, each
panel, the tape will stick to the linen.

The second way is to use one of the rubber-
based adhesives, uscd by artists to mount
their drawings on stiff backing. This adhesive
does not fully dry and is always flexible,
which is what you want. P. B. Cow, Ltd., of
London, are one of the makers of this type of
adhesive, which is marketed in artists’ supply
shops in tubes.

Information éought

Readers are invited to supply the required
information to answer the following queries.

Escape Mechanism for Models
I REQUIRE a large but simple escape
mechanism similar to that in clocks
for the purpose of making carefully balanced
cut-out models move, using the idea of
weights round the driving shaft as in Grahd-
father clocks. Can you help >—W. BowskiLL
(Retford).

Propagating Frame
LEASE give me constructional details
of an electrically-heated propagating
frame, for use in a greenhouse, to take one,
or preferably two, standard seecd boxes.—
W. H. WEBSTER (Devon). ) :
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Industry and Commerce offer their best posts to those with the qualifications—

appointments that will bring personal satisfaction, good money, status and security. As part of a
modern industrial organisation, we have skilled knowledge of what is required and the best means
of training personnel for present day and future requirements. We specialise also in teaching for
hobbies, new interests or part-time occupations in any of the subjects listed below. Write to us
to-day for further information. There is no obligation of any kind.

PERSONAL & INDIVIDUAL TRAINING IN—

of the E.M.I.
Factories at Hayes,
Engiand, occupying over 150 acres.

The only Home Study Gollege
operated by a world-wide

manufacturing organisation

M

INSTITUTES

Accountancy
Advertising
Aeronautical Eng.
A.R.B. Licences
Art (Fashion, Hlus-
trating, Humorous)
Automobile Eng.
Banking
Book-keeping
Building
Business
Management
Carpentry
Chemistry
City & Guilds
Exams
Civil Service
Commercial
Subjects
Commercial
Art & Drawing
Customs Officer

Draughtsmanship
Economics
Electrical Eng.
Electrical

Installations
Electronics
Efectronic
Draughtsmanship
Eng. Drawing
Export
General Certificate

of Education
Heating &

Ventilation Eng.

High Speed

Oil Engines
Industrial Admin,
Jig & Tool Design
Journalism
Languages
Management
Maintenance Eng.

Mathematics
M.C.A. Licences
Mechanical Eng.
Matallurgy
Motor Eng.
Painting &
Decorating
Photography
P.M.G. Cercs.
Police
Production Eng.
Production
Planning
Radar
Radio
Radio Amateurs
(C&G) Licence
Radio & Television
Servicing
Refrigeration
Sates Management
Sanitary

Engineering
Salesmanship
Secretaryship
Shorthand &
Typing
Short Story
Writing
Short Wave Radio
Sound Recording
& Reproduction
Telecommunica-

tions
Television
Time & Motion
Study
Tracing
Welding
Workshop Practice
Workshop
Management

and many others

Also courses for GENERAL CERTIFICATE OF EDUCATION, A.M.l.H.&V.E.,, A MS.E, AM.
Brit.l.R.E., A.M.I.Mecch.E.,, AM.ILE.D., A.M.I.M.l, A.F.R-Ae.S., A.M.LP.E., AMlIA., A.CCA,,
A.C.I.S., A.C.C.S., A.C.W.A,, City & Guilds Examinations, R.T.E.B.Serv.Cert.,, RS.A. Certs,, etc.

PHOTOGRAPHY, etc., etc.

COURSES FROM 15/- PER MONTH

POST THIS TODAY

Please send, without obligation, your FREE brochure,

Courses with PRACTICAL EQUIPMENT
in RADIO - TELEVISION - MEGHANICS
CHEMISTRY - ELECTRICITY - DRAUGHTSM

ANSHIP

E.M.) INSTITUTES, Dept. 144, London, W.4.

NAME.

SR ] e
(if under 21}

! am interested in the foliowing sugiéct(sj wi:h/wiihou: equipment. .

|
|
|
|
I ADDRESS ...
|
I

~Vlart of His Masteris Voice, Mavconiphone,

(MAR)

elc, etc.

BLOCK CAPS
PLEASE

1C92
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TELEPHONE UNITS

SOUND POWERED

NO BATTERIES REQUIRED
Just connect with twin flex for 2-way con-
versation. 9/- per pair. Twin Flex 4id. yd,
Post 1/6. e pair e end will. avold
changing over from mouth toear, 18 -. Two
pairs each complete with cord plug &
socket, 276.
HANDSETS.—G.P.O. type but sound
powered, complete with cord, plug & socket,
50/- per pair. Post 2'6. The ideal job for
home or office, just connect with flex.
BELL SETS.—G.P.O. type. 25 available at
17/8 each. RI.NGING GE‘\ERATORS for
same, 10/8. pos!
BATTERY CHA\RGERS —Output u to
22 v. 10 amps controlled by two 4-position
rotary switches for fine and coarse control.
ln%ut /250 v. A.C. 50 cy., fused for A.C. &
clonr scaled ammeter. Brand new,
made by S.T.C. £17 10 0 carriage 15/-.
CHARTBOARD! ith pantograph arm,
perspex scale, protractor head as m
the R.AF. for navigation purpose
square, Brand new, wul make a uec(ul
drawing hoard. 25'-, post 3/-.
HLADPH()VES.—HJgh resistance 4,000
ohms, Type CHR, 12/ pr., post 1/6.
HEADPHONES, - High resistance, very
sensitive Balanced Armature, Typc DI
17/6 pr , post 1/8,
ARED '\IOTORS for the model maker,
small but 3\r5elry powex ful, 1224 volt D.C.,
]_‘NSPELTIO‘W f.A'\ll' —Fits on forehead,
leaving hands free, battery case clips on
belt, 7'6, post 1/6 Takes E.R. Battery
No. "1215, '2/9, post
A PANS, EXTRACTION OR
INT. F Brand New. Sitent running
230/%50 volt A.C., 130/~ 12 volt D.C., 90/~

NSVERTERS. —Input 24 v,
D.C: Output 230 v. A.C. 50 cycles 100 Watt,
92/6 ; also available in metal case with
switch, 105/-, cge, 7/6.
BULKHEAD FITTING. ——9111 diam., flat
tripod type, suitable for %to 100
watt, complete with pushbar swltc lamp-
holder. Ideal for farm buildings, garages,
greenhouses, etc. Brand new, 17/6, post 2/6,
ROOM THERMOSTAT.—Adjustable 45
to 75 deg. Fahr. 250 volts 10 amp A.C. Ideal
for greenhouses, etc., 35/-, t 2/-,

RMOSTA T.—F‘ox trost protcction.
onat,34degF off at 49 d ia

ts, adjustable, 4’8. DOS
THFRMOSTAT SWITCH. —Bimeml type
in sealed glass tube, 2Hn. X 1iin. 30 deg.
Cent. Ideal for Aquarfums, Wax and Oil
Baths, Gluepots et.c Will control 1 amp.
at 240 v. 5/- eac 6 1/-.
THER MO! STAT.—Satchwell 12in. stem
kA0 c 15 amps. A.C., 10 to 90 deg

246,

MOTOK— \'oltDC 1#in. x 2in, approx.
3.000 f m. with speedlegulatorin end cap.
A precision AIJ.Ob 12/& post 1/6.

TERMIN. KS.—2-way fully pro-
tected No. 50/430 4' doz., 50 for 15-, or
100 25/— 3~waY. 8/- doz., 30/ for 50, post 1/6.
VARIABLE, RESISTANCE.—160 ohms, 2
amps. on 10a1n Twin Ceramic formers with
ggntrol l;aglgle Suitable for dimming, etc.,

/=

RLLAYS HIGH SPEED SIEMENS 1,700
1,700 ohms, just the job for radio-con-
trolled models, 21,- each, post 113,
CHARGING RECTIFIERS.—Full, Wave
Bridge 12 volts 2 amps. 18/6, 4 amps, 22/8,
2amp Transformers, 24 -, 4 amp, 27/3, rosf

BALL ACES—No EE2, iln x Hn, 3’
7/8in. x 5/16in., 36 ea. ; 1in. 3/8in., 4,'-
Lessed ea in doz. lots, post t‘ree
THRUST R 6in. x 3/8in., 1/6,
15!- doz post free

A.C. MOTOR.—230 volts, 50 cy., 1/50th
h.p., 3,000 r.p.m, Series with governot.

