
CURTAINS AND LIGHTS FOR YOUR STAGE
A ROLL -AWAY PROJECTION SCREEN

BUILD YOUR OWN CLUBHOUSE
A DROP-LEAF TABLE

MAKING FISHING LURES
INDOOR FIREWORKS FOR CHRISTMAS

MAKING A HOME PRINTING PRESS
SPECIAL SECTION FOR JUNIORS



Stuck for a Spring?
If so, Terry's BOXES OF ASSORTED SPRINGS
are the answer. Here you have a marvellous assort-
ment of Compression and Expansion springs . . . in
all varieties, weights, lengths, gauges and diameters.
The 6 boxes we show here are only a few from our
very wide and varied range. Let us send you a fully
illustrated list-post free.

t.4). 757. Extra Light
Compression, 1 gross
Assorted, -k" to i", I"
to 2" long, 27 to 20
S.W.G. 15/- each.

No. 758. Fine Ex-
pansion Springs. 1

gross Assorted l" to
r, r to 2" long, 27
to 20 S.W.G.

15:- each.

No. 388.1 gross As-
sorted Small Ex-
pansion Springs, r
to 1}", 18G to 21G.

9/6 each.

No. 466.1 gross As-
sorted Small Ex-
pansion Springs, r
to 1 }" long, /1" to
*" diam., 21G to
24G. 6'6 each.

Cut
production
costs with

No. 1013. I gross

Small Coil Compres- TERRY
sion Springs, to Wire
11' long, h" to Circlips
diam., 24G to 19G.

(Square Section'
6/-

We can sup-plyfrom
stock in sizes
from f" to r

No. 753. 3 doz. As-
sorted Light Ex-
pansion, r to f"
diam., r to 6" long,
22 to 18 S.W.G.

10/6 each.

Really interested in springs P The 1957 edition of "Spring
Design and Calculating"-full of spring data-post free 12/6.

TERRY'S
ASSORTED SPRINGS
HERBERT TERRY & SONS LIMITED REDDITCH WORCS

(Makers of quality Springs, Wireforms and Presswork for over a century)

HT22A

Do -.it youmeto- with e&

HANDISPRAY
OUTFIT

Ideal for

HOME HANDYMAN
MODEL MAKER

CAR OWNER
AMATEUR

DECORATOR

Jarious applications include
SPRAY PAINTING

CREOSOTING

TYRE INFLATION
DISTEMPERING

INSECTICIDE
SPRAYING

Easily carried-weighs 451b

Si+

PRICE £42-5-3 including gun & hose
or 333',, deposit and insurance, znd

balance in 12 monthly payments of E2-10-6.

Write for Leaflet CB. 112

B.E.N. PATENTS LTD. (Division of Broom & Wade Ltd.),
P.O. Box No. 10, Dept. X. HIGH WYCOMBE, BUCKS. Tel.: High Wycombe 1630

V. 234

Its real value

. ^P!1!111111111101'

for quality

for flavour

for aroma

for cut

for freshness

Its a, Gallaher Tobacco



December, 1957 NEW.Ats PRACTICAL MECHANICS 113

TELEVISION TUBES
12 MONTHS

14" £5.10.0
GUARANTEE

RECTANGULAR

17" £7.10.0
T.V. TUBES

6 months full replacement, 6 months progressive. Made possible by the high quality of
our tubes. Ins. carr. 15/6. SPECIAL OFFER of I4in., 15in., I6in. round T.V. TUBES at ES.
CONVERT your 9in., 10in., I2in. to these sizes. Information on how to " Do -It -Yourself "
in our FREE catalogue. I2in. T.V. tubes, £6. 3 months guarantee on all round tubes 15/6
ins. carr Also T.V. tubes with burns from 15/. State type and size required.

POPULAR RADIO OR R/GRAM
CHASSIS, 39/9

3 waveband and gram. Si het. 5 valve (intnl. octal). Ideal for
tablegram but still giving high quality output. 4 knob control.
8in. P.M. speaker, 7/9 extra Set of knobs 2/-. Size I2in. x 6in.
x 7in. Less valves Ins. carr 5/6

ELECTRIC CONVECTOR HEATER, 99/6
Cleaner, cheaper, safer than paraffin. A.C./D.C. Switched for I or
2 k/watt 200-250 volts. Illuminated grille. Size : 26in. x I8in. x
deep. Ins. carr. 10/6.
ELECTRIC FIRS, 17/6. Hammered finish. A.C./D.C. 200-250 volts.
I kiwatt. Post 3/6.

CAR AERIAL 6/9.

MIDGET EVER READY BATRYMAX, 1/9
" B " type battery 22! volt. No. 8155. Ideal for midget or personal radio, hearing aid
or photography flash. Size I in. x 2in. Post 3d. 6 for 71-, post 6d. 12 for 12'-, post 9d

SUPER CHASSIS, 99;6
5 valve superhet chassis with an 8in. speaker. 4 control knobs including TONE, VOLUME
and TUNING. W.C. switch 4 waveband, with position for gram P.U. and for extension
speaker. Intermediate frequency 425 kc/s. A.C./D C. Chassis size 14)" x 7' x 10". Ins. carr.5/6.

175- 560 metres M 850-2,000 metres L
29-- 65 metres SI 12- 30 metres S2

RADIOGRAM CHASSIS, 29/9. 5 valve s'het, 3 w!b.nd and gram., including
8in. P.M. speaker. A.G. mains. Complete less valves. Front drive. Size I 2in. x 10in. x 8in.
Printed dial. Ins. carr., 5,6.

17" T.V. CHASSIS £19.19.6
Latest improved cir-
cuits. Higher E.H.T.
(brilliant picture). Im-
proved sensitivity (for
greater range). Chassis
easily adapted to any
cabinet. I7in. rectangu-
lar tube on adapted
chassis. All channels.
Less valves. 12 months
guarantee on tube, 3

months guarantee on
valves and chassis

Valves me up . (5
valves), 6SN7, 6V6,
EY51, 2-6D2s. Others :
6118, EL38, 7-6F Is. With
5 valves £21.19.6. With
all valves, £25.19.6
TURRET TUNER, 50/ -
extra. State . B.B.C.
channels (and I.T.A. if
Turret Tuner required.)
Ins. carr. (incl. tube!,

25,1-

I4in. T.V. CHASSIS, TUBE AND SPEAKER L13.19.6.
As above with I4in. round type tube. Less valves. 3 months guarantee. With S valves,
£15.19.6. With all valves, £19.19.6. Turret Tuner, 50/- extra. Ins. carr. 25/- (incl. tube).

BEAUTIFUL EXTENSION SPEAKER, 29/9
Complete fitted with 8in. P.M. speakers, ' W.B. ' or " Goodmans "
of the highest quality. Standard matching to any receiver. (2-5 ohms).
Flex and switch included. Unrepeatable at this price. Money back
if not completely satisfied. carr. 3/-.
SPEAKERS, 8/9. With O.P. trans., 10/-. P. & P. 2/9.
SPEAKERS, 12/9. Goodmans or Elec. High quality 8in. P.M. Money back-sati facticw,
guaranteed. P. & P. 2/9. Export orders invited.

ARGOSY PUSH-PULL
R/GRAM CHASSIS, 139/6

B valve : 2-EBF80, 2-EL42, ECH81, EBC41,
EZ80, EM34. Latest models. 3 w/band and gram.
Switched. Over 10 watts output. Full tone
range. 4 knob control. Size I4in. x 9in. x
Less valves.
Ins. carr. 5;6.

A.C./D.C. MIDGET RADIO, 99/6
CCH35, EF39, EBC33, CL33, 35Z4 or metal rec. 3 con-
trol knobs. Switched for gram. In attractive brown
plastic cabinet. 15in. x x 9in. Ins. carr. 5,6.

Terms available.
Send for our FREE 1958 catalogue.

621/3 ROMFORD ROAD, MANOR PARK, E.12.DUKE lirg CO Liverpool Street to Manor Park Station -I0 minutes.
Tel. 1LF. 6001-3.

Open all day Saturday.

* Permanent Magnets in action *

hake --v4 ataddiaahoi
a notice -ooalid

Simply place your "reminders" between
a magnet and the dashboard. Illustration
above shows the famous "Eclipse"
Pocket Magnet. Ask for new publication
P.M. 162/56 which gives many other
uses of magnets.

PERMANENT
MAGNETS

?lade by James Neill & Company (Sheffield) Limited
nrld obtainable from all tool distributors

PM 46

TRADE MARK

Mk V. "EVEREST"
MULTIPLE RADIO CONTROL UNIT

Tuned Reed. 6 Channels
The crowning achievement for the remote control
of all Models. The PROTOTYPE of this set " swept
the board " at the Radio Control Competitions
during the Season 1955.

RECEIVER
Fitted with Standard Hard Valves with
an average life of 3,000 hours, and
6 Standard Relays. The Receiver
output will operate either Electric
Motors or Escapements.

CONTROL BOX
Control Box size, 6in. x 5 1 in. x 2/in.,
giving up to 6 Controls with ample lead
to Transmitter easily held by hand.

TRANSMITTER
Self-contained for housing all batteries, and with 8ft. sectional
Aerial. Fitted with 2 Standard Hard Valves (1 Mullard DL92,
I Mullard DCC90). Price, complete (including Purchase Tax),
L29.3.11.

RECEIVER ONLY (including Purchase Tax), £17.15.3

CONTROL BOX ONLY (including Purchase Tax), £4. 12.5
TRANSMITTER ONLY (including Purchase Tax), £6. 16.4

Write for our NEW Illustrated Folder giving full
details of all E.D. ENGINES. RADIO CONTROLS,
SPARE PARTS, ACCESSORIES, etc.

Order from your model shop.

ELECTRONIC DEVELOPMENTS (SURREY) LTD
6.3"" ISLAND FARM RD, WEST MOLESEY,) SURREY/ ENGLAND. ./`'-'!/t-r,
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Training with
THE WAY TO SUCCESS

The great and growing demand of today is for TRAINED
men. Tens of thousands more are needed, but there is no
worth -while place for the untrained.

Let I.C.S. Postal Tuition give you the specialised know-
ledge that marks you out for promotion to the best jobs-
for SUCCESS ! I.C.S. teaches you at home in your own
time-expertly, quickly and easily. It is the world's
largest and most successful correspondence school,
offering courses for almost every branch of trade, industry
and the professions.

ADVERTISING
Practical and Mail Order
Retails and Dept. Store
EXAMS : Advertising
Ass. I.P.A.

COMMERCIAL ART

BOOK-KEEPING &
BUSINESS TRAINING
Accountancy
Costing
Secretarial
EXAMS Chartd. Inst.
Secs., Ass. of Cert. &
Corp. Accts. Inst. of
Cost & Wks. Accts. Inst.
of Bookkeepers

ARCHITECTURE &
BUILDING
Drawing & Designing
Quantity Surveying
Builders & Surveyors' Clerks
Construction
Air Conditioning
Heating & Ventilating
Woodworking
EXAMS : Roy. Inst. of
Br. Archts. Inst. of Cluant.
Survyrs. Roy. Inst. of
Chtd. Survyrs. Inst. of
Bldrs. Inst. of Clerk of
Works.

CIVIL ENGINEERING
Surveying & Mapping
Structural & Concrete Fngg.
EXAMS : Inst. of Civil
Engrs. Inst. of Mun. Engrs.
Inst. of Strut. Engrs.

MANAGEMENT
Foremanship
Indust. Management
EXAMS : Br. Inst. of
Management. Inter Final
& Cert. in Foremanship

ELECTRONIC
ENGINEERING
Industrial Electronics
Electronic Computers

FARMING &
HORTICULTURE
Arable Farming
Pig Keeping
Poultry Keeping
Farm Machinery (Mainten-

ance)
Flower, Vegetable & Fruit

Gardening
EXAMS : R.H.S. General

FIRE ENGINEERING
EXAMS : Inst. of FireEngrs. Fire Service
Promotion

GENERAL CERTIFICATE
OF EDUCATION
Principal Subjects at Ord.

or Advanced Level
Engg, Joint Board Prelim.

MECHANICAL
ENGINEERING
Subjects include :-
Welding, Fitting. Turning,
Erecting, Jig & Tool Design
Production, Draughtsmanship
Maintenance, Diesel Engs.
Diesel Electric Locomotives,
Refrigeration,
Sheet Metal Work, &c.
EXAMS : Inst. of Mech.
Engrs. Inst. of Prod. Engrs.
Soc. of Engrs. Inst. of
Engg. Designers
Cert. in Foremanship

ELECTRICAL
ENGINEERING
Illumination & Heating
Power House Attendants
Electricians'
EXAMS : Soc. of Engrs.
C. & G. Cert. in Elec.
Engg,

MOTOR ENGINEERING
Diesel Transport Engs.
Owner Drivers'

PHOTOGRAPHY
A new Course incl. Colour

Work

RADIO & TELEVISION
ENGINEERING
Service Engineers'
Television Servicing & Engg.
Practical Radio with Equip-

ment
EXAMS : Br. Inst. of
Radio Engrs. C. & G.
Radio Cert. P.M.G.'s
Cert. in Wireless. C. & G.
Telecoms. Engg.

SALES PROMOTION
Sales Management
Window Dressing
EXAMS Inc. Sales
Mangrs. Ass. United
Comm. Travellers Ass.
Dip.

WRITING FOR PROFIT
Free Lance Journalism
Short Story Writing

NEW ' LEARN -AS -YOU -BUILD' PRACTICAL
RADIO COURSE. Build your own radio receiver

and testing equipment.

Moderate fees include all books

INTERNATIONAL CORRESPONDENCE SCHOOLS
Dept. 169D, International Buildings, Kingsway, London, W.C.2

Please send me free booklet on Age

Name Occupation
(USE BLOCK LETTERS)

Address

12.57

Addresses for Overseas Readers
Australia : 140, Elizabeth Street, Sydney. Eire 3, North Earl Street, Dublin.
India : Lakshmi Bldg., Sir Pherozsha Mehta Rd.. Fort Bombay. New Zealand
182, Wakefield Street. Wellington. N. Ireland 26, Howard Street, Belfast.
South Africa Dept. L., 45, Shortmarket 5,reet, Cape Town.

December, 1957

Sag itiffeartfivay
110fmi DEPOSIT

Deposit refunded if not satisfied.

BY POST!

POST

HOME WORKSHOP
and DRILL KIT
also available.

Please write for
details.

Cash Price £6.19.6
Fully guaranteed

1/
4 INCH

ELECTRIC DRILL
MAKE advantage of this special

CURRYS postal offer. The fa-
mous Black & Decker drill sent to
you BY POST for only to/- deposit.
A robust power unit for drilling up
to 1" in steel and A" in wood. It will
take all 'the many Black & Decker
attachments to complete your home
workshop. For sanding, polishing,

de -rusting, buffing, grinding, sawing or turning. ACJDC
motor. State volt, required. Postal Terms: Use it while
you pay --it's the easiest way to buy on CURRYS gradual
payment terms. Balance by 24 weekly payments of 5/1i.

10/- NOW TO- CURRYS LTD., DEPT. C.75
WORTHY PARK,
WINCHESTER, HANTS.
OR FROM ANY CURRYS BRANCHu rry

THE FINEST START

A POPULAR GIFT
CROWN OUTFIT

A kit of guaranteed tools that will
provide lasting pleasure, 22/6

Other outfits from 13/6 from branches
and stockists everywhere, or by post.
Send coupon for free 20 -page booklet on

Hobbies.

To Hobbies Ltd., Dept. 073, Derehant,
Norfolk.

Please send free booklet and items
marked thus : , (Post free.)

):I Crown Outfit, 22;6

rf Galleon Calendar Kit No. 3188, 5 -

Name

Address

. . . for man
DI lad is a

Fretwork Outfit
Whatever your age it's never too

early-or too late-to take up the fascin-
ating and rewarding hobby of modern
fretwork. A Hobbies OUtfit provides
all the necessary tools for making models,
furniture, novelties and a host of other
projects for which Hobbies supply kits
of materials and full instructions for
making.

For instance, look what an attractive
and. practical job can be made of the
Galleon Perpetual Calendar illustrated
below- a worthy gift for anyone.

Galleon Calendar-materials and full
instructions for making.

Kit Ni. 3188, 5-
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MAKE THIS
YOUR

Nnia5
PRESENT!!

The OOZELEM BIRD
is only one of the
many fine collector's
pieces you can make
at home and save
££££££'s.

4116
COMPLETE
INCLUDING
POSTAGE &
PACKING

Send today for

THE AMATEUR GLASSWORKER
Complete kit contains-Blow Lamp, Rubber Tubing,
Tools, Flint and Coloured Glass Rods, Full Instructions,

in Wooden Box complete with Clamp.

Sole Distributors

SWAN GLASSWORKS
77A PARK ROAD LONDON E .10

A glutton for work, a delight to handle and,
weighing only }28 lbs., the sturdy, versatile

BURGESS bandsaw can be carried right to the
job. Saves you time, work and money.

No

Big-capacity-I2" throat depth
Multi -purpose blade cuts most materials-

up to 3(" thick: cuts curves with ease.
10" x 10" tilting table locks in any

position through 45'
Blade tensioning and tracking

adjustments
Self-lubricating roller blade -guides

Aluminium -alloy main frame
Rubber-tyred wheels with

roller bearings
Dust -sealed continuously -

rated motor
On/off toggle switch *

Retail Price :

*

f19.7.6
No. 8852/250 (22S -250v. motor)
No. 8852 200 (200-220v. motor)
No. B852/110 (110 volts motor)

Unmotorized version
(No. BBS2'UM) with drive

spindle to take owner's
own pulley(s) : E13. 17.6

The unmotorized model is also
available with complete set of

fittings-as illustrated-
for fast and slow speed

driving by 1" electric drills :

No. BBS2/BD (for Black & Decker 1" general-
purpose drill) L16.10.0

BBS2/WB (for Wolf or Bridges general-
purpose drills) L16.7.6

Write for leaflets: BURGESS PRODUCTS Co. Ltd. (Small Tools Division), HINCKLEY, LEICS.
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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
ties between minus 50 deg. F. and plus 250
deg. F. An ingenious magnetic snap action is
incorporated which gives freedom from radio
interference. The operating temperature is
altered by rotation of the adjustment screw,
clockwise for increase and anti -clockwise
for decrease. Dimensions tin. x (in. x yin.

PRICE 5/6 each. Post 3d.

9

'....z

`,..., ,

* SU PPR ESSIT*
(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,
etc., up to I amp. Price 3/6, Post Free

WE HAVE A REPUTATION
MOSTATS AND LIST SOME

THERMOSTAT. CS. Convector Thermo-
scat for Space Heaters and Low tempera-
ture Ovens. 15 amps., 250 volts
40/80 deg. F. 25/-, post 5d.

THERMOSTAT. MB. For control
Electric Immersion Heaters up to 3
90/190 deg. F, 15 amps., 250 volts
12/0/0, post 9d.
THERMOSTATS. PF. Room Thermo
scat, 15 amps., 250 volts A.C. Sin. x
x 2in. A beautiful instrument. Temp.
ranges 30/90, 40/100, 40/80, 60/100 deg.
as required. E2.0.0, post 6d.

REPLACEMENT
ELEMENTS

FOR DOMESTIC ELECTRICAL APPLIANCES

We stock over 200 types of element replacements
for Fires, Irons, Kettles, Hairdriers, Toasters and
Boiling Rings. Send for Catalogue.

OF

A.C.

of
kW.
A.C.

-

liin.

F.

FOR HIGH QUALITY THER-
OUR STOCK ITEMS HERE :

THERMOSTAT. BW/1. 3 amps., 250
volts A.C. For control of hot -plates, vul-
canisers, etc. 501550 deg. F. IS 6, post 4d.
We are only too glad to send illustrated
leaflets on any of these Thermostats if

you will send a S.A.E. stating which model
interests you.

IMMERSION HEATERS
We can offer a wide range from 2 co 4 kW
and in stem lengths I lin. to 42in Please

send for our catalogue.

GREENHOUSE THERMOSTAT Model PJ. Miniature Thermostat

Type ML. Constructed especially for the amateur for control of domestic Electric

gardener. The scale plate is calibrated " High- Irons and special-purpose

Medium -Low " and has a temperature range of machines where space is limited.

40-90 deg. F, Current capacity is 10 amp., 250 volts Capacity : 5 amps., 250 volts A.C.

A.C. Differential 4-6 deg. F. Size 4:/in. x tin. a Ilin. lie, x gin. x 11/16in. Single

screw fixing. Price 9/3 Post 3d.
PRICE : 35,'-. Post 6d.

FIT

Double
Silver
Grip,
Streamline
Bakelite.

74 NEON INDICATOR

I I

4- '.....!

I0/6d.

BLANKET
TO DATE.

SUITABLE
OTHER
REQUIRES
CATION
(SOLDERING

SWITCH!
Post free.

.
irt

(

L 4
-

IT

ON

THIS TO YOUR ELECTRIC
UP

Pole Break, A.C.-D.C.
Contacts, Improved Cord
Simple Wiring. Modern

Styling in Cream

AND BRING

ALSO FOR ANY
APPLIANCE WHICH

A VISUAL INDI-
THAT IT IS

IRONS, ETC.)

THE TECHNICAL SERVICES CO.
SHRUBLAND WORKS BANSTEAD SURREY
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EX -GOVERNMENT BARGAINS
MAKE YOUR OWN ASTRO TELESCOPE.
BRAND NEW ACHROMATIC OGs, 20in. focus, 45mm
dia., 25/-. 20in. paxolin tube to fit with lens retaining rings
6/8. Focusing eyepiece. 8/6. £2 the set.
DITTO, but with 27in. OG, and 27in. tube, 50/- the set.
TERRESTRIAL TELESCOPE. ALL BRASS ADMI-
RALTY TYPE. 20X. 241n. long, 6 lbs., focusing eyepiece
83.10.0 ea.
VARIABLE POWER TELESCOPE-. 7-2IX, 52mm. OG.
As new in case with lock and key, £6.10.0 ea.
DITTO 5-15X. 52mm. OG. AS NEW in case with lock,
£5.0.0 ea.
ROSS 20 x 70 PRISMATIC TELESCOPE. Built-in filters.
Eyepiece at approx. 60 degrees to line of sight. As new
£12.10.0 ea.
INFRA RED MONOCITLARS. " Tabby " equipment.
Comprising 3X optical system, infra -red converter cell.
focusing eyepiece and built, in Zamboni pile 11.T. supply.
Complete in leather case. In near new condition and tested
working order, 45/-.
ALL SPARES for above available. See lists.
NEW LEATHER CASES for ROSS service type 7 and
10 x 50 binocs., 25/- ea.
TWIN ALARM BELLS. 6in. dia. gongs, 230 v. A.C., good
condition, 35/- each.
CIRCULAR GLASS PLATES. 9in. x lin., 301- ; 15in. a
1 Ain.,
MOTOR BLOWERS. 230 v. A.C. 300 w., 1gln. outlet;
Powerful blast. As new, £3.10.0 each.
MOVING COIL METERS. 2 lin. sq. flush fitting. 0-40 v..
5-20 v., 50-0-50 a.. 20-0-20 amp. Ex, equip. 816 each type.
Post 1(-. 0-40 v., new. 10'6.
ODD ACHRONIATS. liin. dia., 3-4in. focus 61- ea. ;
lin. dia. x 1/in. or 2in.. 6?-.
TAYLOR IIOBSON PROJECTION LENS. 51n. FI.5
coated. New, £14 ea. Cost £80.
TELESCOPE 0Gs. Achros. 3in. dia. x 121n. focus by
Ross. New, £4 ea. 3 lin. dia. a 32in. focus. New, £14.
Sin. dia., £12. See lists for other types.
EYEPIECES. 5/8in. W.A. Orthoscopic focusing mount.
50/- ea. Ex new equipment. lain, Ortho. extra wide angle
(2in. field), 6 coated lenses. Ex. new equip. Focusing
mount, £5 ea. Ex used optically sound, £3. liin. W.A.
ortho. Coated. S/in. field. New non -focusing. 30/. ca.
See our lists for other types.