60/~, post 3/-.
A.C. \IOTORS. 1 third hp. 1,425 r.p.m.,
£ shaft, Ball Bearings, 220/230 \olt,s contln-
uous 1atlng Brand New. £6/10/-, 0f-,
SWITCHES.—A row of 5 ina ﬂush mount-
ing bakelite moulding 54in. x 1|1n X 2in.
Ideal for model railways, 5/68, post 1/6.
VACUUM I'UMPS or Rotary Blowers.
Ex R.A.F. Brand New. 7 cu. ft. per mln
10 Ibs. i:er sq. in, at 1,200 r.p.m. Size.6in. x
2x 1‘1n shnft 22 6 each, post 2'9
MAG — A ‘precision
made clock movement contact making and
breaking twice per second, with regulator.
Brand new in soundproof oak case. Many
uses. blinking lights. etc, 15/- ea., post 216
VOLTMETERS, D.C.—0-20, 0-40, or 0-300
9in, Flush, 10'6 éach, post 16.
CELL TESTING \OLT\IETERS —3-0-3,
in leather case thh prods, 25/-, post 2-.
VOLTMETERS for A.C. Mains 50 cy.
0 300 volts with clear 5in. dial

.C. . 2§in.. Flush
Moving Iron D.C. 0,25, 7/8 each, post 1,6.

ELECTRO-MAGNETIC COUNTERS

Post Office t;@ 11A, countlng to 9,099,
2 to 6 volts D.C. 12 @ each, post 1,6.

WILCO ELECTRONICS

- Pept. P.M.
LOWER ADDISCOMBE ROAD,
CROYDON,

204,
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BRAKE BLOCKS

FOR SURE STOPPING
AND A LONG LIFE

FIBRAX BRAKE BLOCKS stand up to the toughest test—
the split-second emergency. Yet they brakesmoothly
and firmly. Two types: SOFT RED for alloy rims,
BLACK for steel rims.

Ask your dealer for ““FIBRAX”

FIBRAX LTD., 2 TUDOR STREET, LONDON, E.C4

F156A

S'/r/'m'ng examples of
f#fm

Set of advanced
has many spacial
— Pra-facus buly
output. Hooded
ense spot basm.
. 16 watt & volc
dynama. New CT98 Streamiined tail
famp. Chromium. Price 35/~

The new “Captain®*
dosign, and sty

features inclu
for maximum

“Pachfinder.” The ideal dynamoset
for the tourist. Pre.focus bulb and
3 inch diameter lens sad reflector,
ansures a brilliant long range beam.
Standby battery for Pilat Bulb,
and pushepush change over switch.
Price Silvar lustre 4=
Chrome - - 47/¢

CYCGLE ACCESSORIES

JOSEPH LUCAS [CYCLE ACCESSORIES) LTD CHESTER - ST -BIRMINGHAM ¢
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HIGHSTUNE UTILITIES
SOLDERIN(
IRO!
a Pencﬂ Bit. 200250 v. 50 tvt\'vz.(}:t.s?v ]1.1'.;11:

st 1/-. Standard lrou with adjusmble
blt 200/250 v. 60 watts, 13,8, post 1/-. Heavy
Duty Iron, 150 watts, 16 6, post 1/-. Al lpaﬂ-“

replaceable and fully guaranteed, Small
Soldering 1ronms, for use on gas, 1/4, POst
8d. Resin-cored solder for easy soldering,
6d. packets Or large reels &, post 9d.

EX-R.A.F. 2-valve (2-volt) M{CROPHONE
AMELIF FIERS as used in plnne intercom.,
in self-contained metal . can be u
tomake up a deaf-aid ouml: 1nt.ercommum-
cation system, or with crystal set ; complete
with valves and fitting instructions, 20/-.
post 2/6. Useful wooden box with partitions
to hold amplifier, 2/- extra.

SPARKING PLUG NEON TESTERS,
with vestpocket clip, 33, and with gauge.
3/8. post 3d. 8.B.C. l\eon Indicator Ly mps
for use on mains showing ** live '* side of
switches, etc., 2/8, Dost:;d Neon Indicator,
complete with condenser (pencil tvpe),
with vestpocket clip, indlspensable for
electricians, etc., 7/8, post 5d.

BELL TRANSFOR-
MERS,. Th

guaranteed transfor-
mers work from any
A.C. Mains, giving 3.
5, or 8 volts output

at 1 amp,, operate
bulb, buzzer or bell.
gé}llcsupply lght in bedroom or larder, etc.

9/- post 1/~. Similar Trausformer

but with output of 4 8 or 12 volts, 12/6,
t 1/-. Transformer with similar out-

put but with fused secondary and earth
terminal, 18/-, post 1,-. BELLS for use with
elther the above or batteries, 6/6, post 6d.
‘ Biz Ben ™ Chimes. Housed in Cream
Plastic Case Easlly connected to give
Two-Note Chime from Front Door. and
Single Note from Rear. Operated from 6-9
volt Batterles or Transformer (shown
above), 239, post 1.6.

CRYSTAL SETS. Our.latest Model {s a
real radio recelver, which is fitted with a
permanent crystal detector. Why not have a
set dn your own room ? 12:6 post 10d.
Spare Permanent Detectors, 2. each.

When ordered sepmately. 2/6. With clips
and screws, 2/10, post 3d. ~Headpliones,
brand new, 8, G. Brown, G.E.C., etc., 23'-,

and super-sensltive 30"~ a palr, post 1/6.

HEADPHONES IN GOOD ORDER, 6/-.
Better quality, 7:6 and 10/-, Bailanced
armature type (very sensitive). 13/6. AR
post 1/§. New Single Enrpleces. 316.
Balanced armature type, 4/8 (tw
will make an intercom, set). Ex~RAF
earpiece, 2/6, all post 6d. Headphones,
with moving coﬂmike 15°-. Similar phones
with throat mikes, 12/8, post 1/6. Head-
phomne Cords, 1/3 a pair, post 3d. Repluace-~
ment Bands, 1/3, post 4d. Wire Bands, 64,
(All Headphones )isted are suitable for
use with our Crystal Sets.)

HAND MICROPHONES with switch m
handle and lcad. 5/6. 'l‘aunoy. T Siml
mstrument. moving coll, 8/6. All po: 1-
Mask type with switch, 3/8, post 6d. Mlka
Buttons (carbon),.2-. Moving Cofi, 3.6 ;
Transformers, 5-. post 4d. each.

MORSE KEYS.—Standard size kays
wired to work Buzzer or Lamp, 3/-, post 8d

Slghtly smaller keys, 2/8, post 611. lllW.
ZERS, 3/9, or heavy duty, 4/8, post bd.

Termlnals, brass 2BA, mounted on strip.
6d. r. 0005 Alrspaced \'nrluble €on-
densers, 2/8, post 6d. d gang with
trimmers, 28, post 6d. 24 volt 15 mm..
M.E.S. Bulbs for model railways. etc.
1/- each 10/- doz. o5 post 4d. Wander Plugs,

8 doz., ses.—1 amp
uln. packet of 10, 2 6. st 3d. Also 150 mA.
mA., same price, Ex-G.P.0. Tele-

one Twin Bells, with box, 5/~, post 1/6.
glnglc Telephone Bell, 3/6, post 9.

Bargain Parcels of really useful equip-
ment, containing Switches, Meters, Con-
densers, Reslstances. Phones, etc.,
or double 'assortment; 17/6 ; trebie "5-
All carriage 2/6. This country only.

METERS, 20 amp. 2in. m/c, s/ﬁ 20 v. 2in,

m/c. 8/~ ;150 v. 21n mic, 10/~ ; 3.5amp., 2in.
@/-: 4amp. 2in. T.C., in case, with

swltch. ol6 : 100 mA‘ 2in. mic, 716 ;

units containi 2-500 microamp move-

ments, 8/-, post 1/6..

Money refunded if not complotely satisfied,

HIGHSTONE UTILITIES
58 New Wanstead, London, E.11

Letters only.

New illustrated List sent on request with
2d. stemp and
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All letters should be addressed to

the Editor, “THE CYCLIST,”

George Newnes, Ltd., Tower House,

Southampton Street, Strand, London,
w.C.2

Phone: Temple Bar 4363
Telegrams : Newnes, Rand, London
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B.L.R.C.-R.T.T.C. Agreement

JTHE fight for power and contro!l between
the various cycling organisations is
slowly drawing to a close, and the first
smove is the recognition by the R.T.T.C. of
the B.L.R.C., which approves in principle
that time-trials should be controlled by the
R.T.T.C., road races by the B.LR.C., and
circuit races only by the N.C.U. A meeting
between the various bodies will seek to
develop this proposal.

_ This is a further blow to the N.C.U. at a
time when it is struggling to put itself on a
sound financial basis. Arrangements have
already been put in hand to sell the present
headquarters of the N.C.U., at 35, Doughty

* Street, London, W.C.1, in order to take
advantage of present enhanced property
values and to enable the union to move into
more modern office accommodation. A
purchaser at a satisfactory price has been
found and the Union has found also satis-
factory alternative accommodation. Full
services of the Union will continue as usual.
The finance and management commuittee
recommends to the National Council meeting :
that only one national council meeting be
held annually, and that in January, instead of
the two present badly sited meetings (from
‘the sport’s point of view) in October and
March ; that machinery be introduced which
will make the union’s centres financially self-

 supporting and able to retain the fruits of

~ local effort.

. The position of the N.C.U. must have
been known to the delegates attending the
National Council Meeting of the R.T.T.C.
It can only be presumed, therefore, that they
envisaged that the Union has finally lost
national support in its attempt to submerge
the B.L.R.C. during the past 12 years or so.
Whilst one sympathises in the position in

. which the N.C.U. now finds itself, the present
tendency merely indicates how
unwise have been its counsels
and how reckless in ignoring

" the advice which has been
tendered to it during the
past years. The League has

;, proved stronger than the
N.C.U. and the R.T.T.C. in
spite of their combined efforts
over a long period, and it must
be said that neither of these
two bodies &émerges from the
conflict quite scatheless, and
each has lost considerable face
in the eyes of the racing ;
fraternity at this undoubted -
victory for the League.

Let us now hope that, having
lcarned the error of their ways,
they will in future live in amity
with the League, which has
brought a freshness to the
sphere of cycling sport and
torced a realisation that the methods of the
past belong to those who live in it. The sooner
they are removed from any position where
they can exercise malicious authority, the
better, and we hope that that will be the next

step to prevent a recurrcnce of questionable

-actics. .

P
© POMOIN RANOACE - ”CE-A{M‘NS Bt Road

I am glad that my consistent support and
advocacy of the League, both in print and
with Government departments, has had
effect.

Some Straight Words to the U.C.L.
EARING on this matter, since it is com-
parable, the Union Cycliste Internationale
has postponed its intended expulsion of the
N.C.U., an expulsion which, in my view, it was
not qualified to bring about. This weird body
which, like most other cycling organisations,
seems to have been conceived in hate and
bred on it, was itself a dissident body in the
early years of its formation, since it broke
away from the International Cyclists’ Associa-
tion which preceded it, and which was founded
by Sturmey, who at that time was well dis-
posed towards the N.C.U. The I.C.A. did not
meet with the full approval of the Frenchmen,
and by the usual subterranean methods which
seem common to cycle sport, it torpedoed it
and formed the U.C.I. The arrogation unto
itself of powers to expel the N.C.U. is just a
piece of sneering impertinence which should
not be tolerated, and might well lead to the
formation of yet another body to take over
world control of cycling sport. What the
U.C.IL. has done, others can do.

Car Door Dangers

CORRESPONDENT takes me¢ to task

for my remarks in the January issue on
the dangers of carelessly-opened off-side car
doors. I do not withdraw my comments.
Having witnessed a number of these accidents,
it is my view that a number of them are duc
to the carelessness of the cyclist entirely and
in others the cyclists have been guilty of con~
wributory negligence. 1 readily admit that
there are motorists who thoughtlessly open
their doors without making certain that the

landweark .

the TOLL HOUSE

wear Hungerdrd
Aanique building knowk
tosany qeucrations of
road travelless

road is clear behind them. Equally, it is
the duty of a cyclist to see where he is going.
I have witnessed cyclists riding with their
heads down on many occasions when car doors
have been opened. However, no matter who is
to blame, there js an equal duty upon the cyclist
to take care and to apprehend such thought-
lessness. For many years suggestions have
been made that cars should be fitted with
sliding doors as is the practice with some
delivery vans to-day.

Amateurs and Publicity
T the R T.T.C. National Council Meet-
ing the regulation relating to the display
of makers’ names on bicycles again arose,
and onc district council wanted the rules
more rigidly enforced. Personally, I see no
harm in the maker’s name being displayed
on a machine, and I dislike this rooted
suspicion that a cyclist is endeavouring
to obtain publicity in this way for a particular
make. Certainly no maker to-day would pay
for such trifling and ephemeral publicity for
his wares. It would be almost valueless to
him, and it is time that the R.T.T.C. lived
in the present. One delegate naively suggested
that the real culprits werc newspaper cditors,
who, knowing the regulations, published such
pictures. Only the editors of cycling journals
would know the bulky rules which govern
cycle sport. No one would suggest that the
editor of a local or national paper would
understand them. It would seem, however,
that the R, T.T.C. itself has not read its own
rules, for the rule is clearly and unambiguously
stated. It is: . .. nor shall the rider have
the name of his machine or its makers so
prominently displayed that it appears in
photographs reproduced in the Press.” This
places the responsibility undoubtedly on the
rider. A simple solution cxists, however,
and it is within the province of the R.T.T.C.
to insist that all machines should have the
name of the maker covered during a race and
whilst within the presence of Press photo-
graphers. Newspapers are under no con-
tractual obligation to the R.T.T.C. to enforce
its rules. In any case, it is my own view that
the rules regarding publicity should be
considerably modified, as should the rules
regarding advance publicity of time trials.
They are quite out of date, unnecessary, and
relate to a period when the trade amateur
flourished. He docs not to-day, Except for
professional record racing, manufacturers
do not rely upon the fleeting publicity of a
win in the Bath Road 100 in order to sell
a bicycle. It would not scll one machine.
Quite apart from the maker’s name appcaring
it is possible to identify some bicycles because
of the individuality of their design. Year by
year the RT.T.C. at its annual meceting
debates rules and it frcquently adds to them
or cnlarges upon them. The rules have
become altogether too ponderous and
voluminous, and a small committec should
be appointed to simplify them. Many of
them could be collapsed into one simple,
all-embracing rule. Such a committee
should be composed of the younger brethren
of the cycling movement,.—F. J. C.
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unenlightened immediately calls to

~ mind visions of a great mass of heavy
cquipment, including such items as tentpoles
and blankets- and with the-inevifable frying-
pan strapped on the outside, . but nowadays
there is good quality, lightweight cquiprhent
available and cne person’s kit may be packed
into the space afforded by a pair of roomy
pannier bags and a saddlebag. -
‘The equipment carried should include a
tent, a sleeping-bag, groundsheet, pfessure
ve, combined canteen and frying-pan, of
the type shown in Fig. 1, two enamel plates,
ename] mug, cutlery and a small ¢anvas water
bucket. Clothing and toilet gear are matters
for personal preference, but take nothing that
is unnccessary. To the end of the list it is
always advisable to add a tin opener, two boxes
of matches, a small torch and a long length of
string. The food carried is another item which

THE mention of cycle camping to the

Fig. 1.

will vary from camper to camper, but it is of
interest to notc that spccial containers in
polythene have been designed for such things
as butier, cggs and salt and pepper. !