ALUMINISED SURFACE MIRRORS. New. Finest
grade flats. Olin. x Sin. X 121- ea.
IRIS DIAPHRAGMS. 40 and 45mm., 101. 60 and
65mm., 15/-._
RIFLE SIGHTS. No. 32 Mk. 1, 3X wit]. E. and W. adjust,
Sound condition, £5.10.0 ea.
DITTO, but without adjustments. No. 42 Mk. 1. New
condition, £3.15.0 ea.
BRASS SLIDE MOVEMENTS. Adaptable to enlargers
and other focusing devices. Slide runs in 5 ball races in
brass channel. 121n. x 21n.1 A snip at 86 ea. P. 1/6.
BRASS RACK. 10in. long with steel pinion to suit, 6/6.
CHART BOARDS (DRAWING). Ilin. x 31in. x lin,
in canvas case with cover. Battened back with hardwood,
brass bound corners and mounts 'or tripod. Leather
pouches and fitting on back holding Mass rules. curves and
straight edges and 36 hinged flap drawing pins and other
oddments. Brand new and unused, so:- ea. Ditto, slightly
used and minus drawing pins, My- ea.
MIDGET Mo-rons. t' in. a 2/in. with V pulley and wire
belt. 12-21 v. A.C., D.C. Built-in speed governor, 10/8 ea.
16nim. RECORDING ('AMER YS. 1l in. F4. Anastig-
mat lens. 24 v. D.C. motor driven. OK for time lapse or
single shot recording. Not for normal nine use. Tested
OK and complete in case with magazine. £3.15.0 ea.
Spare macs., 26 and 1016 ea.
MOTOR BLOWERS. 12-24 v. A.C.,D.C. NEW & BOXED.
As specified P.M hedge trimmer. 27 6 ca. Used, good
condition. 21 - ea, Ditto. Miniature U.S.A. type, 2703.
FIELD TELEPHONES. Type D. With dual post office
type hand set- 30- -. post 2 6.
EONG RANGE 1111;11 POWER DUAL TELESCOPES.
A.A. identification. l2X and 35X OG. 60mm. Cost £185.
As previously described or see our lists. In new condition
£15 ea. Used condition. need cleaning, 812.10.0 Carr
it extra.
ASTRO TYPE TELESCOPES (Finders) 5X, Bin. OG.
Graticuled 00. and eyepiece focusing. Near new.
£2.19.6 ea. Post 2.6.
BOMB DELAY SWITCHES. Jewelled watch movement
allows up to 36 hr. delay. 5 a. switch, 211- ea.
ELBOW TELESCOPES (Predictor). 8 x 50. Brand
New. £3.5.0 ea. Can be converted to approx. 25X by
fitting extension tube and new OG. OG. to suit. 351,

BENDIX HAND GENERATORS. 'As specified for
" Practical Householder " washing machine. 211-, carr.

DIRECTORS. No. 6. By Ross, C.T.S., etc. A valuable
instrument to builders, surveyors. etc. All the move-
ments of a small theodOlite, IX prismatic scope. In
excellent condition, £6. Each cost over 000, see our lists.
GEAR TRAINS. 10 gears, 3 take -offs, speed governor
and cam operated switches, ex American equip. New,
7/6 ea.
FUEL PUMPS. 24 v., A.C./D.C. Ideal for garden foun-
tains and waterfalls. 600 g.p.h., 3703 ea. Carr. 3,6. Trans-
formers to suit, 17/6. Carr. and packing, 4/-.
PROJECTION LAMPS. 110 v. 300 w. standard pre focus,
916 ea. 3 for 25i-.
TRIPODS. 36in. legs. Brass pan and tilt head, leather
end caps and sling. Brand new, 17/6 ea.. carr., 2/6.
TRIPODS."Sit. medium heavy extending type. Brand
new, 35/- ea. Will fit the A.A. scopes. chart boards and
No.6 directors. Carr. 5/,
TRIPODS. Heavy duty, 5ft. ex. type. Fitted heavy
P. & T. head plus ball and socket. Also fitted short metal
legs for use at ground level. New, £3.5.0. Carr., 7,6.
HEAT FILTERS. 2in. dia. (3 pieces) for projectors, 63.
BINOCULAR MOUNTINGS. Suit most 7 x 50 or similar
with elevation and panning adjustments. New, 3.6 ea.
BURNING GLASSES. 3l in. dia.. slightly scratched or
chipped, 5- each. Neg lenses slightly chipped, 3lin. dia.,
5'-.

SCOUT EX -ARMY SIGNALLING TELESCOPES.
2in. O.G. 3 -draw. As New at £8.10. Slightly used at £6.10.
All optically perfect.
GERM 1.N DIENSTGLAS PRISMATIC BINOCULARS.
6 x 30 s.e.f. Excellent condition, £9.15.
10 x 50 DI ENSTGL AS. Sep. eye focus. Excellent con-
dition. £22 ea.
GERMAN s'rEnEOSCOPIC BINOCULAR TELE-
SCOPES. 10 x 50. Complete with geared elevation and
panning movements and mounted on a divided head. In
excellent condition and optically perfect. Weight 12 lbs.
In fitted case, £12.15.0 ea. Tripod to suit, 45/-.
The above is only a smali selectIon i-orn our stocks. Lists
Tee for S.A.E.

BOOKLETS. " HOW TO USE EX -GOVERNMENT LENSES AND PRISMS," Nos. I and 2.
2/6 ea. PLANS FOR " VERTICAL ENLARGER," 35mm. to 21in. 3/6. PLANS FOR " 35mm.

BACK PROJECTION TABLE VIEWER," 3/6.

H. W. ENGLISH, RAYLEIGH ROAD, HUTTON, BRENTWOOD, ESSEX. Phoneoprg4 1685

MODEL STEAM ENGINES
FOR POWER AND RELIABILITY

S9/6
INC. P. TAX

S. E. 2
VARIABLE SPEED,ENGINE

OTHER ENGINES from 27/6 to 96/6
WORKING MODELS from 7/6 to 1618

Manufactured by

MALINS (ENGS) LTD.
25 CAMDEN STREET BIRMINGHAM I

The Bestfrend "ZEPHYR"(M)
Motor and Accessories

designed by
of experience

engineers with
in motor

A silent, shaded pole motor,
A.C. only, 200/250 volts,
2,600 R.P.M., 25 watts. 31" x
2r, with double -ended
spindle. Precision built and
specially suitable where abso-
lute silence is essential. Con-
tinuously rated and designed
for use in construction of table
and extractor fans, projector
cooling units, fan heaters, cup-
board airing devices, etc. An
extremely high-class product,

a quarter of a century 37/6construction.
Post Free

An anti -vibration stand for
above motor. Horizontal or
vertical mounting. Supplied in
breakdown form for home con-
structors. 4f x 24" x 2". Three
point suspension.
Steel, Cadmium plated. 716

Post Free

FANS
4 Bladed Metal 4" 5/ -

BAKELITE 3 Blades 8" 7/6
Post Free

The Bestfrend Electrical
BANSTEAD

Co. Ltd.,
SURREY

Tel.: BURGH HEATH 1432
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/too° NEW PRACTICAL WAY
OF LEARNING AT HOME

NEW - completely up-to-date methods of giving instruction in a wide
range of technical subjects specially designed and arranged for self -study .te
at home under the skilled guidance of our teaching staff.

NEW-experimental 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.

Radio and television courses, with which specially prepared components
are supplied, teach the basic electronic circuits (amplifiers, oscillators,
detectors, etc.) and lead, by easy stages, to the complete design and
servicing of modern Radio and T/V equipments.

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.

Courses with Equipment
RADIO SHORT WAVE RADIO

TELEVISION  MECHANICS
CHEMISTRY PHOTOGRAPHY
ELECTRICITY  CARPENTRY

ELECTRICAL WIRING
DRAUGHTSMANSHIP  ART, etc.

E.M.I. Factories
at Hayes,

England.

EMIINSTITUTESI

Instructional lesson
manuals

3 -stage
T.R.F. circuits

4

Oscilloscope

5 valve 3 -waveband
superhec circuit

IIIE =II Nil MIMI Mel

Fill in for FREE BROCHURE
E.M.I. INSTITUTES, Dept. 144x, London, W.4.

NAME . .........

Age
(if under 21) BLOCK

PLEASE

.. ...,
I am interested in the following subject(s) with/without equipments

(Dec. 57) (We shall not worry you with personal visits) IC.107

The oxey /Anne .reccey aelege -Avon, Old ez, if/o7-ece -wyde Ondadrea overitez;rate:c9f,
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ITS 02, 01111002

RAWIPOI6Si
FASTEST EVER MASONRY DRILLING
Even when you've tried a Durium-tipped Masonry
Drill you'll find it hard to believe that brick, stone
and tile can be drilled with such speed and ease !
You can use Duriurn-tipped Drills in a hand brace
or electric drill. Sizes from 5/32" to 1" diameter.

There is nothing just as good ;
look for the name DURI UM on the
shank.

B5178

RAWLPLUG

DURIUM-tipped DRILLS FROM

THE RAWLPLUG COMPANY

WHEN YOU'RE FIXING SCREWS in brick,
tiles, stone, etc., the world famous
Rawlplug is still far and away the quick-
est way. Quickest and the easiest, and
the safest way too ! Get a Rawlplug
Outfit for your toolkit. It contains all
you need-Rawlplugs, Rawltool, screws
and 16 -page ' Hints on Fixing '.
Popular Outfit 3/- : larger sizes 5/6 and
11/9.

YOUR IRONMONGER OR HARDWARE DEALER

LTD LONDON S.W.7

Fcilow the FLUXITE way to Easy Soldering

NO. I 0. NEVER OVERHEAT BIT
Overheating burns away the tinning, spoils the bit and
leaves a spongy surface which will have to be refiled and
retinned. Be guided by the green flame which appears
around the bit as soon as it reaches the right heat.

FLUXITE is the household word for a flux that is famous
throughout the world for its absolute reliability. In factory,
workshop and in the home FLUXITE has 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 SOLDERING,'

Fluxite Limited, Bermondsey Street, London, S.E.I.

STEEL SHELVING
72 in. HIGH
34 in. WIDE
12 in. DEEP
 Brand new-Manu-

factured in our own
works.

 Shelves adjustable
every inch.

 Heavy gauge shelves
will carry 400 lbs.
each.

 Stove enamelled
bronze green.

 6 shelves per bay-
Extra shelves 8/- each.

 Quantity discounts.

Delivered free £315s.
Ready for erection.

N. C. BROWN LTD.

Green Lane Wing

HEYWOOD LANCS
- the manufacturers !

This shelving is available
in WHITE enamel at
extra cost.
ALL OTHER SIZES avail-
able at equally keen
prices.

Telephone :
Heywood 69018
(3 lines)

G. M,60
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We can now offer standard

locomotives in ' fine scale'

style and with many addi-

tional refinements at little

more than standard prices.

These new locomotives will

operate on coarse scale

tracks.

NEWNES PRACTICAL MECHANICS 119

BASSETT-LOWKE announce

NEW SCALE LOCOMOTIVES

AND the TWO -RAIL SYSTEM
A striking innovation that will be welcomed Three -rail and Two -rail Systems are now
by all model railway enthusiasts-a Two -rail available. Standard 12 V.D.C. for indoor use
Electric System with standard permanent way and Standard 24 V.D.C. for outdoor use.
track units.

YODELS AT
4/N=NIMEIB
BASSETT town!

BASSETT-LOWKE LTD
18-25 Kingswel I Street NORTHAMPTON
London : 112 High Holborn W.C.I. Manchester : 28 Corporation Street, 4.

Our new 56 -page (plus

supplement) Model

Railway Catalogue
NOW READY
price 2/-. We shall

be glad to reserve

you a copy on request.

1640. LEVER OPERATED
TAILSTOCK ATTACHMENT

MA 68'I. VERTICAL
SLIDE SWIVELLING
TYPE

ford
ig/4gaedeAaffe4

aseackfief441/

1611. LEVER OPERATED
COLLET CHUCK :

in. CAPACITY ADDITIONAL
COLLETS STYLE 1027

1410. FOUR TOOL TURRET 1629. TAPERTURNING ATTACHMENT
TAKES in. SQ. CUTTER BITS SLIDE BASE 9in. LONG, WORKING

LENGTH 6in ANGULAR MOVEMENT
10' EITHER SIDE OF ZERO

Many awkward jobs are within your easy reach, thanks to the range of over 50 Attachments and Accessories
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 ocher
comparable Lathe possesses. Write to -day to DEPT. 3/43 for fullest details.

M YF 0 RD ENGINEERING CO. LTD., BEESTON, NOTTINGHAM, ENGLAND. Phone BEESTON 25-4222,
GRAMS : MYFORD, BEESTON, NOTTS.

Adi
2A 1495. DIVIDING
ATTACHMENT (WITH
TWO DIVISION PLATES;

Thyford
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VALUABLE NEW HANDBOOK

Lin rift TO AMBITIOUS

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

We definitely Guarantee
" NO PASS-NO FEE "

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

WHICH OF THESE IS
YOUR PET SUBJECT ?

MECHANICAL
ENGINEERING

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

AUTOMOBILE
ENGINEERING

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

ELECTRICAL
ENGINEERING

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

CIVIL
ENGINEERING

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

RADIO
ENGINEERING

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

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

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

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

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

THE BRITISH INSTITUTE OF
ENGINEERING TECHNOLOGY

410A, COLLEGE HOUSE,

29-31, WRIGHT'S LANE,

KENSINGTON, W.8.
Phone : WEStern 9861

WHAT THIS BOOK TELLS YOU

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

* HOW to qualify for rapid pro-
motion.

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

quickly and easily.

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

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

* HOW, irrespective of your age,
education or experience, YOU
can succeed in any branch of
Engineering that appeals to you.
144 PAGES OF EXPERT

CAREER -GUIDANCE

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

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

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

Only .2dstamp is
needed if
posted in an

unsealed envelope.

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

NAME

ADDRESS

WRITE IF YOU PREFER NOT TO CUT THIS PAGE

THE B.I.E.T. IS THE LEADING INSTITUTE OF ITS KIND IN THE WORLD
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FAIR COMMENT
THE RUSSIAN SATELLITES

THE most important events up to the present in this geophysical year have
been the launching by the Russians of their artificial satellites-scientific
achievements of the first importance which are certain to have far-reaching

repercussions. Every credit must be given to the Russian scientists who have
thus stolen a march on the rest of the world and have demonstrated in a practical
form the astronautical theory first evolved in this country by our own Inter-
planetary Society. When this society, small in numbers then but now considerably
greater in membership and prestige, first drew attention to the possibilities of
space life, it suffered the same fate of all pioneers-it was derided.

This journal was the first to see the possibilities and, in fact, we published a
lengthy series of articles on the subject a few years ago, and we have since regularly
kept our readers informed of current trends. The Interplanetary Society must
be given the credit of having awakened the scientific interest of all countries in
space travel. Experiments have been actively going on in most countries, but
particularly in Great Britain and America. It is regrettable that for economic
reasons this country did not find it possible to give 'practical effect to its plans.
The designs are in existence and, but for lack of funds, we could have been months
ahead of the Russians and Americans.

WHAT IS PRACTICAL TRAINING ?

SIR WALTER PUCKEY recently addressed the Institute of Production
Engineers on the subject of practical training. Practical men who have

had a proper training are in short supply, partly accounted for by the fact that each
year sees a smaller intake of apprentices to the various trades. Youth to -day
prefers to take a more highly -paid but blind -alley occupation upon leaving school,
only to find when it is too late that the higher salaries paid were but a temporary
advantage, since they did not increase as the years went by.

An apprentice is naturally paid a lower wage, but his payment is not only in cash.
It is also in experience which must be paid for. The apprentice, in the long run,
must always be better off, since he has a craft skill which cannot be taken away
from him. The old Latin tag Scientia est Potentia (Knowledge is power) is
truer to -day than ever, and the opportunities for trained men are immeasurably
greater to -day, with better chances of promotion to executive positions. Sir Walter
Puckey, however, in propounding this, did not provide an adequate answer. He
admitted that one of the problems not yet fully understood was that of practical
training. He admitted that facilities for technical education in this country are
good, but that the facilities for training a greater number of young men who will
one day become executive managers of industry are not so good. One method
adopted by the National Council for Technological Awards was to devise an award
Which would have a national status and be equivalent in most respects to a high
university degree, but would be operated through the technical colleges. The
Council decided to issue the " Diploma in Technology " and for engineers, the
" Diploma in Technology (Eng.)." The standing of these two awards broadly
corresponds to honours degree standard in universities. These awards mean that
many technical colleges will have to increase their standards of teaching and
facilities, and broaden their outlook.

" PRACTICAL HOME MONEY MAKER "
T HOPE that all those readers wishing to augment their income have ordered

a copy of my new companion monthly journal, Practical Home Money Maker,
which costs Is. 3d. every month, and is in the same style and same size as
PRACTICAL MECHANICS. It deals with every home craft on the basis of money-
making at home.-F. J. C.
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A Project That Mem-
bers Can Undertake

Themselves
By J. JOHNSTON

.111.11.111/1.. }MM. 1411=0-4 4111PI1.1.11.1141,1,4-114M.IIII.MIN,I,MO.

/
BEFORE any building work can be

commenced the permission of
the local authority must be obtained. I

A plan with a site plan in duplicate or A

triplicate will require to be lodged
I with the local authority and there are
j also planning permission and byelaw i

forms to be completed. Before
I carrying out these preliminaries con- I

I
tact should be made with the building I

!inspector at the council offices, taking
I a copy of this article with you. He
i will assist you with the filling in of i

the forms and advise you on the pro -
I cedure for lodging the plans with the
1 council.

I
, It is quite easy for anyone with a
I little knowledge of draughtsmanship I

i to prepare a plan by simply copying i
Figs. I, 2, 3 and 4 to a scale of in.
or lin. to a foot, as these drawings
contain all the information necessary. I

. A tracing of the site plan can usually
I be obtained at the council offices. I

L11.1=I 41I1 /-Ii.11.4IMI/.1111010.1 /.6=1.0.IIMI,I=.01 /.1.1 /41.1111.4111.IMO.1/1=111./T is the desire of most athletic clubs to
possess a clubhouse but, usually, owing
to lack of funds the erection of such

a building by a contractor is beyond their

NEWNES PRACTICAL MECHANICS

Fig. r. An impression
of the completed club sufficient but for a

house. to provide two.
A water supply at a clubhouse is always

a convenience and a tank is provided to
collect the rain water. A sink, which can
be drained to a soakaway is indicated on

Fig. 2 (Left).-Front the plan.
Front and end elevations are shown in

December, 1957

elevation.

/2'6

i

I I

I I
1

rN 11 , "I
Rafters

Club room

mean s. Members,
however, could easily
undertake the erection
of a small clubhouse
themselves.

The clubhouse
shown in Fig. r is a
s t r on g, well-built
structure with a long
life if properly looked
after. It is suitable
for football, cricket or
tennis clubs and is
designed for a site
where a water supply
and drainage are not
obtainable. It is,
however, equally suit-
able for a site where
these services are
available if proper
sanitary fittings and
drainage are provided.

In the case of foot-
ball and cricket clubs
one W.C. might be

tennis club it is better

Water tank

Fig. 3.-Side elevation. Fig. 4.-A plan view.
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Figs. 2 and 3, and
plan and cross
section in Figs. 4
and 5.

Building the Base
The building re-

quires to be set out
accurately, and to
obtain the right -

3.6

3'O"

Fig. 6. -Details of the square used for obtaining
right angles.

8 0' 67r
4 -1'

3x1

2-6

kA

angles at the corners make a square out of
odd pieces of timber as shown at Fig. 6.
Then proceed to set out the building,
measuring a length r2ft. 9in. and with the
square at B set off another line at right
angles r2ft. 6in. long. Carry out the same
procedure at the other three corners and as
a check, measure the diagonals which should
both be the same length, see Fig. 7.

The Concrete
To prepare the foundations, remove the

top soil and form a rectangle r2ft. 9in. X
12ft. 6in. with boards held in position by
pegs driven into the ground. With these as
a guide fill in the area with a layer of hard-
core and concrete 4in. thick, composed of
four parts broken bricks or stone to pass
a 2in. ring, two parts sand and one part
cement. A box should be used to measure
the materials to the proportions stated. When
filling in the concrete, insert r r hardwood
plugs each rzin. square and 21in. long; to
these plugs are spiked the bottom rails of
the framing, see Fig 8. An alternative

Fig. 5. -Cross-sectional view

`Equal

/

12 6

Equal /
/

Fig. 7. -Checking the base.

method is to bed in. dia. rag bolts in the
concrete. When the structure is roofed the
floor should be rendered in. thick.

(To be concluded)

Fig. 8. -Fixing the
bottom rails by
means of plugs and

spikes.

Plaster

r----------- Quantities of Timber Required
1

21in. x I lin. x i1 in. Hardwood Plugs fin. Roof Boarding 'gin. T. & G. Matching for Doors
ii required 19 sq. yd. 61 sq. yd.

3M. x 3in. Posts 4in. x bin. Matching 2in. x rein. Window Stiles
2 8ft. long 38 sq. yd. 4 3ft. IOiR. long

_2 6ft. 6in. long 2in. x 4in. Fillets 2in. x Qin. Window Rails
3M. x 2in. Top and Bottom Rails 4 8ft.. lengths 4 Ift. Sin.

3 rift. 6in. lengths 4in. x 8in. Matching 21in. x On. Bottom Rails
4 4ft. join. lengths 7o sq. yd. 4 'ft. 3in.
I I2ft. tin. length 51in. x ,'in. Fascia Plates 22in. 5< i lin. Meeting Stiles
2 r2ft. 9in. lengths 2 I3ft. 3111. long 4 3ft. loin. long

3in. x rain. Framing 2 I2ft. 9in. long I lin. x lin. Door and Window Stops
Front- 41in. x sin. Linings DoDoors-

t1I r2ft. tin. length Entrance- 8 6ft. 6in. lengths
B 2 4ft. 6in. lengths 2 6ft. 6in. long I 3ft. oin. lengths

I 2ft. 3in. lengths I

D 4 join. lengths Door to Store -
I 3ft. long

2 2ft, oin. lengths 1
C 4 4ft. tin. lengths

1
E 2 2ft. 41in. lengths 2 6ft. 6in. long Windows-

I1 2ft. sin. long 4 3ft. toM. lengthsF 2 1ft. 4in. lengths
G 2 7ft. 9in. lengths Door to Toilets- 2 2ft. 6in. lengths

Back-
4 6ft. 6in. long 21in. x I }in. Framing for Seats
2 2ft. tin. long Legs -

A I lift. tin. length Windows -
8 1ft. sin. lengths

1

B 5 6ft. 21in. lengths 4 3ft. loin.

A 4 r2ft. 4in. lengths
21in. Sills 5in. lengths

Rails-/iBraces-2 2ft. 8in. longEnds- 51in. x
B to82 2ft. 8in. long

ft lengths 4iin. x On. Door Stiles 4 'ft. 9in. lengths
Centre Partition , 2 6ft. 6in. long Fillets

Rail I 2ft. Sin. length 411in. x 1 iin. Door Rail 2 2in. x Qin. x ift. 6in.

Posts 6 7ft. 1 in. lengths 8in. x Tin. Rails
r 2ft. 9in. long 6in. x tin. T. & G. Flooring

I 6 4ft. 6in. lengths
Rail 2 4ft. 9in. lengths

2 2ft. 9in. long
Cross Partitions 41in. x I1in. Ledges Roofing Felt

/ A 2 3ft. iin. lengths 2 2ft. long 19 sq. yd.
These quantities are approximate and

C 6 3ft. lengths 7in. x rain. Ledges scantlings will have to be cut in certain
B 4 7ft. lengths r 2ft. 3in. long

1
sin. x 2in. Rafters 4 2 ft long instances to suit the requirements of the

/
7 raft. long. 2 2ft. 3in. long job.

I
i............,......,o.mm.otHEINI.00.=.4 0.0.01m..041Wit. 0.0.1...01.1,......041111.....01..110.10.4,..mort o.1..1 oa.47110.0.00.011.1.mq otiAlompi,..o.o.kt,.11,..(,atl..-,,arnrit,=r1,.=11..-0111.0i
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A Useful Piece of Equipment for Camera Enthusiasts

By J. C. LOWDEN

THE tremendous increase in colour
photography, especially in trans-
parency work, has brought about a

demand for a light, efficient and easily
stored and carried screen. While a make-
shift rigid screen will suffice for a few
showings, it will generally present its own
problems of storage and cleanliness. The
screen described here was made entirely from
scrap materials. It is shown in Fig. t.

The Screen
The projection surface was made from a

simple spring -roller blind, of the type
familiar to most householders, purchased

- Chain Card tube from Ito 6'

Silt in tube

Tube

It will be found that the bases of these
fittings are turned over at right angles to
offer two screwing surfaces. It may be
found advisable to remove.the lower of these
with a hacksaw, to prevent fouling with the
bore of the casing.