-Travelling in a party has its advantages as
the equipment to be carried may sometimes be
evenly divided between members to facilitate
packing. If one large tent is carricd instead
of several small ones, thc result will probably
be a saving in weight and this principle may be
applied also to frying-pans, billy-cans, canvas
buckets, ctc.

The Tent

This is, of course, the first item to be con-
sidercd and its size will depend upon the
number in the party and the sleeping arrange-
ments being made. The typc often used by
the cycle camper is that known as the “ hike ”

A

What to Take a‘.n.d How to Carry it

Ueft)—The

tent and this accom-
modates two peoplc
comfortably. = A tent”
of this type is shown
in the heading photo-
graph. The tent
poles are in three
short sections and fit
together by mecans of
socket joints ;- the
usual wooden tent
pegs are replaced by
metal ones ofthe-
meat-skewer variety,
and when packed the
complete iiem is
contained in a waterproof case forming a
cylinder about 18in. long and 8in. in djameter.

If your tent is one that has been lying in
the box-room for some time, it would be fool-

hardy to use it without giving it a thorough-

overhaul. First, find out whether it is still
waterproof, and the best way to do this is to
pitch it on the lawn and leave it to be exposed
to a few rain showers. .

If it needs reproofing, an effective proofing
solution may be formed by dissolving alumin-
ium stearate in carbon tetrachloride. The
strength is immaterial, but the best way to
make this solution is to dissolve the stearate in
warmed tetrachloride, adding a small quantity
at a time and stirring constantly. The water-

.proofing is carried out by rubbing over the

fabric to be treated with a pad impregnated
with the stearate solution. The two chemicals
mentioned are available from any well-known
drug house.

Guy lines should be tested to see” that they
have not frayed or rotted and to make sure
that they are still firmly attached to the fabric
of the tent.

The Sleeping-bag
A down sleeping-bag is usually carried in
preference to blankets as it occupies less space
and is also warmer. Blankets are inclined to
wander during the night when there is no
heavy mattréss for them to be tucked under,
and a down sleeping-bag saves all the trouble
of using blanket pins. At the present time
there are many ex-Govcrnment surplus stores
which can supply gooed quality sleeping-bags
and they can,
of course, be
. obtained also

Turm-Sport  camping from the
stove and the Gilwell -usual camp-
canteeil. ing outfitter.
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Some bags incorporate a groundsheet—a
further saving in space. For extra comfort the
luxury camper might like to take an inflatable
rubber mattress. A

“There are many types of stovc available for
cooking, using either solid or liquid fuels.
Both systems arc efficient, but remember to
pack the stove and its fuel away from the rest
of the equipment—methylated spirit does not
improve the taste of food! A typical stove is
shown in Fig. 1. "Making a fire for cooking
purposes in camp is an operation which calls

for a lot of practice and no.little skill, but even

the cxpert will admit the advantage of the
small’stove when camp is made late on a wet
evening and all the materials for fire-building
are soaking wet.

Pannier Hints

_The means provided by the manufacturer for
fixing some types of pannier frames are small
clamps which fit round the seat stays of the
cycle in two positions—just above the mudguard

“bridge and at a point about 9in. above the rear

drop-outs. - The combination of vibration and
weight of the lcaded panniers often works the
lower clamps loose, however tightly clamped in
the first place, and if it is intended to do a great
deal of camping and to make continued use of
pannicr bags, it is worth having specidl lugs
brazed on to thc seat stays. When pannier
frames work loose it is usually because the
clamps shift on the secat stay, and the brazed-on
lug with the pannier framebolted toitintroduces
the necessary permanency to the arrangement.

An alternativc idea to make pannier frame
fixing more rigid is to add an extra supporting
bar on cach sidc extending down to the rear
wheel spindle, the cnds being drilled and
clamped under the rear wheel locknuts (see
Fig. 2). The method of fixing to the pannier
frames is a matter to be decided according
to individual circumstances as is
also the length of the additional

parnier frames.

Tig. 2.—A suggested method of fixirg
The eriginalelips could
be used for additional suppeort.

supports. ‘This type of arrange-
ment may somctimes be found
incorporated in pannier frames
when they are bought.

Loaded panniers and a
large saddlebag can bc
surprisingly heavy and it
would be advisable,
whencver possible, for the
the occasional camper to
change to a hcavier-than-
usual wheel to support
extra weight. Onasingle-
gear machine a larger rear
sprocket would also bec
found an advantage,
although thc ideal solu-
tion is a variable gcar.

Nut
snd bolt.

b
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GALPIN’S

ELECTRICAL STORES

408, HIGH STREET, LEWISHAM,
S.E.13,
Tel. : . Lee Green 0309. Nr. Lewisham
Hospital.
TERMS : CASH WITH ORDER
© (Ne C.OD)

All Goods seat on 7 days’ approval
against cash.

P.M. EXTENSION SPEANERS, Sin.,
3 ohmcail, in*first~class condition, 19/,
post 16,

EX-GOVT. ROTARY CONVERTORS
24 volts D.C. lvpuc 50 vohs 50 cycles, !
phase "at 450 wazis. _. (complete
with Step Up Transiormer) from 50 volits to
230 volts, LI3}I0’- each of CONVERTOR
“only €910/~ each
EX-NAVAL ROTARY CONVERTORS
110 vofts. D.C. Iaput. Output 230 volts 50
cycles § phase 250 watts capabie of 50 per
cent. owérload, in good condition, guaran-
teed veeight approx. 110 Ib., £13/10/< each.

TOTE SWITCHES multi contact, with
operating gear, large 25/-, small 15/~

1} H.P, D.C. MOTORS, !0 volts, 3,000
r.p.m,, new, 'arge size, 35/-; starters to
suit N.V.R.,

MAGSLIP motors, 50 volts A.C., large
size, as new, 8,6. P./P. | 6 TRANS-
MITTER TYPE, 3in., 15/- P./F.

IRON CLAD safety switches, 2 pole,
DP/DT 250 volts, 60 amp.,-new, 18/6. P./P.
1/6.

D.C. MOTORS, 24 volts, large size 8/6.
P./P. Y- |

ROTARY CONVYERTORS, with alt
smoothing and control, input 28 volts;
D.C., output 300 voits, 260 mA, 150 volts,
10 mA and 4.5 volts ac5 amp., ) outputs
are D.C., as_new, 45/-, P./P, 2/s.

THREE PHASE TRANSFORMER. Not
auto, 110 v., 200 v,, 400 v, 2 kW, New,
€25,

LARGE METER movements, fzirly low
£.5.D. avarage 6 in. deflection, very high
quality, 7/6. PP, 1/6.

MOVING COIL meters, all 2 o 3 in.
dia., damaged cases or glasses, 310!‘ 10/-,
guaranteed one sound meter ; 6 for 18/-
two sound meters, No iunk, all are, or
suitable.for, M/A meters.

MAINS TRANSFORMERS alt 230/250
volts primaries (New) Heavy duty Output
combination of 0/6/'2]18/24/30'36 volts 4/5
amps., 38/6 each. D|tto6ISamps 51/6 each.
Ditto !5-amps. Output, 75/- each Another
with combination oi 0/6/12/18/24 volts 6/8
amps., 51/6 each, Ditto 10/12 amps., 586
each Ditto 25/30 amps. OQutput, 85/- each.

MEDIUM SPOT WELDER TRANS-
FORMERS, Input 200/250 volts. QUTPUT
combination of 0/2/4/6/8/10{12 volts at
50/70 amps., £6/7/6 cach., Ditto 120/150
amps. Output, £8/10/- each.

ELECTRIC LIGHT or POWER CRED:T
METERS," 10 amp. load, 25/-; 20 amp.
load, 47,06 30 amp. load; 57/6. Al carriage
paid.

PREPAYMENT 1/- SLOT METERS. Set
at 2d. per unit. 10 amp. load, £4/2/6 ; 20
amp. load, £5/2/6 each. Carrxage pa«d
Fully guaranteed.

PREPAYMENT METERS, 6d. slot only.
Set at 4d. per umit. 5 amp, load only, 50/~
each. Carriage paid.

AUTO WOUND Voltage. changer
TRANSFORMERS. Tapped 0/110/200/
230/250 voits 200 watts, 48/6 each ; 350
watts, 57/6 each ; 500 watts, 76/6 each ;
1,000 watts, (6/5/- each ; 1,500 watts,
£8/8/- each ; 3,000 watts, (l7/|0/-

FILM PROJECTORS, 35 mm, silent and
sound, with lens, £35 ; without lens, £30.
Buyer collects, other gear, Please call.
Good film for cutting, size 5% in. x 24 {t., 7/6.
5} in. x 4 {t., 12/6. Both post free.

ROTARY CONVERTORS. Input 24
volts D.C. Qutput 50 or 100 volts A.C. 500
cycles | phase at 300 watts, £8/10/- each.

Any TRANSFORMERS made to order
within 7 days from date of order.
Numerous other items-in stock. Please
ask for quotation,

Clients in Eire & Northern Ireland, please

ask for quotation 2as to carriage charges.

The above charges only apply to England,

Open ll° day. Saturday, Splendid odd
| bargains for visitors.
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INTERESTING BARGAINS Qi
TROLLEYS GROUNDSHEETS
ey Sew ecnar moley | ST ecamicene Ty i ety

on lin. axle on steei

frame approx. 18in. x
8in. Oflered at the price of a single wheel,
30/~, plus 5/- carr. complete

ADJUSTABLE LAMPS

Brend new, oxidised

copper finish, bufit- &- g

in .switch, takes N %
!!

stapdard bulb, 18in.
flexible neck adjus-
table to any angle suitable
for home or werkshop.
Usually 50/, our . price
30-, P. &. P. 2/6. Supplied
minus ﬂex or bulb,

)

)ACK KNIYES
'I‘he traditional ex-
kni

mmplebe with tin

2ner, and normk-

ly lcosting 12'6
each, -used but fn
firstclass condi-
tion, with marlin
spike, 31) without.
3~ P. & P. 64.

PNEUMATIC TYRED WHEELS
AND AXLES
2 roller bearing wheels, with 16 x 4 tyres,
mounted 33in, apart onaxleand hub.
overall, Brand new, worth £12 for wheels
n}one. £7. 10.0 plus carr, 10/-.

ASTRO COMPASS
MK N

Suppliet in good condition
jn sturdy box with inpstruc-
tions for use in Astro Navi-
gation and star identification
—also instructioms for com-
version to Dumpy Level.
15/, P. & P. 26,

TRIPODS

Light (5lb.) wood tripods 38in. legs, brass
top, which-can be adapted to take any
instrument or camera or can be easily
convertedinto a usefu! ARTIST'S EASEL,
ex. govt. and complete with handy ca.rry
ing sling. 10/6, P. & P. 28,

PRESSURE GAUGES

Boost —6— +2 psi.
Au‘ W'0— 80 ps.t

0—1.000 p.s.i.
Hydraunc 0—1000 p.s.i.
Alr . 0—2000 psi

/.. \oach, post free.
DIAL THERMOMETERS

100/300 degrees Fah-
renheit. Brand new.

lnto qu

3=y 481 . &/ Prices per

vd., please add 6d. P. &
P. to total of order.

Tubular 8lm opens up
- to double stated width,
thus™ 48in:  tubular
mpkes 96in. sheet.

Effectively

sealed into bags
by the heat of a
tch

There are
innumerable
applcations in

‘ection .against
dustand damp with POLYTHENE of which
Mothproof Bags are something we all
need. SAMPLE FREE. S.A.E. please.

*  IMMERSION PUMPS
New zircraft equi ment. will operate on

12 or 24 volts A. D.C. available in
three lengths 147, 21' 50”.  Price 35/~
each, p. & p. 2/-,

£1/-, post free,

SLEEPING BAGS
Ex-Airborne forces, a very lar bag
approx. 8ft. x 3ft., weight 141bs, . padded with
kapok or pure wool, these bags were
intended 1o be used without other pro-
tection by Qur paratroopers ; they are
unused but during storage in ‘the Middle
East the waterproof undersheeting has
deteriorated and ie in maé)y cases split.

£10 to make today and are really good

\alue at me low price of 30, plus 5/
of course, our usual guar-

ant,ee of samsra‘,tion or money refunded.

REV. COUNTERS
Brand new, calibrated 1000/
£000 r.p.m. 3in. ¢l oper- &
ates 4:1 ratio, 20/~ post H WM
frep. Makers' price about § 8
£7.10.0. Flexible ¢rives to
fit, patterns A, B, C E,
J asadvertised below,

T

FLEXIBLE
DRIVES

g 43
B ) = “3* 76
3 - &5 g 12/8
& 36 5~ 43 13-
D e i 15/
E 72 25° 43 20/~
F 45° 22/6
G 2%0° a4 53 300~
2 35 2; 94° 45/-

102~ 1.50" 150°-
Patt. His heavy duty dr‘\e'mmbase plate
and bearings.
P. & P. 1% per drive-extra : 3 or more post.
free. Post free with Tev. counter,

NEW AIRCRAFT FUEL TANKS
Beautifully made frem alaminium covered
with sponge rubber 2nd wover glass outer

skin.

Capaclty approbg. chape Prk;\e
Tyl 120 -

580 gal. eliptical 500 -

Carriage extra, drawings available S.A.E.
please.

Ruhlwr tanks (semi rigid), approx.

rectangular 66” X 14" X %bgmp. 83 gallons, |
e.

15 - each, plus 10/~ carri

TRANSPARENT
PLASTIC

~ SHEET

Clear as glass, flexible, does not crack,
Sheet size : 50in. x 26in.

Thickness 010 Per zheet 86
Thickness .028 .. per sheet 16/~
Thickness .030 per sheet 21/~

" P. & P. 1)~ per order.

FLEXIBLE PIPING

wired internally
originally intended for
conveying hot air in
ajrcraft, unsuitable for
liquids, but Ideal for
e blowers, air extraction

and ‘makes ideal basis
for car heater. 10/-, P. & P. 26,

ELECTRIC CAMERA MUFFS
Bra.nd New 24 volt.s. Heavily quilted box
taining several vards of

. ‘plw:dc covex‘ed healing element, thermo-
d

stat, useful flex, etc.,, complete with
instruetions from P.M. to make electri-
cally heated driving mitts, 2-. P. & P.173.

REALLY HEAVY DUTY FLEX{BLE
DRIVES,

Attention of industry is drawn to our

stock bf new flexible drives 16ft. long, with

14* rubber covered outer containing spiral

‘wound drive 3* diam. capable of transmxt-

-ting several horse power. A real bargain

at £7.10.0 each or sold in cut lengths at
15~ per foot.

ELASTIC SHOCK CORD

We have one of the largest stocks in the
country of this very useful material, the
appucat.ions for_which are as yet not

¥ If vou have a problem,
parmcularly in" lashing down maybe
elastic 15 the answer. By the time this
appears in print we hope to be able to
offer a comprehensive range of diameters
and end fittings in various lengths and wilt
be pleased to supply full details in receipt

f S.AE. Trade engiries also welcome.

PLUMBERS WIPING CLOTHS
New fine quality material 36" x 10”, Stock

~clearance 2/- each, post 6d. Dozen lots

St 2/-.
SEWING PALMS 2.6 each. post free.

THOMAS FOULKES

187/182 THE ARCHES,

DEPT. PM,,

PHONE
LEY.1013

GROVE - GREEN ' ROAD, -E.lI

1 00 Hizh Speed Slitting Saws §
nmi blotﬂng Cutlers, -2 14 ¢lara.,

5/8° bore, 0.045°, 0,051, 0.057<, 0.C64¢
thick, 3/9 each. 2 3/4° dia., 1° bore, |
0.827", 0,0367,

2,000 igh Spcv.-d.'l‘oolbns. greund
f.msh slightly below 3,8° square, 3°
long, actual present cey wvalue 47/-
rer doz. A most uceful hargain, 25/~
per doz. 18/8 half doz., 2 8 each.