For those who prefer to purchase the
blind new these blinds can be made up,
any length, in widths up to 6ft., a typical
blind for use as a screen, measuring 4ft. Sin.
long X 32in. wide, ready to fit, costing under
ten shillings.

The Outer Casing
For the protection of the screen and sup-

port of the roller
blind spindle, a
cylindrical casing
was made (see Fig.
2). This consisted
of a length of
cardboard tubing,
taken from the
centre of a roll of
linoleum. M o s thousehold
furnishers a r e
pleased to be rid
of an awkwardly
shaped end pro-
duct, of no salvage

value whatever, and will gladly
give one do request.

If used for " full width "
linoleum, the tubes are 6ft. long.
It will be found that the tubes

Blind fabric prepared
for projection

Gotten (right dip on batten
From 12 " to 72"

Fig. 2.-Details of
the screen.

from a secondhand shop. The actual fabric
of the blind measured 6ft. 6in. long X 32in.
wide. The spindle, with its fixed spring -
loaded mechanism measured 35in. long.

The fabric of the blind, being rather
tattered at its lower end, was reduced to 4ft.
long. The lower end was re -hemmed, and
a rather heavier batten of sin. X sin. oak
was substituted for the rather flimsy lath
originally fitted.

As the original colour was green (by now
badly faded), the fabric was painted over
with aluminium paint. This restored the
material to perfect opacity, and gave a very
good projection surface.

Those who prefer a white projection
surface to a silver will find that a coat of
" Screenwhite " or similar screen dressing
over the aluminium will give a first-class
white finish. The finish will be in no way
impaired by rolling, since these materials
are made for this type of work.

The end fittings for the roller blinds are
standard equipment, sold by most household
furnishers, and cost 9d. per set complete.

are reinforced inside with one or
two discs of wood, lightly nailed.
If the nails (in many cases light
wire pin -staples) are gently
removed, the discs can be dis-
lodged. At least two of the discs
must be preserved as end
closures.

Fig. 4.-The screen in its collapsed state.

Fig. i.-The screen on its music stand.

The tube should first be sawn to the length
of the roller spindle plus the thickness of
the two end closures. After this the tube
may be sawn down its length, with a tenon
saw (Fig. 2).

The end fittings for the roller blind
spindle should be screwed centrally to the
end closures. The closure carrying the

Clip

Oak batten

Bar carrying screen

Shoe on music stand

Screen

Adjustment for
height

Fig. 3.-The method of
mounting the screen.

circular end should be inserted into one end
of the tube, and firmly screwed into position,
so as to leave a slit about in. wide between
the walls of the sawcut. The blind travels
through this slit. After the blind is fully
wound, it should be introduced into the tube
so that the lath lies outside of the slit. The
circular end of the spindle should be engaged
firmly in the hole in the fitting at the far
end of the tube. The rectangular drive spindle
should be enclosed in its own fitting, and
the end closure screwed into place.

At this stage the origihal model was
papered over with waterproof packing paper,
end caps of the same material being pasted

(Concluded cn page 130)
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SPINNING is rapidly becoming the most
popular branch of angling and is
widely used to catch many varieties

of fish, ranging from salmon to mackerel.
Unfortunately the various lures are fairly

expensive-about 4s. for a small and quite
ordinary one, and when fishing in a weedy
loch or stony river it is only too common
for them to catch and be lost. They can,
however, be made at home quite success -

Lead wire

2
Fig. I.-Tube and lead wire weighting.

fully and need cost only about 8d. each for
an excellent minnow.

Plastic Wood Type
For this some narrow metal tubing is

required, no greater than yin. o/s diameter ;
some types of ball -pen refill tubes suit quite
well.

For a 2in. minnow cut off tin. of tubing
and wrap around about tin. of its length
with lead wire obtained from the local tackle
shop ; cord solder is ideal if you have it
handy (see Fig. f).

Take a portion of plastic wood and coat
the tube and lead with a generous covering.
Do not cover the holes in the tube. Now
mould a minnow -like shape as shown in
Fig. 2, making it plump at the shoulders
and pinching out the fins at 45 deg. to the
horizontal. They should be fairly large in
area but not too thick, and it is most im-
portant that they should be drawn out from
the body of the minnow and not just little
pieces stuck on afterwards.

Leave to dry thoroughly for about 24
hours. Then file and sandpaper the min-
now to a torpedo shape and pay particular
attention to the fins, making them thinner
and making the edges of them fairly sharp.

It is important that the plastic wood used
should be in good condition, i.e., very soft
and easily worked. If the tin is left exposed
to the air, the wood becomes crumbly and
useless for this purpose but may be recon-
stituted by the addition of plastic wood
solvent.

Attaching the Hooks
Take a piece of light trace wire, a small

swivel and an eyed treble hook ; sizes
depend on personal taste, but the largest
swivel which will pass through the tube is
best. A No. 12 treble would be reasonable
for a tin. minnow, although many people
like them a lot larger.

Include These Home-made Spinners in Your Tackle
By J. C. HINES

Snip off about 6in. of wire, place the
swivel half -way along it, double it over and
twist the ends together for about tin., fit a
small bead to act as a bearing for the body,
insert the two wires through the eye of the
hook, one from each side. With pliers, wrap
the wire for 5 or 6 turns around the body of
the hook, bind into place with silk or cotton
thread and finish off with a coating of
acetate cement (see Fig. 3).

Painting
The minnows should then be painted

with bright enamels. The usual colours are
blue back and silver belly, or brown back
and golden belly. Manufacturers usually
paint neat eyes on their minnows, but as
these arc invisible when the minnow is
spinning, they are not really necessary.

Unusual painting and markings will
be dealt with later

It is always best to make the min-
nows in pairs, one with a left-hand
spin and one with a right; this enabl6s
the angler to change his direction of 011:::I:PG

fins the minnow sinks deeper. This effect
can to some extent be modified by the speed
of recovery ; fast winding makes the minnow
ride high and vice versa.

A Small, Heavy Lure
The next model is a very neat and effi-

cient lure. It is small, heavy, casts like a
bullet and yet, with its rather large fins,
rides at a convenient depth.

It is not suitable for large sizes, as it
would be too heavy, but from tin. to rlin.
it makes an ideal lure for fast spinning with
fine tackle in clear water, where other lures
would be too obviously artificial.

Start with fairly large ones in this range
-about tin. to t4in. Take a piece of brass
or copper rod about yin. dia. and cut off a
piece the length of the required minnow

Saw cuts
lir,

rZar.

spin at intervals and thereby remove
the kinks from his line put in by the
previous minnow. Fig. 5.-Filing to

This minnow is very useful, as its
size, weight and buoyancy can be arranged
in any combination: For example, any
size of minnow may be made to fish
deep by increasing the turns of lead and
decreasing the plastic wood. For fishing
near the surface over weed -beds a nice,I \

I

4

Swivel Trfe bit hook,
Bead

/File ll.C
Discs

shape and fitting swivel and hook.

with a hacksaw. Then cut two slices off the
same material, each about r/r6in. thick (see
Fig. 4). The piece to be used for the body
of the minnow should then be drilled along
its length with a 3/32in. hole. This is not
easy with hand tools in brass and even more
difficult in

2'

Fig. 2.-The body shape andfins and Fig. 3-the swivel
and hook.

plump -bodied minnow with little lead gives
maximum buoyancy with still enough weight
for casting.

It is not always appreciated that fin size
has a great effect on fishing depth. Large
fins give more drag and the minnow there-
fore rides higher in the water, with small

-IA Pod
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Cut two

Fig. 4.-How the brass rod is cut and drilled.

copper. The best plan would
probably be to take about a
dozen pieces at a time into a
local machine shop and have
them drilled.

This piece of metal can
be turned to shape in a lathe,
or if this is not possible it

is quite light work to shape it with
files. It is important not to take
any metal off the shoulders except
in the very small sizes where a
little may be removed to preserve
reasonable proportions.

Put two saw -cuts in the shoulders
at 45 deg. to the horizontal; the
cuts are on opposite sides and at
oo deg. to each other (see
Fig. 5).

The two discs of metal must be
filed until smooth and then one

edge filed until it is thin enough to be inserted
into the saw -cuts. Insert the discs and solder
into position, making sure that they are not
inserted too far so that they block the central
hole in the body of the minnow. The edges
of the fins may now be filed to a sharp edge,
but not sharp enough to cut the line, of
course. Make up the hook and swivel as
before.

In finishing, the natural colour of the
metal can be used by polishing it up and
adding a few dabs of brown and then giving
it a coat of clear, hard lacquer. For silver
minnows the body may be tinned with solder
and then the blue back added and clear
lacquered. The lacquer prevents tarnishing,
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although the lures will need repolishing and
relacquering at intervals, due to scratching
and chipping on sand and rocks.

The Spoon
To give a little variety to your growing

minnow -box, the making of the popular
spoon will be described.

To make an ordinary spoon, a piece of
thin copper sheet is required. Cut a pear
shape about t lin. long.

Using a block of hardwood with a hollow
carved in the surface and a ball-pene
hammer, the piece of copper should be
beaten to shape as in Fig. 6. Try to beat
the sides of the pear,,shape into a deep curve
but keep the metal relatively flat along its
length.

Drill a small hole at the top and bottom
of the spoon. It should be noted that the
metal must not be hammered thin where
these holes are going to be located or the

Fig. 6.-The spoon.

metal might tear through under the strain
of a large fish.

The fixing of the hook and swivel is
simplicity itself. Obtain some split rings
from the tackle shop and fix the swivel to
the broad end of the spoon by means of
one split ring, and the treble to the narrow
end by the means of another split ring. Use
a good, big swivel as this help to give casting
weight.

A favourite colouring is to leave the out-
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side of the spoon polished
inside tinned copper.

The Vibro-spoon
A very popular variation

the vibro-spoon. This is

Spoon

Swivel

MECHANICS

copper and the

of the spoon is
a spoon which

%%Wan
Bead 'Lead wire )4

Fig. 7.-The vibro spoon.

rotates around a weighted axis; this has the
effect of a slightly wobbling movement and
simulates the injured or sick minnow which
is such a tempting morsel to the lazier fish
who do not feel like a long chase.

These can be made much smaller than
the normal spoon if required, as the lead
gives casting weight. For a small one empty
.22 cartridge cases may be used by splitting
them down and flattening them out, then
cutting out a pear shape and hammering out
the spoon.

Take a piece of heavy trace wire, attach a
small swivel, thread on the spoon through
a single hole at its broad end with the dished
face away from the swivel. A small bead
is now threaded on the wire which should be
twisted for about sin. and the small treble
fixed in the usual way.

A piece of lead wire should be tightly
wrapped around the trace wire between the
hook and the bead and the finished article
appears as in Fig. 7.

Special Painting Effects
Little thought seems to be given to the
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painting of fishing lures and the main idea
seems to be to make a minnow look attrac-
tive to the angler rather than to consider
what the appearance of the n.innow will be
in the water.

With home-made minnows the painted
eyes may be dispensed with.

Secondly, when one closely observes a

spinning minnow painted blue on the back
and silver on the belly it no longer looks
anything like the colouring of, for example,
a baby trout. The two colours merely blur
together and give exactly the same effect as
a minnow painted silvery pale blue, which is
the colour of no British fish.

An effective colouring which seems to look
more natural is shown in Fig. 8. Take a
silver painted minnow and paint a fairly
board stripe of blue around the minnow in
a barber's pole fashion. The stripe should
only make a couple of turns as if the turns

7- Blue

Fig. 8.-Colour scheme.
are close together the old blurred effect
occurs.

It is intended that when the minnow
revolves the stripe will appear to move along
the minnow, giving it a live, undulating
appearance.

It is a good idea to use bright red beads
on minnows and spoons as this gives a good
splash of colour. It is a common practice to
put a few dabs of bright red paint on
spoons.

.Arez=z4iez:74--
MAKING A USEFUL

CHRISTMAS PRESENT

;,e4c:Inazoatt:v7tvi,

THE drying frame is rzin. long and 4in.
wide and can be made from any suit-
able kin. material. Smooth down

with fine sandpaper and then draw out the
shape shown. Note that the middle finger is
the longest, and that the general end -of -
finger line is Ain. from the tip of the second
finger. First and third finger are shorter than
the second and the little finger only comes
level with the first joint of the second finger.

Thumbs are set further back on a hand
than might be imagined and in the frame
the joint is 6in. in from the extreme finger-
tip. The " thumb " is held by a piece of
dowel, squared at one end and round at the
other. The square end is wedged into a
similar hole in the thumb, the round fitting
tightly into a circular hole in the frame. The
thumb -piece is 3iin long.

Having marked in the outline hand and
the position for the thumb pivot, cut the
shape out carefully and drillthe hole. Make
the thumb and tap home the dowel, first
gluing the contacting surfaces.

A good tight fit with the dowel is required
in both the thumb and frame and if neces-
sary it is worthwhile to cut several short
pieces till a really tight ifit is secured. The
tightness must not be such as to prevent stiff
rotation in the frame, however.

Finally go over everything with fine sand-
paper, slightly rounding all the edges and fit
a loop of material at the top end for hanging
purposes.

The glove stretcher is made up of two
pieces of wood, each 8in. long and 5/16in.
thick. They are connected in the middle by

A Glove Dryer and Stretcher
By H. A. VINCENT

two plates. These can be obtained in brass
from most chain stores. There are two holes
(a) at the one side, and a single hole (b) at
the other.

CLt the main pieces and then put on the
plates with fine screws. Both go the same

Derails and dimensions
of the glove dryer and

stretcher.

way, so that the one half of the stretcher
will pivot on the single screws.

To complete, round off the top edges of
the pieces but leave the inner faces flat.

To give as a present, wrap the two items
together in Cellophane and fasten with
coloured string or fancy gum strip.
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Some Simple and Safe Varieties
THE following experiments are per-

formed with chemicals readily
obtainable from any chemist. The

resulting fireworks are quite harmless.

How to Make Nitre Paper
Probably most amateurs are familiar with

nitre or touch paper, but for the benefit of
those who have not yet made its acquain-
tance, we will describe the preparation. A
strong solution of saltpetre (potassium
nitrate) is made, and in it are immersed
several sheets of thin absorbent paper.

Fig. 1.-Design employing one continuous line.

When thoroughly soaked, these are removed
from the solution, drained and dried. The
dried paper, when ignited, smoulders
vigorously owing to the plentiful supply of
oxygen which comes from the heated salt-
petre in the fibres. This property makes it
of use for fuses on fireworks-a firework fuse
consisting merely of a spill of nitre paper.

The experimenter, having grasped the
principle underlying combustion of nitre
paper, will doubtless devise a few entertain-
ing tricks with it. With a paint brush and a
solution of saltpetre, paint on a piece of thin
paper some design employing one continu-
ous line (see Fig. I). Make a pencil mark
at the commencement of the design, and,
when the paper is dry, apply a red-hot
needle to the pencil mark. The pattern
will smoulder itself into visibility.

A Bombardment
Draw on a piece of paper a picture, show-

ing in the foreground a cannon, and in the
distance a castle (see Fig. 2). In the centre
of the castle fix a match -head by sticking
over it a fragment of stamp edging. Now,
with a brush, paint a line of saltpetre solu-

Fig. 2.-Bombardment novelty.

tion from the mouth of the
cannon to the match -head.

When the paper is dry place
it on a tray and apply a red-
hot needle to the mouth of the
cannon. The "shot " will be
seen to travel to the castle which
will explode with a crack and
burst into flame.

How to Make Coloured Fires
It is characteristic of certain elements

that they impart to a flame a definite colour.
This flame -colouring property of substances
is utilised in the production of coloured
fires.

Coloured fires consist of a paper cartridge
packed with a powder which consists of :

I. A substance rich in oxygen which it
will readily liberate under the influence of
heat. This promotes fierce and rapid com-
bustion.

2. A substance which will burn under the
influence of

3. A salt of a metal, imparting to the
flame the desired colour. Oxygen -containing
substance used is potassium nitrate. The
combustible is usually flowers of sulphur. It

Fig. 3.-Con-
tainers for col-
oured charges.

Firing powder

Coloured fire
powder

Wooden plug

is unwise to use potassium chlorate unless
considerable care is to be exercised in the
production of these coloured fires. Chlorate
is liable to explode violently with friction.
When mixed with sulphur, the explosive Light being
nature is considerably increased, and the applied to egg
mixture becomes highly unstable, detonating
violently with slight friction or on being
struck. The cautious amateur is, therefore,
warned to use only saltpetre.
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touch -paper fuse is thus surrounded by
firing powder. Finish off the cartridge by
closing it with a disc of cardboard, punched
with a hole for the fuse. When the fuse is
ignited it smoulders down to the layer of
firing powder; this takes fire immediately,
and gives off sufficient heat to fire the colour
powder; make the fuses from touch paper
as already described. The firing powder is
an approximate gunpowder composed of a
rough mixture of powdered charcoal,
powdered saltpetre, and flowers of sulphur.

The Containers for the Coloured Charges
Cut a sheet of brown paper, 3th. X nin.,

and having well anointed it with a starch
paste, form it into a cylinder by rolling it
round a tin. broomstick. When the paste
has set, remove the paper tube, and block
one end with a tight -fitting wooden plug, as
shown in Fig. 3. The powder, moistened

with methylated spirit, is
rammed into the paper
cylinder until it lies within
tin. of the open end, and
into this mass of powder is
forced a length of touch
paper. A layer of firing
powder one -eighth of an inch
deep is poured over the
coloured fire powder. The

Coloured Fire Powders
Blue Fire: Saltpetre 8 parts, sulphur 2

parts, copper sulphate 4 parts.
Green Fire: Saltpetre 24 parts, sulphur

16 parts, barium nitrate 4o parts, lampblack
I part.

Red Fire: Strontium nitrate, 25 -parts,
saltpetre 15 parts, sulphur 13 parts, ahti-
mony sulphide 4 parts, mastic I part.

Pink Fire: Potassium chlorate (use with
care) 52 parts, saltpetre 5 parts, milk sugar
4 parts, lycopodium r part, strontium oxalate
I part.

Yellow Fire: Potassium nitrate 4 parts,
antimony sulphide 2 parts, sulphur 2 parts,
sodium oxalate I part.

In making the above powder the proce-

Fig. 4.-Serpents' eggs or Pharaoh's serpents.

dure in each case is the same. Powder the
ingredients separately, and mix them
thoroughly.

Making Serpents' Eggs or Pharaoh's
Serpents
There are several ways of making the

chemical " eggs " generally known as
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Pharaoh's serpents, but the disadvantage is
that both they, and the ash that results from
them, are very poisonous, in addition to
giving off an unpleasant smell.

By making them in the following way,
however, both these drawbacks are avoided,
and the " eggs " when lit, are just as effec-
tive. Only three chemicals are required:

part of saltpetre, 2 parts of bichromate of
potash, and 3 of white sugar are the proper
proportions to use. Pound each of these
separately very finely, then well mix together
in the dry state and moisten with just
enough of balsam of Peru to enable the
chemicals to be kneaded into a stiff paste,
that can be rolled into little balls and
allowed to become thoroughly dry. Each egg

NEWNES PRACTICAL MECHANICS

may then be rolled in a small piece of tissue
paper and storage should be effected in a
tightly -corked bottle until wanted for use.
Having manufactured the " eggs," put one
into the centre of a plate or other non-
inflammable place, strike a light, and apply
to any part of the egg. A small spurt of
flame, and then a tiny " head " peeps up,
quickly followed by a long, writhing body,
turning and wriggling in the most life -like
manner until the entire egg has been
consumed.

The Noisy Floor
Obtain a little iodine (not tincture), and

with a knife gently rub into a fine powder.
Transfer to a dish as much of this powder
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as will cover sixpence, and pour over it a
little strong ammonia. Allow to stand aside
for half an hour, then pour the entire con-
tents of the dish on to a piece of blotting
paper, and leave for a few hours to drain
and dry. When the drying operation is
completed a small amount of brown powder
will remain on the paper. This powder
must be handled carefully, as it is very
sensitive to friction and, with rough hand-
ling, may " go off " before it is desired.
Gently pick up the paper and sprinkle the
powder on the floor. When anyone walks
over this part of the floor they will be much
alarmed at the tiny explosions which
accompany every step they make, much to
the amusement of the observer.

A Christmas Present for You to Make

FIRST required is a section from the
bough of a tree, having an offshoot
on either side. The section should

be Sin. in diameter and about Sin. tall.
Close grained wood is best for the purpose
and, of course, it must be free from all
faults (Fig. 1).

Fig. 1.-The original section of bough.

If the section found has been lying about
for a time it will be probably well dried out;
if not it should be dried in some slow heat.

While still in one piece, clean and polish
the end which will be the top, the other does
not matter, and also the extremities of the
offshoot branches. Polishing is done with
beeswax dissolved in turpentine to the con-
sistency of soft butter. Shred
the wax into a jar, cover
with turpentine and heat by
placing the jar in hot water.
Do not use a naked flame.
The solution is ready
when cold.

This preparation,
rubbed in and polished
off, will bring out all
the grain and give it a close-
knit appearance. The bark
of the section is treated with
clear varnish after being well
cleaned with a fairly stiff
brush.

The base (Fig. 2) is t2in.
long and 6in. wide (for
a 5in. diameter section). Bevel sides
and end for sin. towards the top surface
as shown. Thickness of the base is sin.
or tin., but no more. Stain and polish
the piece before proceeding further.

Prepare the angles (Fig. 3) from zinc,
which is easily worked to the dimensions

By V. R. BENNETT

shown. Drill so
that there are four
screw holes on each
side of the upright.
These pieces will be
screwed to the backs of
bookends, as shown in
Fig, 4, where they
make the base still
firmer while the foot
goes under the first
book of the row, giv
ing steadiness to the
collection.

The parts ready, fix
the log in the middle
of the base with several long screws
(either side of the centre line). Apply
hot glue to the contacting surfaces
before finally assembling.

Now carefully cut the log and the
underlying base in two as in Fig. 4.
Use a fine saw and mark out where the
cut is to come before starting and
then closely follow the line. To
make sure there will be no splin-
tering on the top surface cut the
line here first with a sharp knife
run along a steel edge. This
breaks cleanly through the outer
surface and gives the saw a start.

Figs. 2 and 3.-
Details of the base

and angles.

Ic

Cut

/

5'

Finally, the angles are attached to the
inner faces of the ends with fine screws (flat -
headed and, if possible, countersunk), and a
rectangle of baize is glued under the halves
and the bookends are complete.

The degree of artistic effect achieved in
the final appearance of the bookends depends
a great deal on the log chosen in the first
instance. Selection should be made with an
eye to attractively formed bark, and if at
all possible the log should be one that is
already fully seasoned. It is not absolutely
necessary for the two bookends to be equally
balanced as to size, projections, etc.

Log

Base
Baize

Fig. 4.-Cutting the log and fixing the angles.

Su

Fig. 5.-The
completed bookends.

A TRANSISTORISED GEIGER
COUNTER -OMISSION

WE regret that the list of components
was omitted from the article A

Transistorised Geiger Counter," which
appeared in the November issue. The list
is now given below.

LIST OF COMPONENTS
Transistor-Mullard 0072.
G-1W-2oth Century Electronics, Ltd., Type ;

G5H.
t Rectifiers-Standard Telephones and Cables,
T Ltd. K3'zo.

Headphones-High impedance type.
Ci, C2-.02 ,,,F 500 v. working.

z Cs-zoo pF.
Rz-3.3 K!) 1 watt.
R2-180 9 4 watt.
R3-2000 variable, miniature Colvern.

; R4-to Mit A watt.
i S-Single pole single throw toggle.
t Transformer-Base winding 35 turns 36 s.w.g.

Collector winding 65 turns 36 s.w.g.
High tension winding 3,000 turns, 44 s.w.g. !

interleaved .ociiin. paper.
i Core-M.E.A. Type 21 Radiometal fin. stack.

i
t

i
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Simple Printing Press

THE apparatus described, although
easy and not costly to make, is
designed to produce real work, so

that printing in this instance may be taken
seriously.

Construction of the press, although
simple, must be of first-class workmanship,
for unless the press is accurately and truly
made it will be of little use.
The Bed

The important part of
every printing -press is the
bed. In this case it con-
sists of a prepared wood
base which must be per-
fectly true and flat. This,
added to the solidity and
strength of workmanship, are
its most essential factors.
The entire section is made
of t ak. Be sure that the
wood is well seasoned and
dry otherwise it will warp
after assembly. Concise
details of this section are
shown in Fig. t, and
dimensions are also given.
The press is designed to print up to 8in.
X 6in. size.