/47, /87, 1* Whit., 50/- per set. Also
B.S'F. ditto, 50/- per set. Oply a third
of real value,

1,000 Bigh Speed Side and Tace
Cutteri. 2 /2" dia., 1' hole 1/4°, 3/87,
12 tmek 15/-each.” ¢ dia.. 1° hole, 1/2°,
20/~ each, 3 1/3° dia., 1*
hole, 8/8’ 34" thmk 25/- each. 4° dla.,
7/8°, 1" thic] iclc, 1 hole, £2 each., 5" dz&
1" hole. 1/2". 24° thick, §0/- each.

1,600 HS. Long Sthaight Shank
dwist Drills approx. 116° and 3/32°
dia., both 4 3/4* long, 2.6 pair. Approx.
3(16* ‘and 3/ dia., 6° and 7° long, 5/~
the two, 9/64° dia., 11' long, 26 each.
Approx. 13/64” dia., 10" long, 4,6 each.
Approx. 15/64' dia..'d 1:2° long, 4/6 each.
3/8° dia., 11" long, 10/- each.

200 I1.8. Spot Facing Cutters 1 1/4°
dia., 1/4° dia. detachable pijot. No; 2
M.T. shank. An essontial tool for racing
bolt holes on castings. Worth- 4b/-.
Gift 12/6 each.

1.000 ILS. Inserted Blades Ex-

pandinx Reamers, 21,327, L3527, 16
11[16'—3/4' 176 ; 27:32% '15/16°,"18/8
7/8"-31/32", H

6 . 15/16'1 116°, 80/~
31;/(!&"-] 18", 2216 111/16°-1 {167, {98 '

32 6 cach.
oo su.s llex,ADlo Nuts, Sizcs 147,
5167, 3[8 716" and 1,2° Whit., B.S.F..

Amcrican Car thread or 26 brass thread,
These sets are in a neat case. Present
day valuc over U0/- per set, to ciear 15/
per et any thread.. Two sets £84,
four sets 55/-. Also 5/8° and 3.4 in Whit'
and B.S.F. only,. 58°. B+ cach; 34°
€/~ each, 10/- per pair.
1.000 §1.8. Morse l"lm'r S|
Mills.. No. 1 shank 14°
1/3" 8/6, also No. 2 sha

rin
6, 7, t.b t
worL 9, 17‘6 e Jot,

All'items brand new:

reld, except overseas.
2,000 Smal] --H.S, Tvust l)lm‘,.
approx. 1/32°, 3/327, 4/- doz. pmx. 8
1/167-1/4°, 7;6 per doz. &pprox. ;- §/82-
15732", 10/-. :

, 8ix for
:{go ll,."dlrcst;lgr %I% %)h‘ﬂ[al' ‘dia,
cutting 1/4~ /167, 1 'Whlt
B.S5.F., also brass threa
all sizes and' American NS. 12/- per
sef, of b sizes, 2 sets 22°6, i Sels 4218,
Taps to suit 12/6 per set, either taper
(e)gcls]econd or plug. 1° dla. stocks 6/
1,060 Mand Rcamers, 5107, /6 each,
&/8°, 4/9 each
1.000 Bish Sp('etl Parting on Tool
iiades, Eclipse brand ; 11/16% x §r32*
x 57 long, 5/- each ; 1316° = 1‘16 % 6"
long, 5/- each ; 15/16° x 8/32' % 6° long,
&/-_each, .
7.000-. Pratt & Whitney; . ‘circular
eplit dies, -superfof qualit; (:i rrecision
ground cutting cdges, 13/)6" dia. suite
ah!s for machine or hand use; Bizes :
5, 6.B.A., 86 rer sct, 13/16° die
stgck 36 each.
000 Ball l{uces, 1;8° bore, 318" 0.d.,
18" t.lcnk 4f- palr i 14 %ore 8/4* 0.d,,

1 or¢ers past

82 /- pair mnm: hore.
19 mm. o.d,, 6 mm. -thic . 4j- paiy ;
ilmm b .Zb 0.d. Bmm thick, 4/

7,8 o.d. 32" thk:k

000 le-s 4°6° good assortment,
10/8 doz.. also toolmakers' needie fles
ass., 12/8 doz.

Metal Marking Punches sfzes 3/327,
1/8° and 1/4°, figures, 85 per set,
letters, 25/~ per set, any size.

2,000 Straight Shank End Mills,
size 1/8°, 5/32°, 3/16", 7/32°, 1/4' b/16°,
list price 30/- set, 15!— set, also 3:8°,
K 16' 1/2° ditto, 1216 set.

.S, 90° Connlu'smlns. body
1/2‘ aia. Glft 5/— each

1,600 relled ood Chisels,
hand]ed 1/4' 5/16°, IB' 1/2%, 5/8°, 314,
78, 1.7 Actual value ‘34 Girt 25/

200 Cast Steel” Cu-cnlnr Saws for
Wood dia., 6/~ ea Ll

C! 05 3
13/6 '10%, 18- : 127, 24/,

1,000 Semi High Speed Centre
Drills, Slocombe brangd 5/16° body dia.,
31327 point 1,6 each, 16/8 per doz.

20.000 Small High Speed Milling
Cutters, various shapes and styles. |
We -want to ‘clear these quickly 12
assorted, 15/~

J. BURKE

192 Baslow Road, Totley,
Sheffield

lnspcc(mn Only at  Rear 36
tzwilliam St., Sheffield. *
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24 v. Blower Motors as used for Hedge |
Trimmer, 18/9. 10K6/115 12-24 volts |
as used for car heater, 30/-.
Transformers, Input 200/240 v. Sec.
tapped 3-4-5-6-8-9-10-12-15-18-20-24.30
volts at 2 amps., 22/%, 17-11.5 volrs ac
5 amps., 22/9, 17-11.5 volts at 13 amps.,
16/9, 7.3 volts, 2 amps., 8/6. 12 months®
guaranree.

Model Makers® Files with handles. Set
of 6 assorted in wallet, 0/-
Selenium Rectifiers £.W. 12-6 volt, 100
mA, 4/-. 1A, 8/6, 3A, 12/6. 4 A, 17/6. |
3 A._ 30/-. 250 v. 100 mA-H.W., 10/5. |
300 mA., 13/-,

| Miniature {2 or 6 v. Relays. 10 amp.

Silver Co>tacts. SM, DM or SM and
B, SCO, #/3.

M/c Microphones with matched trans-
former, §5/9.

Chrome Vanadium H.S. Steel Twist
Drills. Sets of 9, 1/16in. to Jin., 3/9.
Sets of 7, full size, 6/-, Sets o.‘ |3, 10/-.
Allin walets.

12 v, Ultra violet bulbs, A.C.or D.C. 5/~
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METALS

ALUMINIUM, BRASS,

Angle, Sheet, Tute, Foil,
Tin Piates, Silver Steel,
Drills, Taps, Dies, Screws, Etc.,

Strip, Channel,

Etc.

Etc., E:c. and many other items for use
Large or Small guantities,

COMPARE our PRICES. (2d, Stamp

AND ACCESSORIES

Expanded Metzl

Formica, Perspex, Pegboard, Paxolin, Ebomte. Curtain Rail and Rod, Adhesives,

CLAY BROS. & CO.
6a SPRINGBRIDGE ROAD, EALING, W.5 |

Phone : EALing 2215 |
2 MINS. EALING BROADWAY STATION, OPPOSITE BENTALLS

4
P
» H
3

COPPER, STEEL, ETC.

Rod, Bar, Wire, Moulding, Etc., Ecc.
Blanks, Rivets, Springs, Etc. Tools,

in Home, Workshop, Etc.
Quotations by Phone or Post.

for List.) MAIL ORDER SERVICE.

Rheosuts, 12v. 1 AL 2/6. 12v. 5>A IO/S
New 6 v. or 12 v. Vibrators. 4 Pin, 919_.
Fishing Rod Aerials. Sets of 3, 9/-.
Plus /6 Rail Charga.

Uniselector Switches 5C point 3 bank
50 v. D.C., 25/-.
Miniature Model Motors.
D.C. 2in. x {lin., 11/-. B
New 24in. ' T ' Square. Ex M.O.S., §/6.
Chrome Car Extension Aerials, {ft. to

12v. 180 mA_, |

4ft., 13/6. B hdgw
Nife "Nickel Batteries. 'Pracgi'cally
everlasting. 1.2 v. 2.5 A, 2%in, x {in. x
3in., 6/-. ldeal for models. |

We can supply any D.C. voltage
and Contact Combination.

All Carriage Paid in U.K. {
Lists Sent on Request.
THE
RADIO& ELECTRICAL MART

309, Harrow Rd., Wembley, Middx.
Nr. The Triangle, |
Telephone : WEMbley 6655, l

-Relays.

By renaowned Swiss Makers.

records to 30 minutes.
Fully guaranteed. Would cost today mor

67-73

Fhone : Eclf 2|O6/7

7,000 EX-ADMIRALTY

CTOPWATCHES
55‘%0’! POST FREE

Fully jewellad movement.
Start and stop with shde ; fly back by winding button.

I
CHARLES FRANK |

SALTMARKET,

Britain’s largest stockists of ex-Government bmoculars and scientific equipment.
Send for free catalogue.

Reads to 1/5th second and || |

e than £ l

GLASGOW C.1

Established

1937 l

March, 1957
WATSON’S SPECIAL OFFERS

CLOCKWORK MOTORS

Extremely well made heavy dutv double
spring motors originally designed for Gun
Predictors but easily adapted for many uses.
ELECTRIC HORNS.—Standard car type
for 12 volt circuits,. New and boxcd.
Price 14/6, post 2/-.

BATTERY HYDROME’I‘ERS — Approx.
Sin. ‘'overall. Price 1/9 each, post 3d.
COIL SPRING BELTS. —im x 12if. long.
Extends to 15in. Any number caa be
joined together. 20 for 4/6, post 9d.
COMBINED TEMPERATURE AND
VACUUM GAUGES.-—90 deg. 10 212 deg.
F. and 0-30 vacuum. 2iin. square illumin-

ated dial, with 20ft. armoured capillary
tubing, Brand nsw. Price 22/6 each,
ost 2/-.

ENS UNITS.-—Consisting of two §in.
fens in 2in. brass focusing mount with
adjustment 2in, overall. Price 14/6, post | -.

INSTRUMENT PANEL LAMPS
Approx. 5in. x 1in.
SMALL TRANSFORMERS. — 200:259
1 ph. 50cy. to 12 v. 100 w. Extremely useful
for domastic power purposes, model rail-
ways and small low-voltage handlamps.

Price 35/-, post 2/-.

PRESSURE  GAUGES.--0-150lb. per
square inch. Luminous remote reading
with approx.” 30ft. copper tubing and
banjo connections. Price 8/6, post 2/-.
Hundreds of other Bargains available.
Send 4d. Stamp for MONSTER ILLUS-
TRATED LIST.

EASTERN MOTORS,

ALDEBURGH, “SUFFOLK. Phone 5/

FRENCH—SPANISH
GERMAN—ITALIAN

Learned in Six Months by Peiman Method

| have derived great benefit from Part |,
in fact | believe that with no other system
wouid so much progress have been made,
as the time at my disposal has been both
fimit2d and irregular. Thanking you for the
care with which your Institute has corrected
my work sheets, and for a very enjoyable
course, (Q.P. 643)

THIS letter is typical of thousands

received from readers who are
learning languages by the Pelman
method, which has revolutionised
language teaching.

This wondarful method enables
you to learn French in French,
Spanish in Spanish, German in
German, and ltalian in Italian, with-
out using a word of English. The
system is so simple that even a
child can understand it. Gram-
matical complexities are eliminated
and the whole of the insiruction
is given through the post.

The Pelinan method is explained in four
little books, one for each language :
French, Spanish, German, [talian

State which book you want and it will
be sent to you by return, together with a
specimen lesson, gratis and post free.

WELbeck 1411
i ~-POST THIS FREE COUPON TO-DAY
g Pelman Languages Institute, :
¢ 130, Norfolk Mansions, Wigmore St., :
London. W.1.
; Please send details of Pelman method }
of learning : :

French, German, Spanish, Italian
(Cross out three of thc:e?

Namz ...cociereeenen
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. These two tools are ideal for every
home handyman. Each cutter has
Razor-charp but very tough

Also_suitable for mild steel, and
non-ferrous metals like aluminium
and copper.

Cash Price :
‘“ File Type,”" 12/6, p. & p. 1/6.

20 00D £ 0 N O 2 O O O O A Y O
SURFORM |

for everyone

BRIDGES NUCLEAVE PRESS i

CROPS - PUNCHES * mvsTs

Exerts 2 tons pressure yet
only welghs 61 1bs. Designed
for punching. nibbling, crop-
ping and riveting, it has in-
numerable uses in engineer-
ing, leather and plastic
industries and for the home
craftsman. Supplied com-
plete with 1 set of punches
and dies, pair of cropping #
tools, 1 rivet-
ing punch, 1
short riveting
die, 1 long
rivetlng die.
CASH

-
3
i
A

) Y Y IO D O O OO

monthly “pay-
mentsof12 11,

teeth set in a cutting strip. Sur-
form works fast on wood, plastics,
. ‘“ Plane Tvpe." 17/8, p. & p. 2/6.
or sold together for 30/-, p. & p. 3/-.
! Deposit of 3'- and 6 monthly pay-
ments of 5 -.

rubber, leather, hardboard, etc.
2 R 2 O 15 I IO O O O

(Dept. PR12), 3, Corbatts Passage, Rother hithe

Douglas Jordan Ltd.

New Road, London S.E.16.

For clean round

shelves, etc.

and

M

Manufactured by i
JOHN M. PERKINS & SMITH, LTD,, B

TUNGSTEN CARBIDE TIPPED TOOLS
PLUGGING DRILLS

for all fixing jobs with Maso Plugs.

GLAZEMASTER
For drilling windows, mirrors,

Write for Booklet P.M. Obrtainable from your Tool Stockist
fronmonger,

MASON

holes in brick, concreta, tiles, marble, etc.,

glasses, bottles, plate glass

ASTER

RAUNSTON, NR. RUGBY

Tel. : BRAUNSTON 351-2

NEW CABLES & HITINGS

TOUGH RUBBER CABLES

per yd. 25 yds. 50 yds 100 yds,
296

1/044 Twin 8id. 15/~ 581 -
1/044 3-core 114d. 21/~ a1y 8 Y
81029 T'win 1ld. 1986 i 5!
3020 T. & E. 1/04d 23/6 46 3 91/3
71020 Twl 1/5 32/6 64/3 127/~
T2 T. & E.  1/9id. 411‘ 808 1586
71044 Twin 23/- 245
Twin Lead, 50 yds.. 3/029,-69/3 ; 7/029, 112/9.
VIR, 50 yds., 3/029, 17/3; 7,029, 28/3. Earth
Wire, 100ft 71029, 1) 16 5 TI020, '7I9. Twin
PVC Transp. Flex. 50 vds., 10/~ Twin
Maroon, 25 yds., 12/6 : 50 yds., 22/6. TRS.
VIR Lead Cables of all sizes. Holders, C.G..
8/-. Batten, doz., 12/-~. Roses, Brown 8-
te, doz., 10/~ Jnc. Boxes, L1
Lge., doz., 13/-. Switches, 1— y 18-:
2-way, doz., 24/-. » White_ Switches, 17 -way,
24/- ; 2-way, oz., 30/-.~ Flush Swltohes
1-way. 18/-. 2-way. doz., 24/-~. Ceilins
Cord, do., 1-way. 5/- ; 2-way, @/-. 2 amp.
2-pin Sw. plugs & Tops, ea., 3/-~. 5 amp.

Sw. & Tops, ea., 9/~ amp. 3-pin
disto., A.C. only, ea:, 8/i~. Wood Blocks,
3xi5/- St x1.7/8; 3x3x4.8/6:. 54x
3 xt! doz 8/-. White, 3x + GI- ;3Exd, 71- 3
4x1, 9j-. Cable Clips, S " 'Med,,

3/3. 15 amp. D.P. Insulated SW fuse, 9/8

21 amp. Ironclad, 2-way, 15A. Spltr., 13/8.
30 arnp. Ironclad P. Switchfuse, 196,
Metal 6-way-Consumer Unit, 42/8. Sw.gear,
Fuse bds.