First, cut the actual bed -piece from one
piece of oak, and-see that the grain runs
in the direction indicated. This is impor-
tant. Finish the upper side with sandpaper

Patked-,
here with 7/6
plywood strip to
give a depth of /

Pressing plate

Hinge

Corner joints

Prx6 r.

Fig. i.-Details of

"Guides 46
sq. /5/6"

long

Pressing plate
hinged here

r8 x/.7 6

BeA /..591(6x
/36-k7/8.

dimenlions should
obe /246.x /0 416'

/Ji sq. by /3916 long

the press bed.

until it is perfectly smooth and flat. Under
this piece at each end is secured an oak
runner. These serve two purposes-first,
they prevent the bed -piece from warping
across the grain; and, secondly, they provide
a level for the press. They are fitted by
gluing and screwing at each end, the heads
of the screws being countersunk. On the

UMBIAE SALE
To fir, HELD ON

upper side of the bed -piece is fitted a framed
edge which allows for the chase to be
dropped in. This must be true and square,
and the simple joinery at each corner is
shown in Fig. 1. Finally, down the right
and left sides of the frame are fitted two
guide -pieces which are glued and pinned in
position, and these serve as a guide for the
press -plate. This completes the bed.

15916./244'' Handle
Spring /0:

long -5/8
wide

Inking plate
underneath

/5 6 x2 4 x 8

Fig. 2.-The press plate.

The Press -plate
This is hinged to the back edge of the

bed, and serves also as an inker. The main
piece, which is of substantial oak, is cut to
size first. The complete details of this
section are shown in Fig. 2. The under side,
which is to face the bed, must be finished
quite smooth and flat, and the grain should

be in the same direc-
tion as that of the bed,
as shown. The pur-
pose of this is to
balance any very minor
inaccuracy. The sides
of this piece must also
be true and smooth and
fit between the guide -
pieces of the bed truly.
At the front edge of the
press -plate is fitted a
metal handle, which
must be strong and
firmly secured: any
handle will do for this
purpose. At each side
of the back of the
press -plate are fitted
side pieces as indicated,
and these serve the
combined purpose of

maintaining the straightness of the plate,
allowing the plate to be dropped back level
without straining the hinges, and enclosing
the inker.

The next item required is a strip of
springy steel drilled at one end, which is
fitted at the right side of the front of the
press -plate. This, with the addition of

Constructional Details
of a Practical Unit
Which Will Print Club
Magazines, Handbills,

Letterheads, ete,
registering pins, is to hold in position the
paper to be printed. The back of the plate
is fitted with a stout piece of zinc, or, if
possible, a steel plate. The press -plate is
now hinged to the bed. This part of the
work must be done accurately, the hinges
being recessed into the wood to give perfectly
flat contact between the bed and plate. The
only type of hinge which may be used is the
long piano hinge, and this should be strong.

The chase, or forme as it is sometimes
called, is a frame in which the type is set
up. The construction of this must be just
as true as the rest of the work, but it con-
sists simply of a wood frame which must be
perfectly square and flat. Details are given
in Fig. 3, and from the dimensions it will be
noticed that this is designed to drop into
the bed and that the space for type -setting
allows for printing on quarto -size paper. This
part is made of oak, and the corner joints
if well made, as shown in Fig. 3, and glued
in addition to screwing, will ensure a square
setting. For all marking out of the wood,
use a steel square. The corners of the chase
are rounded so that it is easy to drop it
into the bed and to lift it out again. The
fit should be smooth, not tight.

Type
All type is made to standard size as

regards height to paper. The letters them-
selves take various forms and sizes, and
there are a number of styles to choose from.
At the moment it is enough to know that
there are " caps," that is, capitals, and
" lower case," that is, the appropriate small
letters. The matter of type can be gone into
fully when the art of printing something
has been mastered. Type can be obtained
from any founder by the pound or by the
font, which consists of a given style with
all the caps, smalls, numerals, and signs, in
appropriate quantities. For use here, to

Inside dimensions
/0-.8"

Outsio'e,,,dimerzsions/2* /04"

commence, an assortment of discarded type
may be obtained and classified. This can
usually be had from the local printer.

Setting Up
This refers to setting up the type in the

forme or chase. Remember that all the work
is done backwards, and start on something
simple like an address or visiting -card.
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Balance is the first thing to consider. The
type must not be all over the place, but
lined up at the edges with everything well
proportioned. Then the ultimate work will
look neat. Before starting some " furniture "

ype set
up

Reglets

Type spat
at ends

Quoin

Side pieces

I MNM ittgl:
Ilmyasozczem
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set by the simple expedient of using three
drawing -pins, and the paper is set in position
and held by the spring gripper. This part
of the work is clearly indicated in Fig. 5.
Do not, however, place your paper or card

to be printed direct on the
face of the pressing -plate. It

Upper and lower side pieces
7/X6 long

Left and right side' pieces
9-54 long

Set of 4 quoins cut from
side piece all S. taper

Reglets 7.16'5Y8'45 toYi

Pecking stlps 5/8 s q.

Fig. 4.-How the type is set in the forme.

will be required. This consists of wood
packing -pieces of standard size, reglets to
use between the lines of type, and side -sticks
and quoins. To make all this clear Fig. 4
shows how the type is set, with packing -
blocks, reglets, side pieces, and quoins. A
stock of these is required, the side -pieces
and blocks being of one length to suit the
chase. Start at the top with packing -pieces,
then set each line of type with blank type

Registering pins

Pressing
- plate

__Spring
gripper

Pins or gripper must not foul type
Fig. 5.-Method of registering the position of

the type.

spacers between each word, and line spacers
between each row, and finally pack up at
the bottom, thus filling the chase. This must
be done with the chase on a flat bed, and
the bed of the press can be used for the
purpose. All the furniture as required can
easily be made from oak.

Levelling
This operation is a very important one.

At the present stage the tapered quoins which
must be all cut to uniform and standard
taper, should just hold the " set up " in
position. The chase is in the bed of the
machine: Now take a piece of flat oak,
measuring loin. X 8in., and place this over
the type. Gently tap it in all positions with
a wood mallet, and this will ensure that all
the type is sitting perfectly on the bed of
the machine. Tap the quoin -pieces to get
a firm grip, and then level up again. The
chase should just fit in the bed if the
dimensions given have been carefully
followed, allowing 1/32in. clearance all
round, and this should also be rigid. If not,
it should be packed in with a strip of card
at each side.

Making an Impression
Before attempting to take a number of

" pulls " you must get a perfect specimen
impression. First of all, register the position
of the print on the pressing -plate. This is

must first be packed up with
card, which must not measure
more than min. X 8in. The
cards should be thin and have
a -good surface. Try first
using one card and then add-
ing others until the best
impression is obtained. This
is the art of obtaining just the
right even pressure all over
the type -setting; insufficient
cards will make a poor
impression, while too many
cards will make an uneven
impression. The packing
must be just right, and the
thickness of the print card or

paper must be taken into consideration.

Printing
Assuming that everything is set, prepare

the inking -plate. A small tin of ink will
go a long way and can be obtained either
from a manufacturer or from a local printer.
The ink should be dabbed on evenly all over
the plate and then rolled in with a roller.
Rollers such as photographers use will serve
if of suitable size, or, alternatively, one can
be made. This item is shown in Fig. 6.
The ink must be applied to the plate thinly
and rolled perfectly even, otherwise there
will be too much ink on the print in one

Fig. 6.-Roller for ink-
ing the type.

Bent iron

Wooden
handle

Wooden roller.
rubber covered

772 long

place, and not enough in another. Now,
close the press, run the roller over the plate,
open the press, set the paper, run the roller
evenly over the type with a swift movement,
once forward and once back, close the press
again, apply hand pressure, and open the
press, and the impression is made. Before
opening the second time, ink the roller ready
for the next print. As regards pressure, it
will be found that this differs for the best
results, and the amount to apply will become
known with practice. In many cases the
weight of the pressing -plate alone will
suffice. It will now be found possible to
take a considerable number of impressions
in an hour and a wide range of work-
letter headings, cards, and so forth, and even
school magazines-will be possible.

A ROLL - AWAY
+: PROJECTION SCREEN

(Concluded from page 124)
1:1-- -----+.4-++"*..**0
over the " end grain " of the closures, and
the entire casing was given a coat of
aluminium paint. Such later treatment is,
of course, a matter for the individual builder.
The principal advantage of such treatment
is that it is more weatherproof and presents
a more " finished " appearance.

Should a constructor be unable to obtain
a tube of the type mentioned, any good
stationer can supply, at a reasonable price,
a card tube of the type used for sending
drawings, etc., through the post.

Holding the Screen
When projection is normally done in one

room it is as well to choose a fixed position
for screen and projector. In this case, two
short chains screwed to each end of the
tube, terminating in picture hooks, will hold
the screen to the picture rail. In a class
or clubroom, the tube might well be fixed
permanently to the wall (Fig. 5).

If it is intended to carry the screen from
place to place, an old violin music -stand
makes an ideal support, see Fig. 3. No
modification is needed. A bar of any light
metal, shaped to fit the " shoe " which
carries the folding music holder, is made
up. This bar projects from the top of the
stand, and the free end fits into a small
clip, made up from light metal and screwed
to the centre of the lower batten.

A small tube, plugged at one end and
with a removable cap at the other, makes an
excellent carrier for the stand. The two
tubes, strapped together, form a compact
load or storage unit, as can be seen in
Fig. 4.

Two further uses of the screen are pos-
sible. In emergency either side of the screen

can be used as a uniform and wrinkle -free
background for portrait photography. The
silvered side also serves as an ideal reflector
for posed photography in any light.

Fig. 5.-The screen ready for projection.

The National Do -It -Yourself Magazine

PRACTICAL HOUSEHOLDER
Edited by F. J. Carnm.

December Issue Now On Sale.
The Contents Include :

Building a Dining Alcove.
A Multi -tray Needlework Box.

A Combined Study and Bedroom for L20
Converting a Loft into a Workshop.

Dampness-Its Cause and Cure.
Roofing with Cedar Shingles.
Copper and Brass Coalbins.
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TRICKS fOR adOil

MOSPMS
Specially Selected

by John Dee
Some Baffling Illusions Performed

Without Special Apparatus
" Influencing " Tongs
SAY that strongly magnetic people can

influence inanimate objects. Take a
pair of tongs and holding them edgeways
with one hand stroke the metal with the
other to produce " the right conditions."
Now bring a finger carefully down to the
uppermost leg as shown in Fig. a, then
raise the hand slowly and the leg comes
up with the finger as though magnetically
held.

The illusion is effected by making use
of the fact that the handle and one leg of
a pair of tongs is always in one piece, it
being thus possible to raise that leg by
pressure from the hand holding the handle.

Carefully done the appearance of the leg
coming up by attraction from the finger is
very convincing. Should anyone else want
to try their " degree of magnetism," pass
them the tongs the other way round so that
the loose leg is on top. This is an illusion
not easily solved by onlookers and it can
give quite a lot of amusement.

A Mysterious Disappearance
ikPENNY is placed on a sheet of white

paper so that it can be seen by all.
Beside it, standing also on the paper, is an
inverted tumbler. This is then covered with
a paper shape and the glass with its covering
is set over the coin. The paper shape is
removed and the penny has completely
vanished, see Fig. 2. The illusion is brought
about by a disk of the same paper as the
underlying sheet being gummed carefully
over the mouth of the tumbler which
obscures the coin though still giving the
perfect impression of continuous paper
below.

Making Your Arm Longer
STAND with one shoulder to the

audience (i.e., sideways) and stick out
the further -side arm with the hand vertical
and open, and with the cuff of your coat
pulled well down the wrist (Fig. 3). Now
grasp the outstretched hand on its lower
edge with the thumb and fingers of the
near hand and go through the actions of
pulling the gripped hand outwards, at the
same time stretch this forward a little which
will make the cuff ride up the wrist a shade.
Readjust the thumb and finge.r grip a bit
higher up the hand and go through the
pulling action once more, stretching out the
hand further still, which makes the cuff ride
still more up the wrist. This can be
repeated several times before a limit is
reached and the impression given of the
arm being pulled out of the cuff and
elongated is quite realistic.

Balancing a Cork, Forks and
Shilling

WHEN the centre of gravity is below the
point of suspension it is not hard to Fig. 4.-Cork, forks and shilling balance. 41

Lan

Fig. 2.-The
vanishing coin

trick.

Fig. 1.-A trick
with tongs.

Fig. 3.-Making
your arm longer.

fork

Top cork

Shilling

Needle
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perform what appear to the onlooker to be
almost impossible feats of balance. A
highly scientific principle is also being
demonstrated.

Take a cork, slot one end and insert the
top of a shilling, and at the sides push in
two forks as shown in Fig. 4.

Set up a bottle with a cork in position
in the neck, protruding from which is a
needle with the eye embedded and the point
sticking upwards. With care the edge of the
shilling can be placed on this and the whole
arrangement of upper cork and forks
twirled quickly round. To the watcher it
all seems very wonderful. See to it, of
course, that the forks chosen are of similar
weight.

A Wood and Knives Balance
TAKE a piece of wood some rein. long

and insert two knives in one end
sticking out at an angle as shown in Fig. 5.
Now place a tumbler on the edge of the
table nearest the audience and proceed to
balance the cumbersome and quite weighty
wood and knives on the rim. Experiment
beforehand, but with the knives and wood
equalling each other in weight the balancing
is quite simple.

Raising the Stick
"CAN you do it? " tricks always go down

well and here is a good one. Place
a medium weight walking stick on a table
with a few inches of the ferrule end protrud-
ing over the edge. You ask can anyone
raise the stick clear of the table top using
but two fingers and touching nothing but
the overhanging bit.

This can only be done one way and that
is with the hand positioned palm upwards,

eef the second finger being under the stick (to
act as a fulcrum) and the first finger over
it applying a firm downwards pressure, as
shown in Fig. 6. For some reason most
people try with the hand palm turned down,

J when any lifting is quite impossible.

Fun With Cigarette Ash
THIS is just a trick. Ask the guests who

can keep the ash on their cigarette the
longest. Everyone tries hard, but one by
one the residues fall off. Your own ash,
however, sticks out straight and firm till the
cigarette is finished (Fig. 7). The secret
is that unnoticed you ran a fine needle
down the entire length of the " smoke "
which has given just the support necessary.
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Balancing a Cigarette
ASK if anyone can balance a cigarette

on the first finger (Fig. 8). Nobody
succeeds, but you can get a cigarette to
stand quite well. This again is a trick,
for you have pressed a trifle of worked up
bread into the nail which enables the " feat"
to be done by slightly holding the end.
As you put the cigarette in position and are
apparently trying to balance it, giveit a
slight downward press.

A Test of Personal Balance
ASK if anyone can grasp their left ankle

with the left hand and bringing it up
behind so that they are standing on one
foot, then bend down and pick up a match-
box set a little distance in front, as shown
in Fig. 9. It needs a good sense of
balance and co-ordination in the individual.
This is an amusing " can you do it? " stunt
to watch-and try yourself !

Turning Wine Into Water
16i LITTLE tincture of iodine in water

makes a strong yellow solution, but the
colour disappears instantaneously, leaving
clear liquid, on the introduction of even the
smallest amount of photographic " hypo."
This fact can be made the basis of several
tricks.

Show a glass of yellow iodine solution
and tell the audience it is " rare wine."
Surround the glass with a cloth, and holding
it up make passes over the top. Remove
the cloth and the glass now contains " pure
water "! The procedure was that during
the passes you dropped in one of two
crystals of hypo, which even the movements
of holding up and setting down dissolved
enough to give the desired result.

The Changing Glasses
DISPLAY two large wine glasses, one

holding water and the other the
yellow liquid. Have a small card screen on
the table behind which a glass will just go
(Fig. to).

Drawing much attention to whit you are
doing, place the glass of yellow liquid
behind the card. Remove and replace the
screen several times to prove that the glass
with its contents is indeed there. Place
the glass of water out of sight on a chair
behind the table.

Say you are going to change the glasses
over by force of will. Magic pisses again
across the glass behind the screen, a few
moments' patter and the card is whipped
away showing now the glass of water. To
prove the change is complete you reach
down to the out -of -sight chair and pick up
a glass of yellow liquid.

This last bit of magic is done merely by
having ready there a third glass containing
iodine solution. So amazed, however, are
the onlookers with the glass that has altered
before their very eyes that they do not think
anything about the one from the chair,
accepting it as the one you had put down
there. Again during the passes you dropped
in hypo crystals and agitated the glass a
trifle.

The Obedient Card
TELL your audience that it is feasible to

call a card from a pack. You hold up
a pack in its case, top flap open and bent
back, and loudly name a card, say three of
spades. There is a pause and then the
three of spades slowly raises itself. The
oracle is worked by cutting a slot in the
back of the case just large enough to take
a finger end. See that the card named is
at the back, when it is a simple matter to
work it up (see Fig. t t). By memorising
the last few cards the trick can be repeated
several times with good effect.
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Fig. 5.-Wood and knives balance.

Fig. 6.-Raising
the stick.

Fig. 7.-The cigar-
ette ash trick.

Fig. 8.-(Right)
Balancing a cigar-
ette on the finger tip.

Fig. o . -
Changing glasses

trick.

Ye

Fig. 9.-A test
of balance.

Fig. t.-T h e
obedient card.
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'4/INCE
Stellarator " for Research
AS a further step towards harnessing the

sun's power, a " Stellarator " is to be
built in the U.S. This already exists in
smaller models and consists of a hollow
tube containing gas and surrounded by coils
which produce a magnetic field to confine
the gas.

Bridge Raising Project
THE southern end of the Jacques Cartier

bridge in Montreal, Canada, is the
site of a unique engineering feat. Hydraulic
jacks are being used to raise the spans from
their present height of 6oft. to t2oft. The
spans are raised in 6in. stages, concrete
blocks being inserted after each lift. Con-
crete courses are poured on to the piers
supporting the spans at intervals of 2ft. It
is intended to keep traffic moving across the
bridge without interruption throughout the
whole of the two years required for the
project.

Natural Steam Power Station
ANEW power station is scheduled for

completion within a year on the banks
of the Waikato River in New Zealand. At
this station it is proposed to utilise natural
steam, caused by ground water coming into
contact with subterranean rocks, for elec-
tricity production.

Simultaneous Auroras
ONE of the first discoveries made during

the International Geophysical Year is
that the patterns of coloured lights some-
times seen in the sky and known as auroras
occur in the Arctic and Antarctic simul-
taneously. This shows that the streams of
charged particles follow the earth's mag-
netic field.

ig3
Jupiter's Broadcasts
STUDY of the radio noise from the planet

Jupiter has shown that the sources are
localised, tending to support the theory of
electrical storms. It has also been con-
cluded that the electron density is about the
same as on Earth and that Jupiter possesses
an earth -like ionosphere.

Radio -active Farm
AFARM near Harwell Atomic Research

Station has been made radio -active to
simulate contamination from an H-bomb
explosion. Experiments are being carried
out to find out how soon it would be pos-
sible to eat crops from the area, whether
special methods of cultivation will shorten
the contamination period and to what extent
crops are contaminated by radio -active dust
from the soil.

The most dangerous part of H-bomb fall-
out is Strontium 9o, but because this would
cause many years of soil contamination,
Strontium 89, with a half-life of only 54
days, was used for the experiment.

The Sun Photographed from a Balloon
THE first photographs of the sun to be

taken from above the earth's atmo-
sphere have been made from a giant " Sky -
hook " balloon. The balloon carried a
specially designed t2in. telescope, a light-
sensitive pointing mechanism and a tine
camera. The Office of Naval Research was
responsible for this project and the balloon
was unmanned.
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641ran Notweatm MI 4

The Concluding Article of a Series Describing the Construction of a Eft. -long Boat, Electrically Driven

THE transmitter in use at the present
time is a crystal controlled one
using two 6V6 valves drawing

H.T. from an ex -Government " Hoover "
dynamotor driven by a toy. accumu-
lator which is a duplicate of the one
in the boat; they are, therefore, interchange-
able. The transmitter is housed in a
wooden box, outside measurements being
Join. X 8in. X 4in., see Fig. 18.

By G. W. PATT1SON

controls, " Full Ahead," " Half Ahead,"
" Stop " and " Reverse." " Stop " is
instantaneous by pressing a button, no dial-
ling being necessary.

Fig. 19 shows the interior of the hull.
From this it will be noted that all the
intergear except the rudder motor is

mounted on a board of
3/ 6in.' plywood, stiffened
by aluminium girders at
the forward and after
ends. Three ex -Govern-
ment ratchet motors are
used, one for the engine -
change switch and the
other two coupled
together for the rudder.
They are used purely as
motors and are very fast
in action, stopping and

 starting instantly. There

Fig. 18.-A view of the transmitter in its wooden

The intergear used in the " Britannia " is
adequate for all normal sailing. Response
to signals is only limited to the time it
takes to dial a number on an ordinary tele-
phone dial and even this has been speeded
up by making the dial return to its original
position much quicker than normal. Apart
from this there is no delay greater than
with any of the other types of control.
From full port to full starboard takes about
four seconds, which is usual in any type
of boat. Engine controls act instantly, no
mark space is used which does away with
at least one source of trouble. The rudder
holds in any of seven positions as long
as desired and is not affected in any way
by engine control. There are four engine

Fig. t9. -A view of
the hull interior.

is no " hunting ' as can
happen when ordinary
motors are used. The
selector is of the type
having a double row of
ten contacts bridged by
a movable arm. The arm
is moved by an electric
magnet operating a
ratchet against the pull of
a spring. Another mag-
net pulls the pawl out
of action and the spring
instantly pulls the arm
back to zero. Two extra
contacts have been added
in place of zero and these
are connected to " Stop,"
so that by energising the
release magnet, " Stop "

is in action instantly.
Where considered necessary the magnets

have been rewound to give ample power
margin using toy.

To key the transmitter a telephone dial
is used, the numbers being replaced by the
name of the signal sent out. These are
arranged as in Fig. 20. The dial is mounted
on a shallow box for convenience in holding
and carries a coloured disc 'corresponding to
the rudder movements. Sunk in the top-
side of the box is a micro switch for the
" Stop " signal. Altogether eleven different
signals can be sent out, seven for the
rudder, leaving four for engine control. The
dial is arranged so that the finger holes on
the right hand side correspond to the boat

case.

going right or starboard and those on the
left to port. " Astern " and the two
" Ahead " signals are situated below this arc
and opposite each other so that there is
no mistake when operating. " Stop " is,
of course, always with the micro switch.

Dialling a Signal
Suppose we dial " Full Ahead "-this is

number 2 on a normal telephone dial. Plac-
ing a finger in hole 2 and turning the dial
to its check stop sends a long mark, no
matter how quickly it is done. Upon
release the dial returns and sends out two
short marks, thus whatever the signal
dialled a long mark goes out first, followed
by a series of short marks corresponding to
the number dialled.

The Circuit
The intergear circuit (Fig. 21) looks

formidable but is really very simple and cer-
tainly very easy to get working, there being
no relays to be critically set and all are
amply powered. The complete circuit dia-
gram is drawn so that it should be rela-
tively easy to understand, but to help those
who are not familiar with such diagrams
it may help to follow a signal through the
circuit.

Coloured celluloid disc
underneath rudder positions.

Telephone dial mounted
on shallow box V4" deep

Stop button

To transmitter.
Fig. 20.-Telephone dial used to key the

transmitter.

Suppose a signal " Hard -a -Port " is sent
-corresponding to number 9 on the dial.
This will give one long mark followed
immediately by nine short ones, coming to
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rest on no signal.These signals are picked
up by the receiver and operate the Rx relay.
The initial long mark closes the double pole
secondary relay A. This immediately
energises delayed relay E and opens its
circuit. At the same time the selector coil
C is energised and moves the contact arm
one step forward, but these contacts are
dead, the circuit being open at E. This
" long " mark also open circuits the coil of
relay B which, after a very short delay, drops
off and energises the release coil D allow-
ing the contact arm to return to o. At the
termination of this long mark relay A opens
and again closes B, then follows the nine
short marks. These make relay A contact
nine times so quickly that relay B has not
time to drop off, therefore the selector coil
C steps up the contact arm until it comes
to rest on number 9. The relay A then
comes to rest in the off position and after a
short delay, relay E falls off. The current
then passes through contact 9 along the wire
marked orange, through the plug connection
Bt, to the contact finger bearing on one of
the metal discs which connects it to the
port rudder motor. This immediately turns
to port carrying with it the rudder and the
metal discs and finally comes to rest when
the circuit is broken by the insulated gap
between the two discs. Should the next
signal be an engine change one, say " Full
Ahead " the contact arm of the selector will
again fall to zero and then slip up to con-
tact z. The engine switch will then turn,
carrying with it the disc G until this comes
to rest with the insulated segment resting on
the arrow marked brown. Carried round by

the engine switch is also a drum on which
are several projections. These close the
contact points 7 and 8 also 9 and so apply-
ing so volts to the prop motor to give full
ahead. From this it will be noted that the
con'ect arm of the selector is always on
the position of the last signal received and
never comes to rest on o, except when

Fig. 23.-A
" Stop " is signalled by the micro switch.
This, of course, corresponds to 0 on the
selector. All these movements take place
while the dial is turning and as soon as it
comes to rest the changeover is in opera-
tion. Fig. 22 shows the intergear.

Fig. 21.-The intergear
circuit.
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Fin'shing
The last job of all is to give the hull its

final coat of enamel and to fit the
numerous port holes along the sides. To
make the port holes wind a length of soft

Fig. 22.-A view of the intergear.

copper wire around an fin. rod and then
carefully cut the coil from end to end to
form a series of rings. Take care that
they are all flat with the joints neatly butted
together. Just before the final coat of
enamel is applied to the hull is the time
to fix these port holes. Do one side at a

view from above of the completed model of the "

time and let it dry before tackling the other
side. First lay the hull on its side and mark
off the positions of all the port holes. Take
one ring at a time, dip it in the enamel,
shake off any drops and place in position on
the hull. The enamel will contact the hull

7-8 Full Ahead 9-10
5-6 Slow 9-10
Open Stop Open
3-4 Astern 1-2

Engine Switch

0_ Stop
I Slow
2. Full Ahead
3 Full Starb'd
4. 2/7 Starb'd
5.. //I Starb'd
6 Central
7 fr.'y Port
8 2/7 Port
9 Full Port
10 Astern

Selector

and when dry the ring will be securely
held. Complete one side and allow to dry
before proceeding with the others and when
all the port holes are in position and
thoroughly dry, give the entire hull above
the water line a final coat of enamel going
over all the port holes. These are then
picked out with a pale blue enamel just
inside the ring.

The colours are Royal blue for the top-
sides with red under water. Brown is used
for the toprail on all bulwarks and also
the toprail of all wire railings. Boats are
Royal blue, all the decks are painted buff,
and lined and varnished. The funnel is
painted buff together with the masts. All
cabin sides are white with windows and .

port holes lined out with pale blue and
shaded with a touch of deeper blue. The
dome on the funnel and what can be seen
of the inside should be painted eggshell
black. All cabin doors are made in
mahogany and varnished. Do not forget
the gold line all round the side of the hull
at deck line with the coat -of -arms on the
bow. There is a small crown on each of
the three mast heads and these are painted
gold. Flags if neatly made and not over -
scale add considerably to the appearance.
The full complement would be-starting at
the fore end-on the jack staff a small
Union Jack, then the fore mast carries the
flag of the Lord High Admiral which has
a red background and on it a yellow anchor,
then the main mast with its Royal Standard

Britannia."

followed by the mizzen mast with a Union
Jack and at the stern a White Ensign on
the ensign staff. These flags are all flown
when the Queen is on board.

Fig. 23 is a further photograph of the
completed model.
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ASTAGE must have a curtain and at
least a little special 'lighting or much
of the best efforts of actors or variety

turns is lost. Small stages need these things
every bit as much as larger ones ; indeed
perhaps more so, for here they tend to
produce the impression of size and an -illu-
sion of distance between stage and audience,

Pulley or
strong ring

Sew on
small rings

CURTAINS AND LIGHTS
FOR THE STAGE

A Simple Curtain Raising
Arrangement and System

of Footlights

By H. A. ROBINSON.

great saving in both construction time and
expense, while the cordage is reduced to a
minimum. This kind of curtain has the
added advantage of being noiseless in opera-
tion, which is not always the case with the
sliding bar type.

Two rectangles of cloth must first be
obtained of such a size that they comfortably
fill the stage opening with an overlap in
the centre. This opening can sometimes be

narrowed a little with
advantage by means
of permanently fixed
side strips thus
reducing the amount
of curtaining re-
quired.

Having, obtained
the rectangles, lay
them out on a clear
floor and chalk a
diagonal line on each
from near what will
be the inner bottom
corner to the top
outer and along these
lines sew a series of
small rings-about
tin. dia. will do. The
more rings there are
the better the cur-
tains will drape in
their " up " position,
but four or five on
each line will make
a workable job.

The cloths are
now firmly fixed along their upper edges
to the top of the stage opening as shown in
Fig. 1. Where there is no proiper stage
front the tops of the curtains can be secured
to a length (or built up length) of wood
having the necessary strength and rigidity,
the whole assemblage then being slung from,
say, a roof beam directly above or from other
suitable points.

Pulleys or solidly fixed rings are next
fitted as shown in Fig. t, a single ring or
pulley on one side and two rings or a double
pulley on the other. The rings are shown
larger and more widely spread than they
need be, for clarity. If using an independent
top spar everything is fixed to it, as shown
in Fig. 2.

Rings or
pulleys

Fasten cord
here

Fig. I.-Arrangements of rings and cords.

though the two are really quite near
together.

The Curtains '

To be efficient, curtains should be drawn
apart by apparently invisible means and
similarly dropped and there are two methods
by which this can be achieved. One is the
" side -drawing " arrangement and the other,
which is much simpler in principle, is

described here. In this method
no top sliding bar with its

accompaniment of
runners is neces-
sary, which is a

Fig. 2. - Curtains
fitted to an inde-

pendent top spar.

Operating Cords
Finally, pliable cords are taken from the

bottom inside corners, up through the small
rings and then the large ones to a location
at one side. Fig. 1 makes their " route "
quite clear. It is important that the cords
are thin and pliable and that they are well
sewn to the curtains at the lower inner
corners. Plaited cord should be used rather
than twisted as" it has greater pliability, and
gets better in this respect the more it is
used.

When both cords are pulled together, the
curtains will swing aside and up as in Fig. 3,
draping themselves neatly. With plenty of
material and an amount of room at the back
of the opening, curtains like this can be
made to disappear entirely, but this is not
always an advantage.

Depending on the material, it may, or
may not, be necessary to weight slightly the
lower inner corners of the rectangle to get
positive dropping and counteract any slight
friction set up by the rings. If weighting

11LILILILILJULA
Fig. 3.-Vieu, from the front with curtains up.

seems desirable, this can be best done by
sewing on a length of old cycle chain at
each side.

With regard to satisfactory falling of the
curtains, a lot depends on the even and
fairly complete release of the two cords by
the operator. Sliding them too slowly
through the hands is fatal to a neat drop.
As a fitting the operator should have a
bracket near on which he can wind the cord
when the curtains are to be up for some
considerable time.

Footlights
For official stage work footlights are

(Cont. on p. 137)

Fig. 4.-A set
footlights.
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B. Parker Tells
You How

Make
to

A liffeld 13(opleol Tablo

THE drop-leaf table shown above has
the advantage of occupying very little
space when folded, and when open it

is a surprisingly rigid structure. Its design
is simple yet on sound principles and offers
very little difficulty in its construction for
the handyman.

The Framework
Fig. i illustrates the framework. It will

be noted the top rail, uprights, and bottom
rail are framed together, and between the
top and bottom rails are the swinging arms
which, when open, support the table top.
These arms, turning on central pins, fold
neatly within the framework, thus allowing
the hinged table top to hang quite freely
when not in use. Fig. 3 shows the alterna-
tive use of metal shelf -brackets as supports
between the upright horizontal members of
the swinging arms.

The construction of the frame should be
the first consideration. Fig. 4 shows the
method of jointing the various members,
where, it will be seen, through tenons
are employed in addition to housing. By
these means, rigidity of the structure is
obtained. The framework is of 2in. X ;in.
material. This should be planed to size if
sawn wood has been purchased. If the
material has been machined it is advisable

Wall plate

to check carefully the
finished sizes before
marking out t h e
different joints. The
measurements given
in the illustrations are
finished sizes. First
mark out the top and
bottom rails, noting 2
especially that the dis-
tance between the
shoulder lines on the
bottom rail is tin.
longer than the dis-
tance between the
inside lines of housing
on the top rail. This
allows for the 3/16in.
housing at each end of the bottom
the uprights (see Figs. r and z).
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Mark the positions for the joints on the
uprights, carefully gauging to 3/I6in. for
the depth of the housing. This gauging
should be carried out on both edges of each
piece. After carefully checking all measure-
ments, proceed to cut out the trenches, keep-
ing the saw and the chisel on the waste side
of the lines and working from both edges
of the timber.

Next mark the positions for the holes
(mortices) on the bottom of the trenches,
making certain these correspond to the
markings on the other side. A tin. hole
drilled through the centre of each will assist
in cutting the mortices. Again it is advis-
able that the cutting be done from both sides
of the timber. When the four joints are
cut the frame should be temporarily
assembled in order to check the dimension
between the. top and bottom rails. This
measurement is the true height from
shoulder to shoulder of the swinging
brackets.

3-0 2 1:6---1
'c

6"

....4

1

Hinges.

71

1%4

Fig. 2.-Front anc
end elevations.

7/6-

Well plate

rail into

LIST OF MATERIALS
 Uprights ... zft. 6in. x zin. x pin.
 Top rail ... 3ft. x zin. x iin.

Bottom rail ... 2ft. Spin. x zin. x
2 Swinging arms rft. 51in x spin x fin.

rft. 3fin. x tIin. x fin.
aft. 3M. x tfin. x fin. Optional.2

Top ... Boards to make up, 3ft. x rft.6in.
x in.

2 Battens ... aft. 5in. x zin. x fin.
2 Metal shelf brackets, 8in. or 9in. Optional.
 pair Tee -hinges, 6in.
4 Wall plates ... zin. x zin. x lin., or
4 Holdfasts ... 6in.

To suit length of table required

Floor line.

2x7/8"

See fig I

Fig. s.-The frame with the top removed.

4/4"d/a

-7--
3314"

V2"

/12"

/3/4"

8"bracket fixed
in angle.

54"diei x1/2"deep.

Fig. 3.-Details of
the swinging arm.

The Moving Joints
Fig. 3 illustrates the details of the joints,

also how the ends of the uprights are
rounded to form circular pins. The length
of these pins, fin. each, must be added to
the true distance between the two rails
when cutting the lengths of timber for the
vertical members of the brackets, thus these
will measure 'ft. 5 -1 -in. Mark out with try -
square and gauge the tenon on the hori-
zontal piece and the mortice on the vertical
piece. It will be noted the tenon is reduced
in width. When cutting keep strictly to
the lines to ensure a well -fitting joint.

The shoulder lines for the base of the
pins can now be marked with the try -
square and by carefully placing a sixpence
on the centre of the end, the outline of the
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%a"

Fig. 4.-Details of the joints.

pin can be drawn. Care must be exercised
when sawing the shoulders and also when
chiselling round the pins.

Strengthening the Arms
There is a choice of two ways by which

strength can be added to the swinging arm.
Both are shown in Figs. r and 3, the use of
metal shelf brackets being, of course, the
simpler way of the two, yet the skilled
woodworker will no doubt prefer to complete
the arms in timber. In the latter case the
timber braces must be accurately cut and
fitted and, when glued, should be securely
fixed with screws.

The swinging arms being finished and
the tin. holes drilled in position to receive
the circular pins, this part of the table
may be finally assembled, using wood
glue and a few short wedges for the
tenons. Remove any surplus glue, test
for squareness and set aside for the glue
to harden.

The Top
The table top will offer few difficulties,

It may be made by using several boards
glued together or one piece of multiple
board, strengthened in either case with
battens. When all is ready, the top is
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Fig. 5.-Two views
of the completed
table. It is shown
outdoors for ease of

photographing.

hinged with 6in. Tee -hinges placed as shown
in Fig. 2.

Finally, the table is fixed in the desired
position by means of four stout wall -plates
screwed to table and plugs in the wall, or
by four 6in. wrought -iron holdfasts.

HERE are some very old problems. The
first concerns a hen and a half and is

very well known. However, it is of perennial
interest and yields a new crop of puzzlement
at every revival. The problem is, " If a
hen and a half lays an egg and a half in
a day and a half, how many eggs will six
hens lay in seven days? "

Now according to two rival camps, the
answer is either 28 or 42. Which faction
do you belong to?

The mathematician will say that it is too
simple to be called a puzzle and that it is
a straightforward piece of arithmetic. Six
hens are four times one and a half hens.
One and a half hens will lay one egg in one
day or seven eggs in seven days, so that
the total seven day output will be 7 X 4
=28 eggs.

Others say that it comes to one egg per
day per hen. The laying period is divided
into periods of Li days. Total days 7.
Hence batches of eggs = 7 2.- I i. Each
batch consists of 14 eggs per hen. So total
production is 7= al- X i f X 6. The
cancel out, leaving 7 X 6 = 42.

The Share -out
This problem is very old and in quite a

number of books the alleged solution is
given without any hint (or apparent know-
ledge) that the whole thing is a fallacy.

Here is the problem. In his will a sheikh
left 19 camels to his three sons. The first
son was to get half of them, the next was
to get one quarter and the youngest to get
one fifth. No camel was to be cut up and
all the camels were to be disposed of. For
a long time the brothers quarrelled as to the
right division and at length were persuaded
to lay their case before the wise man of the

neighbouring town. He found a solution.
He added one of his own camels to the
19 thus making 20. To the first son he
gave to, to the second 5, and to the third
4. He then had his own camel left. Can
you see the flaw in all this?

The answer is that the -old sheikh made
an impossible bequest. 1 + + 1/5 adds
to 19/20 not to unity. If, as suggested,
the eldest son gets to camels, he does not
get half of the original 19 but 10/19 of the
whole. It has been suggested that the
wording could be rearranged to permit of a
logical solution, viz.: " The camels to be
divided -in the proportion of I: 1: 1/5,
leaving out the impossible clause that all
camels had to be disposed of.

On the House !
A thirsty cowboy arriving at the U.S.A./

Mexico border found that the American and
Mexican dollars were at a discount of.
5 cents on opposite sides of the border, i.e.,
an American dollar was worth io5 Mexican
cents or a Mexican dollar was worth 105
American cents. In an American bar, the
cowboy ordered 5 cents worth of beer,
tendering the Mexican dollar. He got his
drink and one U.S.A. dollar as change. He
then went to a saloon on the Mexican side,
ordering another .5 cent drink and paying
with the U.S.A. dollar. He received his
change in the form of a Mexican dollar.
He repeated the process until finally jailed
and this with a Mexican dollar still in his
pocket. Who paid?

Curtains and Lights for

Fig. 5.-Method of wiring the lamps in parallel.

now obsolescent, their place being taken by
other forms of lighting. In amateur shows,
however, they are still the best sort of light-
ing to use, and moreover they are quickly
rigged up. Fig. 4 shows a row of such
lights that any handyman can make. If the
stage front is narrow, the lights can be made
in one length, but if it is at all wide two
separate lengths are the best.

The strip which actually holds the lights

Your Stage (Concluded from page 135)

is 6in. wide and about fin. thick and the
lamps are mounted in batten holders at about
'ft. intervals and should be wired up in
parallel (Fig. 5). The end pieces are of sin.
wood (Fig. 6), while the top shield is Tin.
wide and made of fin. material.

All the parts are held together by a series
of fairly short screws along the seams at
close intervals, this giving a stronger con-
nection than a
few longer
screws wider
spaced. A length
as described will
stand well, but if
greater stability
is thought desir-
able this is given
by a triangle of
-kin. wood, as in
Fig. 4, screwed
on at either end.
Lights of this
nature can be
used well with
some form of
" dimmer."

1

Fig. 6.-Dimensions of
end pieces.



Night invisible

138

WHILST extending sincere congratu-
lations to those Russian scientists
responsible for the design and

launching of the first Earth satellite, the
official radioed picture of which is shown
in Fig. 2, it must be understood that the
feat was in the nature of a try -out. Possibly
by the time this issue is on sale the U.S.A.
will also have accomplished at least one
trial launching, where the accent is on pro-
jection technique with only moderate
importance being placed on how the satel-
lite itself responds in respect of any instru-
mentation it may possess. Provided the
time lag is not markedly great, the chrono-
logical order of the Russian and American
launchings has but negligible significance in
the minds of those scientifically disposed.
This becomes obvious when it is realised
that the age of space exploration is just
clear of the starting blocks.

'"

Morning and evening
visible

Day invisible

Fig. 1.-The positions of the satellite in relation to Earth.

Heavily instrumented satellites such as
those which America will launch in 1958
(Fig. 3) as part of the International Geo-
physical Year programme, will contribute
extensive knowledge regarding temperatures,
cosmic radiations and meteor prevalency,
all of which have a great bearing on the
question of human beings leaving their ter-
restrial anchorage and traversing solar space.
A survey of the many scientific investiga-
tions served by these complex and delicately
instrumented satellite vehicles was pub-
lished in PRACTICAL MECHANICS last April.

Fig. 4 shows a design from a Russian
periodical of the type of satellite envisaged
in the Soviet Union.

Satellite Orbits
A comparison of the Russian satellite

orbit (Fig. 5) and the proposed orbit of the
American vehicle is of some interest. The
latter orbit will possess an obliquity (the
angle of inclination of the satellite orbital
plane to the equatorial plane) of 4o deg.,
thus affording scientists situated within a
belt 40 or 5o deg. north and south of the
equator the desirable opportunity of fairly
continuous observation. On the other hand,
the Russian trial satellite possesses an initial
obliquity of about 65 deg., which is virtually
a semi -polar orbit. Whilst this type of orbit
provides a greater latitude coverage-much
appreciated by European observers-it is
unfavourable in that the satellite is lost track
of whilst traversing sub -Antarctic latitudes.
Fig. 1 shows why the satellite is visible
only at certain times.

As all satellite orbital planes must pass
through the Earth's centre, the possible
orbits may be described as radially extended
great circle paths. A little reflection on
these circumstances will show that the
initial obliquity of a satellite orbit can never
be less than the latitude of the launching
site. Thus the Russian vehicle could have
been launched from any point south of
65 degrees N., but not from any point in
latitudes north of 65.

launching
13 tons.

The successful launch-
ing of such a large rocket by Russia, or
any nation for that matter, bodes very well
or very ill for the future, according to the
tasks it may be employed in. If it, or a
derivation of it, is used as an Intercontinen-
tal Ballistic Missile, there is the as yet
unsolved problem of re-entry into the Earth's
atmosphere at great and unchecked velocity.
Unless very special cooling arrangements
were made, the rocket would vaporise or
disintegrate just as surely as the " shooting

NEWNES PRACTICAL MECHANICS

r r\idg5,51

December, 1957

Its Importance in Relation to Space Exploration
A Surprising Weight

The October satellite, along with its tem-
peramental radio transmitter, provokes many
intriguing speculations, especially those
regarding its weight, which has been stated
as approximately 180 pounds. This is truly
surprising, if it has been quoted correctly.
One is compelled to consider the over-
looking of a decimal point. The U.S.
satellite will weigh about 21.5 pounds fully
equipped. If we accept the quoted weight

of 18o pounds, it
indicates that the
total -mass of the
launching roc k et
system was any-
where between 6o
and too tons. This
is an impressive
rocket by any stan-
dard. Fig. 6 shows
in diagram-
matic form the type
of rocket used. The
American surface-
to-surface Corporal
E rocket weighs less
than 6 tons and the
German A4 (V2)
rocket missile had a

aboutweight of

Discussed
by

Fig. 2.-Radioed picture
of the Russian satellite
on its stand before being
mounted into the rocket.
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and the
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S MilrE
Form this Exploration is Likely to Take

Fig. 3.-This model of an Earth satellite is
reputed to be very similar in appearance to the
real thing which America _will launch in 1958.

It will be meted with gold.

star" meteors we .
observe in our night sky.

It is, however, more
sane and congenial to
consider the descendants
of these giant rockets as
Man's coaches to the
solar planets. There is
every chance that an
extra step on the prob-
able three -stage rocket
devised by Russia could
give the final or pay -load
step the necessary escape
velocity from Earth of
25,500 m.p.h., and allow
it to cruise away into
solar space. Thus it
is feasible to accept the
proposition that the
Moon could be reached
in the near future by an
unmanned though fully
equipped space vehicle.
Su c h experimental

Fig .---(Right) A diagram of
a model of the Russian Earth
satellite. It is taken from the
Russian publication " Young

Technique."

Fig. 5.-Orbits of the
artificial satellite.

William
Ellwood

vehicles for the present, however, would only
possess single tickets as there would be no
fuel provision for the return journey.

Fig. 7 shows the paths space ships will
follow and the speed required to escape from
the Earth's gravitational pull..
Manned Re-entry Vehicles

Animals such as mice and monkeys have
of recent times been safely projected to
great altitudes by specially prepared rockets
(Fig. 8). If the knowledge gained from
these experiments and the extensive ex-
ploration by unmanned space satellites
indicates that life may be sustained outside
our protective atmospheric shell, the next
logical advance will be to construct and
put into orbit a vehicle manned by a single

individual, or at most two .people.
The need for this experiment or

exercise-possibly the most hazard-
ous and delicate undertaking ever

attempted by human beings-will be to
develop and perfect the technique of
re-entry into the Earth's atmosphere and
landing safely. It is imperative that
this problem be completely mastered
before embarking on the next stage, which
will entail placing a large and permanent
space station in orbit. It is inconceivable
to send forth any large number of people
into solar space without first ensuring that
they may return safely to the planetary
surface.

In this re-entry experiment we can
assume that the small crew will be housed
in the final step of the rocket system and be
provided with all necessary provisions and
accessories for survival in space. This final
step will possess the essential mechanical
and flight characteristics of a high-speed
rocket/jet aircraft, the wings of which must
be capable of being retracted or folded so

that the machine may fair in smoothly
with the rest of the projection system.

During the launching, the crew will
be confined to their acceleration

couches and will not in any way
be required to control the opera -

Magnetometer

Mercury Accumulator

Radio Transmitter

Spring for detaching
Satellite from Rocket

Explosive pin

Rocket nose
non-this being entirely the res-
ponsibility of the ground personnel.
Only when the final step swings
into free orbit will its crew bestir
themselves and assess their new
and amazing circumstances.
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The Unwinking Star
Outside they will behold a monstrously

large and unwinking star set against the
diamond -studded blackness of space. This
will be our Sun, seen for the first time by
human eyes in all his celestial grandeur.
Looking away from this pivot of the solar
system, they will discern through the
reflected glare from the Earth's surface, the
subdued greens and browns of the continents,
the dazzling whiteness of the polar regions,
and the vast dark areas indicating the great
oceans of our planet. The stark and airless
form of the Moon slips behind the Earth,
only to reappear time and again at intervals
of an hour or two as the manned vehicle
pursues its rapid course.

Descent from Space
For a few days the crew tx.;ill make careful

observations and investigations with the aid

Artificial

Ejector
mechanism.

Electrical
battery.

Helium pressure
to feed fuel to

engine.
'Fuel
tank.

Oxycliser
tank

Electr,cal
battery.

Fuel tank
first stage

Cxydiser
tank.

Turbo -pumps

first stage
engine

Fig. 6.-A typical three -stage rocket like that
which lifted the Soviet artificial satellite into

its orbit.

of highly specialised instruments. At cer-
tain intervals contact will be made with
terrestrial headquarters, but for much of the
time the crew will be very alone in a tiny
world of their own; in a silence broken only
by the desultory arrival and crackle of
micrometeors as they speed in from stellar
space and impinge on the outer casing of the
vehicle.



Night invisible

138

WHILST extending sincere congratu-
lations to those Russian scientists
responsible for the design and

launching of the first Earth satellite, the
official radioed picture of which is shown
in Fig. 2, it must be understood that the
feat was in the nature of a try -out. Possibly
by the time this issue is on sale the U.S.A.
will also have accomplished at least one
trial launching, where the accent is on pro-
jection technique with only moderate
importance being placed on how the satel-
lite itself responds in respect of any instru-
mentation it may possess. Provided the
time lag is not markedly great, the chrono-
logical order of the Russian and American
launchings has but negligible significance in
the minds of those scientifically disposed.
This becomes obvious when it is realised
that the age of space exploration is just
clear of the starting blocks.