. "‘Single Car
00 yds., 25 - Conduit &
Flttings, $n. and 3in. Industrial Refectors,
Tubular Hi Fluorescent Fittings,

Time Switches, Eleciric Blankets, Shavers,

Halr Dryers, Fires, Chimes, and all electel-
cal equipment. ts on request. Single
items - supplied. Batisfaction guaran-
teed. Terms : Cash with order : carriage
paid if over £4 ; orders of £20 or over less 5
per cent. discount. Open dally, inc. Sat., 9to

: Thurs. 9 to 1. Cailers Welcone.

LONDON

WHOLESALE WAREHOUSE

165 (PM), QUEENS ROAD
PECKHAM, S.E.15
Tel.: NEW Cross 9148 or 08%0.




How are you
off for Springs?

B’ - TERRY'S BOXES OF ASSORTED SPRINGS are

:;‘E just the job for your experimental department —
S o =
ae2 a wonderful assortment of Compression’ and
R ] . .

ms<3  Expansion Springs .. . all sorts of lengths, gauges,
%4 diameters. The nine boxes we show are just a

s

. dddddddsdddil
SLEMLERRAR L baa bbb e

few from our range. Why not let us send you a

full list — free?
pression Springs 1 to 4% long, 22 to 18 ™
S

No. 1013.

I

Jad

o

i s TERRY"S

(e el oo bl dan., U =2! ASSORTED SPRINGS

Compression, ! gross Assorted, §” to §”, 1" to 2" tong, 27 to 20 S.W.G. 15/-, it
No. 388.  gross Assorted Small Expansion Springs, §” to 13", 18G 10 21G. ¥ These Boxes of Springs
9/6. No. 758. Fine Expansion Springs. 1 gross Assorted { to §°, {” to 2 long, 3 ; The prices quoted are subject to the can also be obtained at
27 to 20 S.W.G. 15/-. No. 466. } gross Assorted Small Expansion Springs {” ; wsual trade discount. LONDON
to 11" long, 3/32" 10 3/I6~'dlam...2lG to 24G, 6/6. No. 1013. 1 gross Smail Coil e 27 Holborn Viaduct
S°m7p5r::853"$) Sp}r\lr\(gsr.t ,’.d iq lhi Elong. QIJZ’; o 7IAIG(;.diami, 24Cé l? 19G §/-. ; HERBERT TERRY & SONS LTD. MANCHESTER

0. s z. Assorted Light Expansion 1" to A7 diam., 2" 10 6" long, 22 to 279 De: at
18 lS.s\a’.G.llO{S. I?o. 1024, 20.Comgressioln Sprtings ls’}l(o)ng, o diar%)., 24G \ REDDIICH AW CORGHS BIRMI!:(I;}S&.:JE
o . suitable for cutting into shorter lengths; an Expansi 14" to 12° 0 i
long, 5/32° 10 §° diam., 22G to0 16G. 24/-, ’ g =ronis T4 % SPRING MAKERS FOR 100 YEARS | 210 Corporation Street

HTI17D(R)

MEND MODELS

Mend or model with
Rawlplug Plastic Wood

L —;}alliablg as p%tty, ye({,'

— when dry — it’s wood!

’ Me” ’ Youcansaw,Flane,sand-
4 paper, paint or polish.

: Moulds to any shape;
strong, weatherproof.

rawtertue PLASTIC WOCD

Tubes I[- Tins from 2/3

& & & & ® ¢ ¢ & & 0 © &
k P

MAKE MODELS DRILL BRICK

Mend anything from ] . .
crockery to cricket clgrrr}érllt’b rétcc’f” ‘%%ﬁ
bats with Rawlplug f astonishing ease and

— DUROFIX, the i
colourless cellulose S%?IV{;%} ﬁai‘gglg §
adhesive that's Masonry Drills. Can

heatproof and : £ .
waterproof. Strong, almost ggl‘}fe‘éfgc}g%{}:d 051.315111: : !

invisible join—for good ! ideal for making holes for Rawlplugs

rawtrLic DUROFIX rawrrLuec DURIUM-=tipped
Tubes from 9d Tins from 2/9 - DRILLS

BS210

FROM YOUR IRONMONGER OR HARDWARE sToRes THE RAWLPLUG CO. LTD - LONDON - SW.7 ..



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

Jie & Tool Design Machine .
Press Tool & Die Design Automobile .
Sheet Metalwork Structural b

Automobile Repairs
Garage Management
Works M’gmnt. & Admin.
Practical Foremanship
Ratefixing & Estimating
Time & Motion Study
Engineering Inspection
Metallurgy
Refrigeration
Welding (all branches)
Maintenance Engineering
Steam Engine Technology
1.C. Engine Technology Aerodynamics
Diesel Engine Technology Electrical Design
Ordnance Survey Dr’ship.

R/F Concrete 5
Structural Engineering
Mathematics (all stages)
Radio Technology
Telecommunications
Wiring & lnstallation
Television

Radio Servicing

Gen. Elec. Engineering
Generators & Motors
Generation & Supply
Aircraft Mainten. Licences

BUILDING AND STRUCTURAL

L.1.0.B. A.LA.S. A.R.S.H, M.R.S.H.
A.M.LP.H.E. A.AL.P.A. A.F.S. A.R.I.C.S.
Building Construction Builders’ Quantities
Costs & Accounts Carpentry & Joinery
Surveying & Levelling Building Inspector

Clerk of Works

Building Draughtsmanship
Quantity Surveying

Heating and Ventilating

GENERAL, LOCAL GOVERNMENT, ETC.

Gen. Cert. of Educadon
Book-keeping (all stages)
College of Preceptors
Woodwork Teacher
Metalwork Teacher
Housing Manager (A.I.Hsg.)

Common. Prelim. Exam.
A.C.LS., A.C.CS.
A.C.W.A, (Costing)
School Attendance Officer
Health 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
Engmeermg Practical experience is
unnecessary for those who are willing
to learn—our Guaranteed ‘‘ Home
Study ” courses will get you in.
Those alréady 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 SEVENTY YEARS OF
*  CONTINUOUS SUCCESS

'NATIONAL INSTITUTE OF ENGINEERING

(In association with CHAMBERS COLLEGE—Founded 1885)
(Dept. 29)

148, HOLBORN, LONDON, E.C.I

SOUTH AFRICA : E.CS.A, P.O. BOX NO. 8417, JOHANNESBURG
AUSTRALIA : PO, BOX NO. 4570, MELBOURNE

2 To. be filled 77 iready h
FOUNDED 1885 - FOREMOST TODAY! & Tl e ety e
p—

Free Guide — SUCCESS IN ENGINEERING

This remarkable FREE GUIDE explains :

TO SELECT FROM !

A.M.l.Mech.E;, A.M.LM.L,
A.M.Brit.I.LR.E., A.M.L.P.E.,
A.M.I.C.E.,  A.M.lL.Struct.E.,
A.M.1.Mun.E., M.R.S.H.,
A.M.LE.D., A.F.R.Ae.S.,

| 132-PAGE BOOK FREE/

SEND FOR YOUR COPY

Openings, prospects, salaries, etc., in Draughts-
manship and in all other branches of Engineering
and Building.

How to obtain money-making technical qualifications I
through special RAPID FULLY-GUARANTEED
COURSES.

*

*

MANY INTERESTING COURSES

London B.Sc.,. Degrees.

Fully guaranteed postal courses for
all the above and many other
examinations and careers, Fully
described in the New 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

] Free Coupon

To: NATIONAL INSTITUTE OF ENGINEERING
(Dept. 29), 148-150, Holborn, London, E.C.1.

NAME
ADDRESS.

! My general interest is in : (1) ENGINEERING
(2) AERO (3) RADIO (4) BUILDING
(s) MUNICIPAL WORK

The subject of examination in which I-am c_specially interested is

(Place a cross against
the branches in which
you are interested.)

|
I
|
I
!
| Please Forward your® Free Guide ‘to
]
]
I
|
|
i