'"

Morning and evening
visible

Day invisible

Fig. 1.-The positions of the satellite in relation to Earth.

Heavily instrumented satellites such as
those which America will launch in 1958
(Fig. 3) as part of the International Geo-
physical Year programme, will contribute
extensive knowledge regarding temperatures,
cosmic radiations and meteor prevalency,
all of which have a great bearing on the
question of human beings leaving their ter-
restrial anchorage and traversing solar space.
A survey of the many scientific investiga-
tions served by these complex and delicately
instrumented satellite vehicles was pub-
lished in PRACTICAL MECHANICS last April.

Fig. 4 shows a design from a Russian
periodical of the type of satellite envisaged
in the Soviet Union.

Satellite Orbits
A comparison of the Russian satellite

orbit (Fig. 5) and the proposed orbit of the
American vehicle is of some interest. The
latter orbit will possess an obliquity (the
angle of inclination of the satellite orbital
plane to the equatorial plane) of 4o deg.,
thus affording scientists situated within a
belt 40 or 5o deg. north and south of the
equator the desirable opportunity of fairly
continuous observation. On the other hand,
the Russian trial satellite possesses an initial
obliquity of about 65 deg., which is virtually
a semi -polar orbit. Whilst this type of orbit
provides a greater latitude coverage-much
appreciated by European observers-it is
unfavourable in that the satellite is lost track
of whilst traversing sub -Antarctic latitudes.
Fig. 1 shows why the satellite is visible
only at certain times.

As all satellite orbital planes must pass
through the Earth's centre, the possible
orbits may be described as radially extended
great circle paths. A little reflection on
these circumstances will show that the
initial obliquity of a satellite orbit can never
be less than the latitude of the launching
site. Thus the Russian vehicle could have
been launched from any point south of
65 degrees N., but not from any point in
latitudes north of 65.

launching
13 tons.

The successful launch-
ing of such a large rocket by Russia, or
any nation for that matter, bodes very well
or very ill for the future, according to the
tasks it may be employed in. If it, or a
derivation of it, is used as an Intercontinen-
tal Ballistic Missile, there is the as yet
unsolved problem of re-entry into the Earth's
atmosphere at great and unchecked velocity.
Unless very special cooling arrangements
were made, the rocket would vaporise or
disintegrate just as surely as the " shooting

NEWNES PRACTICAL MECHANICS

r r\idg5,51

December, 1957

Its Importance in Relation to Space Exploration
A Surprising Weight

The October satellite, along with its tem-
peramental radio transmitter, provokes many
intriguing speculations, especially those
regarding its weight, which has been stated
as approximately 180 pounds. This is truly
surprising, if it has been quoted correctly.
One is compelled to consider the over-
looking of a decimal point. The U.S.
satellite will weigh about 21.5 pounds fully
equipped. If we accept the quoted weight

of 18o pounds, it
indicates that the
total -mass of the
launching roc k et
system was any-
where between 6o
and too tons. This
is an impressive
rocket by any stan-
dard. Fig. 6 shows
in diagram-
matic form the type
of rocket used. The
American surface-
to-surface Corporal
E rocket weighs less
than 6 tons and the
German A4 (V2)
rocket missile had a

aboutweight of

Discussed
by

Fig. 2.-Radioed picture
of the Russian satellite
on its stand before being
mounted into the rocket.
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S MilrE
Form this Exploration is Likely to Take

Fig. 3.-This model of an Earth satellite is
reputed to be very similar in appearance to the
real thing which America _will launch in 1958.

It will be meted with gold.

star" meteors we .
observe in our night sky.

It is, however, more
sane and congenial to
consider the descendants
of these giant rockets as
Man's coaches to the
solar planets. There is
every chance that an
extra step on the prob-
able three -stage rocket
devised by Russia could
give the final or pay -load
step the necessary escape
velocity from Earth of
25,500 m.p.h., and allow
it to cruise away into
solar space. Thus it
is feasible to accept the
proposition that the
Moon could be reached
in the near future by an
unmanned though fully
equipped space vehicle.
Su c h experimental

Fig .---(Right) A diagram of
a model of the Russian Earth
satellite. It is taken from the
Russian publication " Young

Technique."

Fig. 5.-Orbits of the
artificial satellite.

William
Ellwood

vehicles for the present, however, would only
possess single tickets as there would be no
fuel provision for the return journey.

Fig. 7 shows the paths space ships will
follow and the speed required to escape from
the Earth's gravitational pull..
Manned Re-entry Vehicles

Animals such as mice and monkeys have
of recent times been safely projected to
great altitudes by specially prepared rockets
(Fig. 8). If the knowledge gained from
these experiments and the extensive ex-
ploration by unmanned space satellites
indicates that life may be sustained outside
our protective atmospheric shell, the next
logical advance will be to construct and
put into orbit a vehicle manned by a single

individual, or at most two .people.
The need for this experiment or

exercise-possibly the most hazard-
ous and delicate undertaking ever

attempted by human beings-will be to
develop and perfect the technique of
re-entry into the Earth's atmosphere and
landing safely. It is imperative that
this problem be completely mastered
before embarking on the next stage, which
will entail placing a large and permanent
space station in orbit. It is inconceivable
to send forth any large number of people
into solar space without first ensuring that
they may return safely to the planetary
surface.

In this re-entry experiment we can
assume that the small crew will be housed
in the final step of the rocket system and be
provided with all necessary provisions and
accessories for survival in space. This final
step will possess the essential mechanical
and flight characteristics of a high-speed
rocket/jet aircraft, the wings of which must
be capable of being retracted or folded so

that the machine may fair in smoothly
with the rest of the projection system.

During the launching, the crew will
be confined to their acceleration

couches and will not in any way
be required to control the opera -

Magnetometer

Mercury Accumulator

Radio Transmitter

Spring for detaching
Satellite from Rocket

Explosive pin

Rocket nose
non-this being entirely the res-
ponsibility of the ground personnel.
Only when the final step swings
into free orbit will its crew bestir
themselves and assess their new
and amazing circumstances.
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The Unwinking Star
Outside they will behold a monstrously

large and unwinking star set against the
diamond -studded blackness of space. This
will be our Sun, seen for the first time by
human eyes in all his celestial grandeur.
Looking away from this pivot of the solar
system, they will discern through the
reflected glare from the Earth's surface, the
subdued greens and browns of the continents,
the dazzling whiteness of the polar regions,
and the vast dark areas indicating the great
oceans of our planet. The stark and airless
form of the Moon slips behind the Earth,
only to reappear time and again at intervals
of an hour or two as the manned vehicle
pursues its rapid course.

Descent from Space
For a few days the crew tx.;ill make careful

observations and investigations with the aid

Artificial

Ejector
mechanism.

Electrical
battery.

Helium pressure
to feed fuel to

engine.
'Fuel
tank.

Oxycliser
tank

Electr,cal
battery.

Fuel tank
first stage

Cxydiser
tank.

Turbo -pumps

first stage
engine

Fig. 6.-A typical three -stage rocket like that
which lifted the Soviet artificial satellite into

its orbit.

of highly specialised instruments. At cer-
tain intervals contact will be made with
terrestrial headquarters, but for much of the
time the crew will be very alone in a tiny
world of their own; in a silence broken only
by the desultory arrival and crackle of
micrometeors as they speed in from stellar
space and impinge on the outer casing of the
vehicle.



140

Eventually the critical moment will arrive
when these space pioneers will commence
their journey back to Earth. By adroit use
of reverse rocket motor thrust, the direct
orbital velocity of the vehicle will be
reduced, thus decreasing the degree of centri-

r AO

0
/

fd

7.9 Km/sec A c,rc/e

7.9-1/ Km/sec
en ellipse

I

1
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however, the inevitable duel with the in-
creasing gravitational force, counteracted or
damped solely by the precious thrust of the
rocket motors, intimates very plainly indeed
the super mental category to which space
pilots will have to belong.

The Space Station
With the re-entry

problem resolved, the
next stage on our
journey to the Moon
and planets will be
the erection in space
of a station or large
satellite, where
vehicles from Earth
may anchor and
where the construc-
tion of a large
nuclear -powered
interplanetary space-
ship can be under-
taken. If this space
station is achieved
within the next to or
15 years, there can
be little doubt that
men from Earth will
have set foot on
Mars long before the
end of this century.

The idea of utilis-
ing the Moon as an

interplanetary base is not feasible; for
although its gravitational force is much less
than that of Earth, it is still strong enough
to make frequent landings
on and launchings from its
surface a precarious and
uneconomical proposition.
The Moon will certainly be
explored and probably
colonised, but it is unlikely
that it will ever become a

IlkOyec11.2Kmlsec
A hyperbole

tII 2 Km/sec...7'f
A parabola

Fig. 7.-Spaceship paths. The illustration is from Soviet publication,
Interplanetary Travel."

fugal force which has hitherto kept the
vehicle balanced in orbit against the Earth's
gravitational pull. This gradual reduction
of true orbital speed will cause the vehicle
to approach the Earth in a shallow spiral,
analogous to a coiled spring. With the wings
and other flight surfaces of the vehicle
extended and the machine nursed into the
atmosphere the task will become less acute,
for the jet engine may then be brought into
service. Before this happy altitude is gained,

Fig. 8.-Living monkey being removed from " Aerobee" rocket after
being projected to a great height from Holloman Air Force Base, New

Mexico.-Official U.S. Photo.
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orbit, say, 2,000 miles from the Earth.
After all necessary parts have been pro-

jected, it will be the turn of the construc-
tional engineers to be launched into the orbit.
Each personnel vehicle-a larger and
modified version of the re-entry vehicle
described previously-will carry one pilot
and about three technicians or engineers.

Each of these personnel vehicles will also
incorporate an airlock entry so that passage
to and from the vehicle may be effected
without depressurising the main cabin.

Construction Capsules
The space engineers may wear space

suits fitted with miniature rocket motors and
also, as an extra safeguard, arrange a net-
work of hand -wires between the orbiting
personnel vehicles and the various component
supply steps, before starting work on the
station. Alternatively, they may emerge
from. their airlocks in pressurised rocket
manipulated capsules which incorporate
mechanical handling devices similar in type
to those used in atomic laboratories and
power stations.

Whichever way they go about their task,
it is certain that construction will proceed
quite rapidly, for girders, metal sheets-in
fact everything-will be virtually weightless.
There will be no need of cranes or other
lifting mechanisms at any time throughout
the whole construction of the space staion. -

Artificial Gravity
It is not known what effect prolonged

zero g conditions have on human beings.

Fig. 9.-An impression of a space station orbiting the
a range of between 2,000 and 3,000 miles.

final departure point
f o r interplanetary
" orbit - to - orbit "
spaceships.

The space station
will be constructed
of pre -formed parts.
These parts will be
launched from Earth
i n medium - sized
rockets capable of
projecting a modest
though useful pay-
load step. The
launchings, of which
there will be many,
will be carried out in
such a manner as to
place pay -load steps
in a sensibly close
group in the selected

earth at

If a " gravitational " force is desirable or
deemed necessary in the new space station,
an artificial force may be conveniently intro-
duced. This could be achieved by
simultaneously firing a series of rockets
positioned tangentially to the external sur-
face of the station's outer rim. The resulting
revolving motion of the whole station
irrespective of the latter's attitude or velocity
in orbit, would induce a centrifugal force.
In brief; the inside surface of the outer rim
would become the " floor."

In this case, entry to the station would
be made by passing into the central duct and
berthing-if in a spaceship-in one of the
anchorage channels. Disembarking space
voyagers would then be admitted to one of
the airlocks in the central duct, where they
could then " descend " by stairway to the
perimeter apartments of the space station
(Fig. 9).
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USE steel rib -
b o n or

feeler"
blade steel for the
spring, which
should be from
.003in. to .00sin.
in thickness.

A built-up bob
is shown in Fig.
to which is self-
explanatory.

The ends of the
spring should be a
good fit in the
suspension bracket

and the end of the pendulum respectively;
the upper end of the spring has a pin Q
(Fig. 7) that normally rests in the notches
of the bracket. The length of the pendulum
is measured from the bottom of the bracket
to the centre of the bob; any slight error
in length is easily corrected by altering the
position of the bob by means of the timing
nut U (Fig 9). Figs 7 and 9 appeared last
month.

Trailer or Finger
A piece of steel wire D (Fig. s) is

flattened at one end, the other end being
driven into and soldered to the block B.
The latter has a hole drilled at .right angles
to D to take the pin carried by the pendulum
fitting.

Pod

Tin

Shot

Tube set
central

Soldered

Fig. io.-A built-
up bob.

Tin lid
over tube

Ito 8'

Tube to fit
pendulum.

Timing nut.
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The whole fitting should
be as light as possible ; to
reduce wear the flattened
end of the wire D should
be filed to a point and
hardened.

To support the finger
the special fitting shown in
Fig. 12 will have to be
built up. This consists of
a piece of thick tube T to
fit the pendulum rod R
freely, and on opposite

milled
The

screw
screw
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Pendulum Size
If a three-quarter seconds pendulum is

used, its length will be 22in., measured as
shown in Fig. 9, and the number of teeth
in the ratchet wheel will be 4o, since a
three-quarter seconds pendulum makes 80
swings per minute. On the other hand, if
a long or seconds pendulum is preferred,
with a length of 39.I2in. the ratchet wheel
will have 3o teeth. Frequently, on counting
up the number of teeth on the highest driven
wheel of the movement, they will number 4o,

cXe/v/e6i? eZe,s(
Making an Accurate Battery -operated Timekeeper

By " HOROS "

sides of the tube are
soldered the bosses A and
B; these are drilled and
tapped to receive the

S and the pin P.
S provides for adjustment of

1-
516"

.e
2

Fig. IL-The trailer or finger.

Fig. I2.-The fitting for the finger support.

the finger up and down the
pendulum rod relative to the
contact -maker.

The Wheelwork
To reduce the amount of

work and the tedium of build-
ing up the wheelwork it is pro-
posed to utilise the movement
of an alarm or other clock.

It will be appreciated that,
although certain additions are
made to the frames, and wheels
removed, the positioning of the
wheels will not be affected.

If the movement has a
seconds hand, remove all the
wheels in the alarm train, fol-
lowed by the " balance wheel "
and " escapement "; after that,
dismantle the large wheel
carrying the main spring of the
going train. The movement
will now consist of the wheels
shown in Figs. i and 2.

0

(Con_luded from page 7o, November issue)

which is suitable for a three-quarter seconds
pendulum.

In this case it is not absolutely necessary
to substitute a ratchet wheel of 40 teeth, but
the driving pawl will have to be carefully
shaped to fit the
teeth of the wheel.
If it is decided to
replace the wheel by
a ratchet -wheel with
either 4o or 6o teeth,
particulars for set-
ting out will be
found in Fig. 13.

The length of the
pendulum will not
affect the ot h er
details of the clock,
which can now be Fig. 13.-Details for
considered in detail.

J
Plate 30 or 40

teeth.

the ratchet
wheel.

The Frames
To support the arbor carrying the gravity

arm it be necessary to rivet or bolt to
the frames two brass strips K (Fig. 14).
These are tied together at the upper ends by
a length of 2BA threaded rod F. A piece of
tube T slipped over the rod serves as a
distance piece when the nuts are screwed up.
Viewing the movement from the back it will
be advisable to remove the top right-hand
pillar originally fitted for keeping the frames
the correct distance apart.

Holes are drilled in the strips K to take
the gravity arm arbor 0.

As clock frames vary in size it may
become necessary to modify slightly the
dimensions given in Figs. 14 and 15, but
no great difficulty will be experienced.

2/2"

-2%2'
Fig. x4.-The

carrying

2.M6"

F-

1//,"
16

3/4"

igr

support for the arbor
the gravity arm.
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The Gravity Arm /4;
This component is made -toc-

from a piece of sheet brass and
should be of ample proportions
and heavy enough to propel
the ratchet wheel.

A projection Q (Fig. 15) on
the lower end of N carries the
pawl R, engaging with the
teeth of the wheel W, whilst
its upper end is fitted with a
bush to suit the arbor 0.
Dimensions can only be given
approximately here and the
constructor can modify this to
suit his special requirements.

The pawl is built up from
a brass strip X, mounted on
and soldered to a piece of
thick tube T to act as a bush,
which in turn oscillates on the
pin P projecting from Q.

A pin V, riveted to the
outer end of X, engages the
teeth of the ratchet wheel ;
the pin should be filed to suit
the shape of the teeth.

To prevent the pawl from
dropping and picking up more
than one tooth when withdrawn by the pen-
dulum, a pin Z may be set in the arm on
which the pawl may temporarily rest.

The back stop M can be manufactured
in much the same way (see Figs. 14 and
16).

Contact -maker
This device takes the form of

spring W, riveted at one end to
bracket Y (Fig. 17), screwed to a

//2.

WI

a light
a brass
wooden

Fig. 15. -
Details of the
gravity arm.

Fig. j6.-The back stop.

or ebonite base B. The free end of the
spring is provided with a contact G, engag-
ing with an adjustable contact H, carried by
the bracket I.

M

Fig. 17.-The contact maker.

To restrict the play of the spring an
adjustable stop V is introduced; thin strips

itof leather, etc., may be glued to to silence
the action when the spring is released.

The spring should not be too stiff, other-
wise in depressing it a lot of
unnecessary work will be
thrown on the pendulum.

Riveted or otherwise
mounted on the spring is a
small wedge-shaped steel block
M ; the latter has a small nick
0 cut at one end of the entry
of the point of the finger.

The base -board B should be
provided with slotted holes for
adjustment.

Crutch Rod Details
The connecting link between

wheelwork and pendulum is
the crutch rod L (Fig. 18). To
render the rod adjustable up
and down the pendulum, as
well as along the gravity arm
arbor A, a small fitting B is
cut from a block of brass and
has two holes drilled at right
angles to take the arbor A and
the lever L respectively ;
tapped holes receive set screws
S for locking purposes.

Hands and Dial
The design of the hands and

dial are left to the construc-
tor's taste. The former should
be fairly light and correctly
fitted to the movement. The
dial may be made of
cardboard, brass or any other
suitable material and should
measure Tin. across. A suit-
able dial may be purchased for
a few pence, although there is
no reason why it should not.
be home produced.

There are various ways of
mounting the dial, one being
shown in Fig. 19. Here the
dial is secured to a three-ply
dial -board, which is in turn
screwed to the pieces C and D.
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of the case. The clock frame fits over the
block W, attached to the board B. The
hoard slides in between two wooden uprights
C and D, and rests on the strips E and F
which are attached to them. The sizes of
C and D will be decided by the dimensions
of the framework. Holes are drilled in the
clock frame for the screws S, securing the
frame to the block W.

The back -board A should have a centre
line drawn on it and, when hunL, up or set,
the line should be truly vertical. Screw the
pendulum suspension bracket to the top of
the board so that the pendulum hangs in
front of the line on the board. Next place
the electro-magnet in position so that the
cores are central with and about r/t6in.
below the armature; the gap can be reduced
to a minimum later by packing up the
magnet with cardboard. The magnet is
best supported by a bracket or shelf as
shown in Figs. 2 and 3.

The position of the contact -maker is
found by experiment, mounting its base-
board a little above the mid -position of the
pendulum rod. The rod should hang
vertically at the time and the board set so
that the nick in the steel block is on the left
of the finger. Then lower the finger attach-
ment on the pendulum, until the former is
about i/i6in. below the block. A little
experimenting will be necessary to get the
best results, raising the finger may be
necessary if the spring is depressed more
than, say, t/32in.

Fig. i8:-The
/ 7/8'

connecting link between the wheelwork and
the pendulum.

A

Mounting and Wheelwork.
All the components are erected on a sub-

stantial back -board so that the whole may
ultimately be placed in a suitable case. The
batteries may also be housed in the bottom

Fig. 19.-Mounting the dial.

CORRECT ADDRESS WANTED
We wrote a reply to a letter received from

Mr. M. Fellows who gave his address as 38 Severn
Street, Worcester. The Post Office has returned this
marked "No such number-Not known." Perhaps
Mr. Fellows would let us have an explanation.
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and NOW!
THE 11eSlla UN MAT
a self-powered multi -purpose machine shop

THREADING ATTACHMENT

FOR THE CRAFTSMAN -
HOBBYIST & INVENTOR

POLISHING and GRINDING DRILLING

No bigger than a typewriter, yet outperforms
machines many times its size. This precision
portable machine shop is universally acclaimed
as the finest tool ever developed for machining I 11111 MIN

mil
small parts made of steel, brass, aluminium,
plastic or wood.

I

SELECTA POWER TOOLS LTD. (PM/13),

LATHE

MILLING

TOOL and
SURFACE

GRINDING
MACHINE

DEPOSIT
8 MONTHLY

PAYMENTS OF 3 4  6
RETAIL PRICE £24.17-6

Because of its unique constru'ction it can be
simply converted from a Lathe into a Drill
Press, Milling Machine, Tool Grinding Machine,
Grinding and Polishing Machine, Jig -Saw, Circu-
lar Saw, Threading Machine Dividing Machine
and Portable Press.

Pat Coupon
FOR ILLUSTRATED

BROCHURE

Please send me Illustrated Unimat Brochure.

Name

Address

116, Victoria Rd., Willesden, London, N.W.I0.

IIIMIIIMIN11=111111111111111111111111111111111111111111L MN MI INN MIN MI NM MI JI
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Rotary
drive
and
compressor.
216 post

These
fittings.
stove
Ideal
bench
Single
tube.
tubes.
complete
once
8/6.

DON'T

Install
Our
core
switches,
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DON'T
CAUGHT

LIKE

CAR

whichrt
battery
started
following
Mains
5 -amp.
Regulator
Resistance
Resistance
Mains
0-5 amp.
Constructional
or if
plus

VACUUM PUMP
vane type. Spline

shaft -threaded inlet
outlet, also makes good

Price 22/6, plus
and packing.

FLUORESCENT LIGHTS

-
work.
work-

-watt

39/6

miles

-

2/6).

0
flat

be
the

22/8
17/6

316
2/-
2I6
2/6

12/6
1/6

52/6,

TOP,
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--,--,.,-,.. .....---

around the pipes
a freeze up. With

Pack. 14 yds.,
yds., 22!-.

CLOCK CASE
Also suitable for
barometer or other

Nicely
polished. Price 4/6,
post and packing

ie
/,----------..,!----

( \

01)
Wrap your
in your loft
full instructions.
15/- ; Major

Clock numerals
suit these
etched on

THE
SKYSEARCHER
An all mains

for
19/6

This Is a
set useful
beginners,
set for the
All parts.
speaker, 1.9"6.
free with parts

'FREEZE

..' ..,,,,,

heater cable
to prevent

Minor
Pack, 21

instrument.

1,6.

to
cases

metal, 243.

set---
. ,,,

. . 1,, ef .

2 -valve plus
as an educational
also makes

bedroom,
less cabinet,

Post
or available

are complete fluorescent lighting
Built-in ballast and starters

enamelled white and ready to
for the kitchen, over the
and in similar locations.
40. 41t. 3in. long, uses a 40

Twin 20. Uses 2 20 -watt standard
Price for either of these is

with tubes. Carriage and insur-
up to 150 miles 616, up to 250

STUMBLE IN THE DARK
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metal rectifier
set for

a fine second
workshop, etc.

chassis and
& ins. 2;6. Data

separately 1/6.

, \,,,

SP1
t,_

2 -way switches.
outfit comprises : 30 yds. Multi
cable, 100 cable clips, 2 two-way

two wood blocks. Full instruc-
19/6 each (post and insurance

BE ,l-
THIS- `

/111PIW-

g, iI"1" 10.-, -

All' lit- ..
-....

STARTER CHARGER KIT
to build 6- and 12 -volt char

can be connected to a "
and will enable the car to
instantly. Kit comprising

l

transformer ... ... ...rectifier ... ...StudSwitch ......
.Wire ... ... ... ..Former .. ... ...Waft Switch ..: ..

Moving Coil Meter .... : :..
Data -. .. ...bought all together price Is

3'6 post and ins.

GEAR PUMPS
Ex. W.D. Will build up tremendous
pressure. For hydraulic pumps, car
lift, etc. Price 27'6, plus 2/6 post and
packing.

METER MOTORS

- :117 smallA
a. cr e mverys

operated motors
...-.4A.-11.,, . which have many

5001.-yfli applications for driv-
ing toys or other

light loads. All are In good condition,
but not new, having been stripped from
electric light meters. Final speed of
approx. 1 rev. per hour. Price 8/6 each.
Post and insurance 2;-.

UNBREAKABLE
GLASS PANELS

Size 101 x 91 -parcel
of five panels.

fee

8/6
Post free.

- -
MAKE THIS T.V. IN ONE EVENING

Undoubtedly the most up-to-date televisor for the home constructor. You
can build all or only part and the set when finished will be equal to a
factory -made equivalent. Has all these features.
* All miniature valves.
* Metal rectifier.

.* Turret tuner.
* 12 -channel circuitry.
* Multi -vibrator time bases.
* Ferruxcube, E.H.T. and scan

coils.
* Suitable for any modern

223 14 or 17in. tube.
The building cost (less tube)
is only £29.1o.o, plus to/ -
carriage and insurance. All
parts guaranteed 12 months,
Full information and
data, price 3,1.

ELECTRONIC PRECISION EQUIPMENT,
Post orders should be addressed to Dept. 1, 123, Terminus Road,

Personal shoppers, however, ran call at :

42-96, Windmill Hill. 152-3, Fleet fittest, 29. Stroud Green Road, i 286,
Ruislip, Middx. E.C,4. Finsbury Park, 8.4. 1

Phone : PCISI.LP 5700 Phone : Iflitlet 2833 Phone : A Pllivay 1049 Phone
Hon (lay, Wednesday. Half day, Saturday. i Half day, d'hur4day. Half

I

LTD.
Eastbourne.

London Road,
Croydon.

: CROydrin 6550
day Wednesday.

YOU CAN. BUILD YOUR OWN QUALITY TAPE RECORDER
with

ASPDEN
TAPE DECK and

AMPLIFIER KITS
Tape Decks, 2 Models, 2 -speed twin track recording, finest motor, Ferroxcube heads,
easy to -assemble. All parts Machined, drilled and punched. Full assembly drawings.

Compact Model 582, 8in. x I lin., kit, f8.5.01 Built and tested
Standard Model 782, I lin. x I5in., kit, E9.5.01 30/- extra.

RECORD -REPLAY AM PLI FIERKIT, E5.18.0. 21 watt.Neon record indicator, etc.
POWER PACK for above, E2.18.6. Postage and packing extra.
E.D.S. of Nottingham writes :-

" The performance is equal to that of many of the more expensive recorders.
and friends who have recorders of their own to whom I've lent some of my record-
ings are amazed at them."
Send stamp for full particulars to :

W. S. ASPDEN ,Electronics :1....zci,c,:ci.erion Road,
BLACKPOOL, Lancs.

The Famous 66 GUEISSAZ "
SWISS MUSICAL BOX MOVEMENTS

The ONLY Movement with a 12 Months' Unconditional Guarantee
ONE TUNE, 18 TEETH,18 -ea.

(As illustrated)
ONE AND TWO TUNE, 22
TEETH, Long playing, 28 - ea.
MoveMents up to 50 teeth in stock.
Also fine quality Cigarette Boxes,
Swiss Chalets, Stein Mugs, etc., ready
to ft any Movement, from 15/,
ALSO MANY TYPES OF KITS
Including fine Grand Piano kit or
Musical Toilet Roll Holder at 33,1 -ea.
Complete with movement and the ' Mosscot '
self-winding door chime, 45/- complete.
Delivery by Return - Complete

Beautifully Illustrated Catalogue 1/- refunded on
Send S.A.E. for free tune list.

Shop & Showroom :
M. MOSS & CO., Dept. PM1 Woodlands Parade, FelthamHill Road, Ashford, Middy

Telephone ASHFORD -(Middlese>,) 4465/3382
.

Satisfaction Assured
Inc order.

Stan' your own taboraftry

h a LOTT'S
CHEMISTRY SET
Enjoy the thrill of carrying out experiments with real
apparatus and chemicals. These sets are complete
with full instructions and extra spares and chemicals

are available for building up a complete student's laboratory. Here's a
satisfying and instructive hobby for any boy or girl with a scientific turn
of mind.
Enquire of your Toy Dealer or write direct for price list of sets 'and spare apparatus,
enclosing 2d. stamped addressed envelope.

LOTT'S BRICKS LTD DEPT 9 WATFORD HERTS

NOW a genuine TimpteiteedzieNsiveed
ihrionAy 0/ a 161, t m hgeteekdie4

The only safe way to make a
11141P1
t fixing in Masonry is to first

drill a clean round hole.

,
BLUE FLASH will do this
with ease, its Diamond Hard

-,,..);cJ".44 tip will cut cleanly into brick,

111

cement, stone or breeze,
giving a perfect sized hole in
which to fie a Plastic

M plug.a°Plug

or ordinary
-wall

ASK FOR

by MASON MASTER

COPPER BRAZED FOR USE IN ALL
PORTABLE ELECTRIC OR HAND DRILLS

From your local
Ironmongers and
Tool Merchants.

Send for
Leaflet P.M.

/11.8 516 ILI& N.12 61- I No14 21-J

J. M. PERKINS & SMITH LTD., Braunston, Rugby
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Rrsortal
TIMEBASE H.T. is derived directly from

the smoothing choke, while the sound
and vision receiver supplies are

separated by the voltage dropping resistors
R81 and R82. These resistors should be
rated at 5 watts. It is wise to insert a fuse
in the circuit as shown, because a complete
breakdown of C79 would result in the loss
of the 5U4G rectifier valve, V21.

The on/off switch can be incorporated
with the volume control.

No details of chassis construction are
given because any type which will
accommodate the components will do.

Before connecting the televisor to the
mains, the wiring should be checked
thoroughly. Make certain that no contacts
exist between the H.T. line and filaments, or
between H.T. line and earth.

Turn all controls to zero. Now switch on
and wait for the unit to warm up. After
about one minute, advance the brilliance
control until a pattern appears upon the
screen, now adjust the focus control until
the lines forming the raster are finely
focused ; next centralise the raster by means
of the shift controls.
Receiving Sound

Screw the iron cores until they are level
with the tops of the formers. Advance the
volume control to maximum position ; now

c73

VCR97

Y2

x2

HT-"

VR6

R66

Bry lance
1\1

R73

V/9

VR9
Focus

P77

R78

R79

Fig. 7-Circuit of C.R.T. network.

adjust Lx and L2 cores until the sound
is heard. Bring the sound up to its full
volume by adjusting Tx, T2 and T3 in
that order, reducing the volume control as
required.

Should it not be possible to get a peak
due to the stray capacitances of the wiring,
add half a turn of wire to the secondary of
those coils which will not peak when the
trimmer is set at maximum without peaking,
until the peak point is found.

Receiving Vision
Insert a pair of headphones in the anode

circuit of V7 between R24 and R23 and
disconnect the lead to the C.R.T. grid. Set
all cores level with the tops of the formers ;
now turn the contrast control to maximum
and the vision signal should be heard. It
sounds like a peculiar mixture of so cycle

How to Convert the
ex -Government Indicator

Unit 62
(Concluded from page 89, November issue)

hum and " motor boating." Li, 2, 3, 4, 5,
6, 7, 8 and 9 are then adjusted for maximum
signal reducing the contrast accordingly.

At the back of the vision signal will be
heard the sound programme. Adjust L5 and
L6 until the sound is no longer heard. Then
readjust L4 and L7 maximum vision signal.

It will he discovered that a peak value
cannot be found on some of the coils ;
this is arranged purposely so that
adequate band width can be received.

Now turn the contrast control to
zero, restore the anode circuit of V7 and
the lead to " A," reduce the brilliance
control so that the raster just dis-
appears; now, by turning up the con-
trast control, a pattern should appear
on the screen. Turn the " line hold
control in either direction slowly and
it will be found that a certain critical
setting will resolve the pattern into a
picture. Adjusting the " frame hold "
will lock the picture in a vertical

direction.
R74 P75 If the picture is

78 upside down, reverse
the connections to
12 and 8 on the
C.R.T. If the pic-
ture is inside out
reverse the connec-
tions on 9 and II on
the C.R.T.

The quality of the
picture will probably
be very poor, L3, 4,
5, 6, 7 and 9 should,
therefore, be ad-
justed to give the
best quality. The
contrast control will
have to be advanced
in step with this
operation.

If at all possible
final adjustments
should be made on

Test Card C. When the televisor is finally set
up, the coils Li and L2 should be adjusted
between the sound and the vision signals.
If you have plenty of signal strength in
hand, the quality of the picture can be
improved by adding damping to the coils.
A 4.7 1(12 resistor can also be connected
across the vision receiver coils, but not
across the rejector coils.

V19. (Fig. 7.) General Notes
The cathode of this valve should be con-

nected directly to the grid of the C.R.T.
In the unit it will probably be found that
the anode is strapped to the grid of the tube
and the anode and cathode leads will have
to be reversed.

Although this valve is rated for 6.3
heater volts it performs its function of D.C.
restorer although only fed with 4v. from
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the C.R.T. supply. This method avoids
using a non-standard type of transformer, or
the employment of a separate transformer
with highly insulated windings.

The VR54 valve is an Osram D63 in some
units and a Mullard EB34 in others. Either
of these valves is suitable although their
characteristics differ a little. A 6H6 will
perform equally as well in the circuit.

The values given for C6o, 6x, 68, 74, are
quite suitable to provide an adequate scan
if the H.T. voltage is over 400v. Should
insufficient scan be obtainable o.xµF con-
densers can be employed. Use condensers
available from the unit.

Timebase current. Although six SP6is
are used (whose normal current drain is

AC
Mains

79 60

HT -r2

T-1-3

C82

h T -

6.3V JA. To Time Base

6 3 V 6A To Vision and Sound Receiver

Fig. 8.-Crctrit of the power pack.

10.5 mA each) it will be found that the
actual current drawn is not six times to.5
but somewhere between zo and 3o milliamps.
The reason for this is because the valves are
not working under their normal conditions.
Current readings taken when the timebase is
in operation can be very misleading.

It has been pointed out that the efficiency
of SP6ts begins to fall above 45 Mc/s
However, this fact has been taken care of
by the provision of an EFso in a common
R.F. stage to boost up the signal. In places
close to the transmitter this valve can be
omitted.

.Due to the fact that long leads are required
to the grid caps of the SP61s, it may be
found that the stray capacitances necessitate
some slight variation (plus or minus one turn)
to the coil windings.

C58 has been made variable so as to obtain
a greater control over the amplitude of the
line sync. pulse. If desired, it can be
substituted by a fixed capacity one, and the
optimum value obtained during the align-
ment.

The pins of the VCR97 are numbered as
follows looking at the tube from the back.
Observe the first pin on the right of the
top projecting key at about one o'clock. This
is pin r and the base is consecutively
numbered,in a clock -wise direction from this
Pin.

The EHT transformer has two 4v. centre -
tapped windings. Transformers of this type
are readily obtainable and if a 2v. rectifier
is used (such as 2X2) one half of one of the
windings only is used, the other lead being
left free. A 4v. valve can be used if desired.

Error
The references " Fig. 6 " which appeared

at the top of Fig. 5 (last month's instalment)
should have read " Fig. 7."
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THIS trick can be performed in a small
hall or classroom where there is a
stage that will position a table set

on it slightly above the general eye -level of
the audience, and which also has a curtain.

What the Audience Sees
" Marvello," the man with the astounding

memory, enters. The table was already on
the stage when the curtain went up, and
Marvello, going to it, addresses his listeners.
He says that for many years he has been
training his memory and now it has reached
such perfection that he can memorise a
whole telephone directory. Indeed, although
he has only come to the area that very after-
noon he has already committed all the
numbers in the local book to heart and. his
desire is for the audience to put him to the
test.

" What's my number? " calls someone

Fig. i.-
The table top,
showing how the
number appears.

from out in front. " Name please? " queries
Marvello. " Williams, R. J." comes the
reply. ", I see," says the Memory Man,
rolling the words " Williams, R. J." There is
nothing rushed about it. Everything is
deliberately done.

Let me see," he says as though running
his mind's eye down a mental list. " Ah yes,
here we have it, North 567, is that right? "
The person from the audience says it is.

Others then ask for their numbers and

TIEH

DD ACETO 'DM

VAIICK
Entertain and Baffle
Your Friends This

Christmas
in every case it is correctly given. Numbers
of shops and other places can be asked for,
the right figure always being given, this
being checked by the people out in front by
a directory that is handed round. It is all
very remarkable. The Memory Man indeed
seems to know the number of every telephone
subscriber and place of business in town.

How it is Done
The table is a prepared one with a flap

in the top and a concealed assistant inside.
This helper is supplied with a telephone
directory, a piece of chalk, and a hassock
to sit on, also a damp sponge.

While the Memory Man
Flap Hinge

goes over the

'Fe

Fig. 2.-How it is done.

name slowly and indulges in other time -
gaining play that the moment suggests, the
assistant inside finds the required number
and chalks it on the flap which he then
tilts up at an angle so that Marvello,
glancing down, can see. The action of
glancing down is masked by a hand put to

December, 1957

the brow as though he were in deep thought.
It is quite simple to make the action look
natural and completely conceal the downward
peep.

If the number takes some time to find
Marvello just continues to gag till it
comes on the flap, asking for the name to
be repeated, saying he did not quite catch
the last initial, and so on.

The Table
This is a simple frame affair as shown in

Fig. 3. The top is a solid piece of plywood
with a rectangle taken out near one edge
and hinged. It must be roomy and an
electric torch is fixed to the underside of the
top so that it shines down on to the directory
held by the assistant. Fig. 2 makes the
set-up clear.

Round the whole table goes a draping of
cloth, some fairly opaque material being
used. The danger of the torch showing

Torch about
here

Fig. 3.-Table
construction.

through, however, is counteracted by there
being plenty of ordinary outside light on the
stage, or the table top and Marvello being
picked out in equalised spotlights from either
side-this is in fact the best way to see the
" tableaux."

Lighting is very important and the effect
should be studied carefully from the front
during rehearsals. The presence of the table
on the stage at all can be made to look very
natural by putting a large and heavy decanter
on it with a glass, Marvello every so often
stopping to pour out a drink with some
remark about using your memory being a
very thirsty job. Thus a quite logical reason
for the table is subconsciously put into the
minds of the audience.

Two final points about the mechanical
side of the stunt. The table should be as
small as possible and the flap must be
painted matt black, both to make the chalk
take well and make the figures easily read.

LAST-MINUTE CHRISTMAS GIFTS
THERE'S still time to send your practical friends the ideal Christmas gift . . . a

year's subscription for PRACTICAL MECHANICS. All through the year your
oft gift will bring them repeated pleasure . . . every new issue, reminding them of your

good wishes.
But hurry ! You must send now to make sure that first copies arrive in time for

Christmas. Simply send your friends' names and addresses, together with your own,
and remittance* to cover each subscription, to Subscription Manager (G.2.), George
Newnes, Ltd., Tower House, Southampton Street, Strand, London, W.C.2. An
attractive Christmas Greetings Card will be sent in your name to announce each gift.

* Rates (including postage) for one year (12 issues) : U.K. £I.0.0, overseas
18s. 6d., Canada 18s. 6d., U.S. $2.75.
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ENROL with
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E.M.I. Factories
at Hayes, England.

-AMR

147

710 74/ L74i

your
CAREER -HOBBY

OR NEW /A/TEREST
PERSONAL & INDIVIDUAL HOME TRAINING IN :-

Accountancy
Advertising
Aeronautical Eng.
A.R.B. Licences
Art (Fashion, Illustrat-

ing, Humorous)
Automobile Eng.
Banking
Book-keeping
Building
Business Management
Carpentry
Chemistry
City & Guilds Exams.
Civil Service

Heating & Ventilating
Eng.

High Speed Oil Engines
Industrial Admin.
Jig & Tool Design
Journalism
Languages
Management
Maintenance Eng.
Mathematics
M.C.A. Licences
Mechanical Eng.
Metallurgy
Motor Eng.
Painting & Decorating

in RADIO  TELEVISION  MECHANICS
CHEMISTRY ELECTRICITY  DRAUGHTSMANSHIP
PHOTOGRAPHY etc. etc. COURSES FROM

15/ -

PER MONTH

Commercial Subjects
Commercial Art
Computers
Customs Officer
Draughtsmanship
Economics
Electrical Eng.
Electrical Installations
Electronics
Electronic

Draughtsmanship
Eng. Drawing
Export
General Certificate

of Education

Photography
P.M.G. Cert.
Police
Production Eng.
Production Planning
Radar
Radio
Radio Amateurs

(C & G) Licence
Radio & Television

Servicing
Refrigeration
Sales Management
Sanitary Eng.
Salesmanship

Also courses for GENERAL CERTIFICATE OF EDUCATION, A.M.I.H. & V.E., A.M.S.E., A.M.Brit.I.R.E .
A.M.I.Mech.E., A.M.I.E.D., A.M.I.M.I., A.M.I.P.E., A.M.I.I.A., A.C.C.A., A.C.I.S., A.C.C.S.,
A.C.W.A., City & Guilds Examinations, R.T.E.B. Serv. Certs, R.S.A. Certificates, etc.

Secretaryship
Servo Mechanisms
Shorthand & Typing
Short Story Writing
Short Wave Radio
Sound Recording
Telecommunications
Television
Time & Motion Study
Tracing
Transistors
Welding
Workshop Practice
Works Management

and many others

Courses with PRACTICAL EQUIPMENT

4

POST THIS COUPON TODAY

INSTITUTES

To:- E.M.I. INSTITUTES, Dept. 144K, London, W.4.

NAME

ADDRESS

Age
(If under 21)

I am interested in the following subject(s) with without equipment

(Dec. 57i (We shall not worry you th personal visits)

BLOCK

CAPS

PLEASE

IC 104
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LESDIX CRYSTAL SET
De -Luxe Table
Model, as illus-
trated, in beauti-
ful pastel shades
of pink, green.
blue, orange and
yellow. Litz
wound tapped
aerial coil, vari-
able condenser,Germanium
diode detector,
plugs and sock-
ets for aerial,
earth and head-

phone connections. Aerial tested and
complete with double headphones, 35/-,
post 2'6. The Standard Model, in brown
bakelite case, 4in. x 3in. x 2in., still offered
at 30t-, post 2,6.
MINIATURE MOTORS. 41/6 volts.
The lightest and most efficient electric
motor in the world. For 18in. motor
boats, motor cars, aeroplanes, toys and
models. Weight only I oz., size gin. dia.,
tin. wide, 10,9 post free.
A.G. MOTORS. Crompton and Hoover

h.p., 230 volt A.C. 50 cycles, S.P. 1,425
r.p.m., tested and guaranteed, E4/12/6,
carr. 5i, 0.6 h.p.. 230 volts A.C. 50 cycles
S.P. 940 r.p.m., foot mounting, GS, carr. 716.
1,10th h.p. 110'250 volts A.C. 50 cycles,
S.P. 2,850 r.p.m., 49/-, carr. 3/6.
G.P.O. TELEPHONE CON-
STRUCTORS' PARTS for communi-
cation between House and Garage,
Office and Works, etc., genuine G.P.O.
wall type telephone in polished wood box,
8in. x bin. x 3in. fitted carbon Mike,
transformer, condenser, magneto bell,
switchhook and contacts, receiver and
cord connection strip and hand magneto
generators, 50/- per pair (carr. 7;6) with
wiring diagram.
G.P.O. MIKE BUTTONS. I in. diameter,
with mica diaphragm and carbon granule ;
ideal for lapel mike, 2/6. Mike button
and transformer, with wiring diagram for
baby alarm, 5/6, post free. G.P.O. hand
mike in moulded bakelite case, 4/6, post
1.-. Transformer, 2/6, post 9d.

ELECTRADIX RADIOS
Dept. 1-1, 214 Queenstown Road,
London, S.W.8. MACaulay 2159

24 v. Blower Motors as used for Hedge
Trimmer, 19/, 10K6/115 12-24 volts
as used for car heater, 32/6.

Transformers, Input 200/240 v. Sec.
tapped 3-4-5-6-8-9-10-12-15-18-20-24-30
volts at 2 amps., 24/6, 17-11-5 volts at
5 amps., 24/6, 17-11-5 volts at 14 amps.,
14/6, 6.3 volts, 2 amps., 916. 12 months
guarantee. Also Output 200 v. 30 mA.
and 6.3 v, 1; amp., 14/6. 25% Booster
Transformers for T.V. Tubes, 1416.
Selenium Rectifiers F.W. 12-6 volt, 100
mA, 4/-. IA, 9/-. 3 A., 13/6. 4 A. 18/6.
6 A, 31/6. 16 A., 53/, 250 v. 100 mA-H.,
W., 12/6. 300 mA., 19/6.
Miniature 12 or 6 v. Relays 10 amp.
Silver Contacts. SM, DM or SM and
B. SCO. 9'3.
Special Transformer and F,W. Rectifier
for 12 v. and 6 volt I A. output, 19/6.
Chrome Vanadium H.S. Steel Twist
Drills. Sets of 9, I/16in. to lin., 3/9.
Sets of 7, full size, 6/-. Sets of 13, 10/,
All in wallets.
Overload or short cut out for use with
model trains, 16/6.
Rheostats. 12 v. I A., 2/6. 12 v. 5 A., 11/6.
New 6 v. or 12 v. Vibrators. 4 Pin, 9/6.
Fishing Rod Aerials. Sets of 3, 9/-.
Plus 1/9 Rail Charge. Bases 6/-.
Uniselector Switches 50 point 3 bank
50 v. D.C. 27/-. 12 v. 25P,.3 13, 27/-.
Miniature Model Motors. 12 v. 180 mA.,
D.C. 2in. x 11/-. Geared, 16/-.
New 24in. ' T' SqUare. Ex M.O.S., 6/6 -
Chrome Car Extension Aerials. 1ft. to
4ft., 13/6.
Nife Nickel Batteries. Practically
everlasting. 1.2 v. 2.5 A., 21 in. x fin. x
3in., 6/6. Ideal for models,
12/24 v. A.C./D.C. Reversible Motors.
lin. x lin., Spindle 2,in. x 16/-.
Relays. 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.

NEWNES PRACTICAL MECHANICS

all hands"
... but a
THIRD
HAND

would have
done

The heavens help the sailor in a plight
like this I

Nowadays don't be " all at sea " when you are doing
a job where a third hand is wanted -use a Mole
Wrench, the versatile tool that holds on with hands
off -ideal for the countless jobs in home, garage or
workshop. Used, by Handymen and Engineers the
world over, its toggle action gripping power of
2,000 lbs. locks the wrench to the work, released only
when the centre lever is touched. Use it as super -
pliers, wrench, hand vice, !amp -whatever the lob
demands. You'll always find a use for

THE

MOLE
T A YELF-GRIP A R

WRENCH
7in., 12/6 ; 10in., 15/,

FROM IRONMONGERS, MOTOR & MOTOR
CYCLE ACCESSORY DEALERS.

If in any difficulty write to :

M. MOLE & SON, LTD., BIRMINGHAM, 3.

CHASSIS, U.S. mfr.. all aluminium, size 1211n. o 8in. x 51in., complete with top
cover some items have been removed, remaining are: -25 Amphenol midget ceramic
v -holders B7G type, complete with cans, over 70 resistors, all colour -coded,
also many ceramicons and other conds., trimmers, padders, fixed and variable
inductances, transformer v -control, etc., etc.. new unused. bargain 101, post 3 6.
MAINS BLOWER. 200:250 v. A.C.,D.C., I amp., 5,000 r.p.m., consists of the motor
with attached enclosed fan. and funnel intake GM. dia., side outlet lin. fin.,
plinth base 51n. 0 41in.. finish black crackle and die cast aluminium, size overall
9in. long, 41in. wide, 5in. high, weight 751b.. a very superior blower, offered at a
fraction of original cost, new, unused, 251-. Post 3/6.
RECEIVERS No. 18 Mk. II, complete with 15 valves. 61(70 (6), 6K8G (2), 61.76G (2).
6138G. 807, EFS°, EB34. CV6, condition very good, note our price 80/, carriage 7/6
inland only.
BALANCED ARMATURE RECEIVER INSETS No. 5, in black plastic cases.
the most popular and versatile of all ex -Govt. stock. Ideal as single or dual head-
phone receivers. self -energised microphones. 2 coupled by ordinary twin flex. pro-
vide an efficient 2 -way telephone system, brand new perfect stock in sealed cartons,
3/9 each post 11- 3 for 11/6 Post 1.'6. 421- doz. post 3'-, sealed wood cases containing
54 receivers £8/2t-, carriage 100-m. re, 200-M. 10/-, 300-m. 12'8, C.I., N.T. and I.O.M.

MAGSLIPS, standard x -y-1-2-3, 50-v. 50 -cycle A.C. operation, 2in. type 201- pair
post 2:3, 3in. type 30'- pair. post 3'6.
ELECTRIC PUMPS, suitable for most liquids, the popular cylindric immersible
type, 24-v. at which they deliver 10-g.p.m. at 20 -ft. head. also give excellent per-
formance at 12-v., new In sealed cartons, 1 -ft. long 30'-, post 2,13 ; ditto 4 -ft. long 35/,
carriage 51-.
HUGHES MOTORS, shunt wound. 12-v. 11 -amp..
speed 5,000 r.p.m., reversing, size 311n. long.
liin. dia., lin. shaft, weight 20 oz., a very superior
motor designed for anti -radar equipment, new
unused 10/- post 10. £5 per doz. carriage paid,
ditto fitted reduction gear, giving a final drive
(lin. shaft) of either 320 or 160 r.p.m., state which
required. 12 8. post 1,9 : per doz., carriage paid.
ACHROMAT LENSES, by Ross, Taylor Hobson,
etc., new and perfect, 4 types all 40 -mm. dia., f, 1.7,
1/2, 1/2.3, fi2.7, focal lengths are 211n., 3M., 311n. and 41n. respectively, 10i- each,
post 6d.
POWER SUPPLY UNITS No. 5, consists of the hand generator, which charges a
6-v. battery at 5 amps., or a 12-v. at 3 amps., complete with cut-out, vibrator pack,
6-v. input, provides all H.T. and L.T. supplies for the 18 and 38 sets, spare Mallory
type 650 vibrator, connecting leads, bakelite battery box, contained in metal back
carrying pack. size 171n. 10in. 71in., new in sealed cartons, 35/-, carriage Tnn-m.
TO. 200-m. 10'-, 300-m. 126. C.I., N.I. and I.O.M. 20/,
SHADED POLE MOTORS, 12-v. A.C. 50 cycles, size 211n. s 211n. 11in., fitted
detachable 2iln. dia. 4 -bladed fan, made for lamphouse cooling, silent running,
unused and perfect, 10 - post 1 6.
MAGNETIC RELAYS, 12-v. amp. operation, closes 40 -amp. D.C. contacts, in
bakelite cases with cover, new unused 2,6. post 10d., 241- doz., post 3;-.
K TYPE CYLINDER LOCKS, deadlocking and thiefproof, has 7 concentric
tumblers. Instead of the usual 5 in line, interchangeable fitting with ordinary
cylinder locks, latchbolt reversible, for right or left hand doors (no need to specify).
complete with 2 keys, all fittings and instruction booklet, new boxed. 5r-. post 1/6,
4 for 20- post paid.
G.E.C. RECTIFIERS, selenium, full -wave bridge.- 12-v. 2 -amp.. 10'- Post 11-, ditto
4 -amps. 15'- post 1j6. mains transformers specially wound for above rectifiers,
2(X) 230 250-v. input, with 5,11 17-v. outputs, to charge a 2, 6 or 12 v. battery at 2 amps..
15'- Post 1 9. ditto 4 -amps.. 20 - post 2.3, all items are brand new, complete with
charging circuit diagram, total postage for both items 2,- and 3i- respectively.
REFLECTOR GUNSIGHTS by Ross, etc.. consists of an optical mount which
contains 4 high grade -lenses, 3 are 34 mm, dia., bi-convex, piano -convex, concave
negative, with smaller bi-convex objective. mount is in line with enclosed lamp -
house, fitted reflector, rheostat and lampholder, new unused, cost 920, our price
10/-, post 1 9.

Many other Bargains ; send stamped addressed envelope for lists.

MIDLAND INSTRUMENT CO., Moorpool Circle, Birmingham. 17
TEL.: MAR 1308
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Telephone: MUSEUM 9594

H. FRANKS
58-60 NEW OXFORD ST.

LONDON, W.C.1
U.S.A. AIR FORCE 12;24 VOLT

BLOWER MOTORS, size of motor
3in. long, lfin. diam., size of fan hous-
ing, which is made of bakelite, 3in.
diam., lfin. deep, outlet lin. diem..
intake llin. diem. 25/- each.

AIR TEMPERATURE GAUGES,
Ref. Na. 6A/510, fitted Mercury in
Steel Capillary Tube, Transmitting
type. Reading --30/0/50' Centigrade.
Suitable for greenhouses, etc. 18/8.

OIL TEMPERATURE GAUGES.
mercury In steel. 01100' C., ref.
6A'722. with 50ft. capillary tube.
32/8 each.CAPILLARY RADIATOR THER-
MOMETERS, with 20ft. of capillary
Cube. ref. 6A,'1313, scaled 40/140" C.
27/6.

FRACTIONAL H.P. MOTORS,
1!100th h.p., 2001250 volts A.C.ID.C.,
length 311n.. diam. 211n.. double -
ended spindle lin. thick, unused. 27/8
each.

NEW SOUND -POWERED TELE-
PHONE HANDSEIS.G.P.O. pattern.
Will make efficient 2 -way inter -corn.,
no batteries required. 50/- per pair.

ACTT METERS, sensitive type, Kolls-
man, Mk. XIVB. Reads to 45,000ft.
by means of 3 pointers, indicating
nearest 20ft. millibar -scale and ad-
justing knob. Unused. 41/. each.

" ROTHERHAM " CLOCKWORK -
DRIVEN 7 -DAY MOVEMENT, as
fitted to Barograph units with 31in.
diam. drum, winding key, etc. New.
551- each.

CLOG KWORK-DRIVEN TI
variable. 5 to 30 mins. Fitted 15 amp.
A.C. contacts. Totally enclosed,
crackle finish. ITO each.

VENNER SYNCHRONOUS MOTORS
200/250 v. A.C. 3 watts, Final Sr eed
30 r.p.m. Ideal for Timers, etc. 18,6.

MINIATURE 24 -VOLT D.C. PER-
MANENT MAGNET 14101 OR -
DRIVEN BLOWERS, 5,500 r.p.m.,
will give 2,500 r.p.m. on 12 volts,
weight 71 ozs., diam. of bakelite
housing 31n., intake llin. diem.,
outlet lin. x lin., diameter of motor

2in. long. 21/- each.
MOTOR -DRIVEN SELF -PRIMING

PUMPS, ref. SUEM261, 24 volts.
2 amps., 7 g.p.h. at 15 lbs. sq. in.,
will give proportionately less at 12
volts, overall length 9in. x 21n. wide
approx., ideal for pumping water or
oil, etc. 35'- each.

PULSOMETER 24 -VOLT MOTOR
DRIVEN BOOSTER PUMPS, ref.
5U1316137, gives 200 g.p.h. at 101bs. per
sq. in., overall diam. Sin., length
7in. approx. 60'- each.

Ditto, 24 -volt, ref. 51.1E16166, gives 110
g.p.h. at 101bs. per sq. in., overall
length llin. x 51in. diam. approx.
£4.3.0 each.

DITTO, 29 -volt. ref. 5UE/5544. gives 900
g.p.h. at 101bs. per sq. in., overall
length 91in. x 511n. diam. approx.
£4.5.0 each.

BUBBLE SEXTANTS, type MKIXA,
complete with 2 minute clockwork
averaging unit, which takes mean of
60 shots. In fitted case. 65;-.

NEW 38 -HOUR CLOCKWORK -
DRIVEN TIME SWITCHES in-
corporating 7 -day high-grade lever
watch movement, length 31in.,
diem. 21in.. 141- each, less winding
key.

PRESSURE PUMP UNITS. Operated
by 24 -volt A.C./D.C. motor, develops
101bs. pressure, 211bs. vacuum.
Complete with 10ft. length of pressure
hose, cables and connectors, etc.
Compact unit fitted in metal case,
6in. x 4in. x 9in. Made in U.S.A. Ideal
for laboratory use, etc. New, £4 each.

81n. DIAM. VENT -A XIA EX-
TRACTOR FANS, 24v, D.C. or 36v.
A.C. Fitted suppressor units. Ideal
for caravans, yachts, etc. Unused,
complete In transit case, £4.7.8.

WESTERN ELF:CTRIC BLOWER
MOTORS, available 12 volts D.C. or
110 volts A.C.'D.C. Suitable for car
heaters, projectors or miniature
vacuum cleaners. etc. Size 41in. x31 in.
approx. Price, 20/-

TuExol. PULLEYS, fitted ball -races,
31in. external, internal bin. bore.
U-shaped groove. 3/8in. wide, 316
each. 37:8 per doz.

ROLLS-ROYCE COOLANT PUMPS,
diam. 5in. fitted 41n. diam. gear-
wheel drive, gunmetal impeller,
suitable for water or oil. lin. diam.
intake and outlet. 65/- each.

EX -AIR MIN. GEAR PUMPS.
Type RFP/1 made by Rolls-Royce,
size approx. 6in. x 511n. x Sin. 27/8.

SELF - PRIMING IMMERSION
PUMP (Electric) Ex -Air Ministry.
Fitted 24v. D.C. motor, will work on
24v. A.C. Overall length 20.'241n., de-
livers approx. 150 g.p.h. Ideal for use
in caravans, boats, etc. 37/6.

SMALL D.C. MOTORS, made by
" Hoover," Plessey, etc., 24 volts,
with small fan blade fitted, size of
motor 21.1n. long x llin. wide x Ilin.
high, diam. of blade 211n. 14/6 each.

FULL MAII.ING PRICE LIST 8d.
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By J. JOHNSTON

Be Ready for the Snow

This Year!

THE sledge shown in the accompanying
drawings is easy and inexpensive to
make, most of the framing being cut

from a single piece of timber. Fig. t shows
a side elevation and Fig. 2 a perspective
section.

--Hole for rope.
5' -

and tin, thick, and these, with the upright
pieces which are wide, tin. thick and
r2in. long (including the tin. at the bottom
for the tenons) can be cut out of a board
6ft. 6in. long, gin. broad and tin. thick (see
Fig. 3).

side elevation.
Material

The best timber to use would be a hard-
wood such as ash or birch, but as these
timbers are inclined to be expensive a good
quality Swedish red wood could be employed,
the cost of which should not exceed 25s.

The sledge, being intended to carry three
or four persons, must be rigidly built and
strongly jointed.

Construction
The runners are 6ft. Sin. long, 2;n. wiJe

9"

After the runners are cut, set out the
mortises in the top edge for the uprights and
in setting these out place the two runners
together so that the mortises will be exactly
opposite each other. The tenons are made
to fit tightly into the mortises and glued and
wedged. Each pair of uprights is connected
with a crosspiece at the top, rain. X tin. X
'ft. Sin, long, open mortised and tenoned to
the uprights, the joists being glued and
screwed.

The top consists of three Sin. X tin.
boards screwed to the crosspieces, the edges

- - -

Fig. 4.-The completed sledge.

ONE of the simplest of all invisible inks
is milk. Prisoners have been known

to send letters to friends which seem quite
all right, but in between the lines they have
written messages in milk. Then, when a
soiled finger is rubbed over the milk, the
writing appears. Two other simple invisible
inks are formed from the juices of lemons
and onions. When using these, however, it
is better to write with a piece of pointed
glass, otherwise, if steel pens are used, the
juices act on the metal and discolour the
paper.

A message written in rice water can be
made visible by brushing some tincture of
iodine over the paper, whereupon the mes-
sage is revealed.

If one drachm of chloride of cobalt and
one drachm of gum arabic are dissolved
in an ounce of water, you have an ink which
is invisible. To make the writing appear
it is necessary to warm the paper. This ink
produces blue writing; green writing can be

MAKING

Fig.
Runner ,/ Upright pieces

3.-HOW the parts are cut from one plank.

being rounded off. A bar 21in. X tin.
rounded on the top is screwed to the board-
ing at the front and two holes are bored in
the latter at the front to take a rope for
pulling the sledge about.

Iron strap tin. X 3/16in. is bent to shape
and screwed to the bottom of the runners, as
shown in Fig. t.

The sledge should be painted three coats
in bright colours.

Cutting List
Board, 6ft. 6in. X gin. X tin.

4 Crosspieces, 'ft. Sin. X iiin. X tin.
3 Boards, 5ft. X 5in. X tin.

Bar, ift. Sin. X 21in. X tin.

[14-1.1.--- HH

INVIS! .;LE INKS I

made with a solution of ten grains of
chloride of nickel and ten grains of chloride
of cobalt in one ounce of water.

More elaborate inks can be made as you
become expert in their uses. Most of the
chemicals can be obtained from any
chemist's shop.

Colouring With Invisible Ink
Ferrocyanide of potassium dissolved in

water makes a fluid which is invisible, until
a weak solution of perchloride of iron is
added. Perchloride of mercury dissolved in
water makes writing which can only be read

when a solution of iodine of potassium is
lightly brushed over the paper, scarlet letter-
ing then appears. If weak caustic soda is
applied instead of iodine the lettering
appears yellow. All these inks, producing
differing colours, suggest still another
manner in which they can be used. By
taking a picture from a periodical and filling
in blank spaces with invisible inks, curious
colours can be produced by the use of
correct chemicals. The prettiest method of
testing this is to find a picture of a winter
scene printed on good paper and to brush
over it in appropriate places certain chemi-
cals. When this picture is held in front
of the fire the colours appear and the
scene becomes one of high summer. The
chemicals to use are, for deep green, a
mixture of nickel chloride and perchloride
of iron solution, for red, zinc salts dissolved
in water, and for yellowish green, a mixture
of copper chloride solution and cobalt
chloride solution.
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These Will Intrigue Your Family at Christmas
The 15 -square Puzzle

THIS puzzle takes only a short time to
make, but looks well and will give
a lot of enjoyment, though it is not

as hard to solve as some.

Fig. a (Left).-The
completed puzzle.

Fig. 2 (Below).-How
the blocks are made.

4

8

/2

1-0-4

ILLI
LiLL, j[z_j

thick plywood being used for the base, and
fin. X 4in. wood for the side border. Bevel
the corners and secure with pins and glue
(Fig. 3). This container can with advantage
be stained, but the blocks are left in plain
wood. A lid can be fitted but it is not
absolutely necessary.

The Baffling Mosaic
Eight strips of material each bearing

colours have to be placed together so that
all the adjoining colours
agree. It is quite difficult to
do this, and having done it
once does not mean you will
be able to succeed a

second time without
further thought.

To make the puzzle,
first, on a piece of
three -plywood, draw
out a square with 4in.
sides. Mark these at
the inch positions and
mark off with diagonal
lines.

Now with f our
bright colours fill in
the diamonds formed
as at A in Fig. 4. The
colours suggested are

for their brightness, but any
four colours available would
suit. Note that the colours
do not follow in sequence
across the area. If necessary
put oh a second coat to get
vividness, and finish with an
application of clear varnish.

Cutting
When dry, cut the square into eight strips,

as at B in Fig. 4, using a cutting knife
and steer rule rather than a saw. The
pieces so formed should all be exactly the

9

/3

3

/0 //

/4

There are fifteen square blocks each
marked with a numeral up to that figure.
These are put in a jumbled state into the
accompanying frame, and then they have to
be moved into correct order by simply
sliding them about with the forefinger
(Fig. I).

The Blocks
To make, cut a square of material lin.

thick with zin. sides. Mark each side off at
the 4in. positions and rule up to make
16 squares.

Cut along the lines, if possible with a
fine fret -saw so as not to lose too much
at the cuts (Fig. 2). Polish up and inscribe

Fig. 3.-Details of the tray.

fifteen of the pieces with serial numbers.
Keep the blank sixteenth piece, it may be
useful for putting in to keep the other pieces
in position when sending through the post.

The Frame
The tray is 3M. X 3in. plywood, in.

4u

iliBlack
Green

Yellow

Pact

Sr.,'

Fig

December, 1957

same size so that they always make a square,
no matter how they are placed together.

The Tray
Finally, make the simple tray shown at C

in Fig. 4. This consists of a base 5in. X sin.
X kin. thick, with a border lin. wide and
as deep as the thickness of the pieces. Bevel
the corners and secure by glue and one or
two very short model -maker's pins.

Write the " instructions " neatly on a
rectangle of paper and glue this to the base.

4,,

 4.Details of the baffling mosaic.

If desired, a simple lid could be fitted to
the tray. This, with the name " The
Baffling Mosaic " painted on the top, makes
an attractive finish.

Both puzzles make pleasing presents.

Some Problems and Posers
Try These on Your

An Arithmetical Mystery
THIRTEEN, commercial travellers arrived

at an inn, and each desired a separate
room. The landlady had but twelve vacant
rooms, but she promised to accommodate all
according to their wishes. She showed two
of the travellers into room No. r asking
them to remain a few minutes together.
Traveller No. 3 she showed into room
No. 2, traveller No. 4 into room No. 3,
traveller No. 5 into room No. 4, and so on
until she had put the twelfth traveller into
room No. r r. She then went back to
where she had left the two travellers together,
and let the thirteenth traveller into room
No. 12, the remaining room. Thus all were
accommodated. Explain the mystery.

The explanation is, of course, that the
man whom the landlady put into room

Friends!
No. 12 was traveller No. 2, and No. 13
remained unprovided for.

The Two Trains
TWO trains start at the same time, one

from London to Liverpool and the
other from Liverpool to London. If they
arrive at their destinations one hour and
four hours respectively after passing one
another, how much faster is one train
running than the other?

The -answer is that one train was running
just twice as fast as the other.

Chiming Time
IF a grandfather clock takes three seconds

to strike four o'clock, how long will it
take to strike eight o'clock? The answer is
that it will take seven seconds.
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FOR SALE
HOUSE SERVICE METERS, credit

and prepayment ; available
from stock. Universal Electrical,
221, City Road, London, E.C.1.
" PERSPEX " for all purposes,

clear or coloured dials, discs.
engraving. Denny & Company Ltd.,
15, ,Netherwood Road, W.14, (SHE
1426. 5152.1

NUTS, BOLTS. SCREWS AND
WASHERS for Mechanics, 2 B.A.,

4 B.A., and 6 B.A., 7,1- packet. 432
parts, post 1/4. Available Hex. Hd..
Rd. Hd., Ch. Hd. and Csk. State
which, 3 or more packets post free.
1,000 item list free. K. R. Whiston
(Dept. P.M.S.), New Mills. Stockport.
CHEMICALS

AND APPARATUS.
Send 21d. stamp for catalogue

and details of special offer.
Scientific & Technical Supplies Ltd..
Dept. P.M., 9, Wellington Circus,
Nottingham.

FREE GIFT OFFER !
6 FT. FLEX. STEEL RULE VALUE 2/6d.
WITH EVERY ORDER OF IS/ -AND OVER.

ELECTRIC DRILL ACCESSORIES
5' Sanding Pads with Arbor ... 416
5' Real Lambswool Bonnets ... ... 4/3
5' Sanding Discs (Assorted) ... Doz. 313
3' Grinding Wheels ... ... 3 10
3' Rotary Wire Brushes
3" Calico Buffs ... ... 2 -
1' Arbors for same ... 1/7
Circular Saw Blades Rip or C1C Teeth :
4* 8/8, 5' 12', 6' 13/3.

Tungsten Carbide Masonry Drills :
Nos. 8, 10, 12, 5/6 ea; 14. Of-. 16. 6/6.

Sets in Wallet. 14' Round Shanks :
Wood Boring Bits, 1;4.5/16. 3/8. 7/16:1/2 11' -
Twist Drills 1/4, 5/16, 3/8, 7/16, 112 ... 13/-
Tn1st Drills (7) 1/16-1/4 ... ... 4'6

POST FREE. ALL GUARANTEED BEST
QUALITY.

Free List of Other Bargains Frost :
THE TOOL SERVICE CO. (Dept. M),

39, Arlington Road, Surbiton, Surrey.

PORTABLE TYPEWRITERS. -
Deposit 40/-, balance gradually.

Warranted. Verney Clayton. Market
Rasen, Lincolnshire.

HOBBIES
-TOY & 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 Pub-
lications Ltd., 125, Oxford Street.
London, W.1.
3 fAKING YOUR OWN ? Tele-

x scopes. Enlargers, Projectors
or, in fact, anything using lenses.
Then get our booklets " How, to Use
Ex -Gov. Lenses & Prisms," price 2/6
ea. Comprehensive lists of optical,
radio and scientific equipment free
for s.a.e. H. W. English. Rayleigh
Rd., Hutton. Brentwood, Essex.
ILLUSTRATED CATALOGUE No. 13.

Containing over 450 Items of
Government Surplus and Model
Radio Control Equipment. 2/2, re-
funded on purchase of goods; 2/6
overseas sea -mail. Arthur Sallis
Radio Control Ltd., Department
P.M., 93. North Road, Brighton.
ALUMINIUM

LAUNCH HUT .1
20in., 3/9 ; 16in., 2/6 ; postage

1/6, " Clyde " Plans and Fittings,
lists 3d. Glassfords, 89, Cambridge
Street. Glasgow. C.3.
Q,EREN ASTRONOMICAL MIRRORS,

12, Jeymer Drive, Greenford,
Middx.-Paraboloids, etc.. and sup-
plies for amateur astronomers; s.a.e
for details of finished equipment and
Do -It -Yourself Kits. Special offer-
Orthoscopic Eyepieces, wide angle,
lin. ell converted for astro telescopes;
fully guaranteed; RAS screw -in.
English or U.S.A. push -in, £3/5/6
delivered Worth treble.

CHEMISTRY

TELESCOPE MAKING.-Non-AchroObject Glasses, 2din. diam.,
40in. focus, 14/6 ; x 60 Ramsden
Eyepieces, 15/6; s.a.e. for list of
Achro O.G.s, Mirrors, Eyepieces. W.
Burnet. Grand Sluice, Boston, Lincs.
SEND s.a.e. for free list New Tools,

Drills, Taps, Dies, Reamers,
Milling Cutters, Thread Chasers, at
bargain prices. A. King, 152, Half-
way Street. Sidcup, Kent.
ONE COMPLETE ex-R.A.F. air-

field G.E.C. speech Broadcast-
ing Unit, total output 1.080 watts
from 6 180 -watt output units ; con-
plete with priority relay panel and
emergency equipment ; all in good
condition, but less valves ; price
£200. ex -works. o.n.o. Whitetrade
Limited, Maidstone Rd., Rochester.
(Chatham 4638.)
SIN. ELECTRIC BLACK & DECKER
4 Drill. 8 attachments, everything
brand new; full maker's guarantee;
£7 lot; carriage 3/-. Genuine dis-
posal; s.a.e. Box No. 137.
PERSPEX EMPIRE GLASSES, sizes

100 up to 360, 4 6 dozen ; Fancy
Shapes. 4/6 dozen. Perspex Water-
proof Glasses, sizes 175 up to 350, 7/6
dozen. Calibrated Balance Staffs. 9/ -
dozen ; Winding Stems, 3 '6 dozen ;
Mainsprings, 10/6. 14/- and 16/- per
dozen, plus postage. Criterion Stores,
21, Clerkenwell Road, E.C.1.

MAIL ORDERS. -New bargains,
post 1/ -,extra under £1. Sets

H.S. Drills No. 1-60 with stand. 50/- ;
Vanadium, 17 drills, 1/16in.-5/16in.,
13/- Dies 13/16in. 40 t.p.i. 5/32in.,
3/16in., 7/32in., 4in., 3/4 each; Taps
40 t.p.i. 5/32in., 3/16in., 7/32in. 4in.,
2/- each ; Stillson Wrenches, 6in.
4/6, 8in. 6/, 10in. 7/6; Dies 15/16in..
7/16in. 40, 9/8, 7/16in. 32, 9/8 ; Hand
Drills 3in. 10,'- ; Breast din., 27/6 ;
Drill Chucks (in. No. 1 or 2 M.T.,
10/6, superior, 16/6 ; Burnerd Inde-
pendent Chucks 4in. 72/-, 4)in. 75/-,
6in. £6/4/6 : H.S. Small Milling
Cutters, 6 different, 9/- ; H.S. Tool
Bits, in. 1/6, 5/16in. 1/11, lin. 2/3;
Vee Blocks 3in. 6/-, 4in. 7/6 ; Angle
Plates 3in. 6/-, '4in. 10/- ; H.S.
Centre Drills, size 1 2/-. 2 2/3, 3
2/9, 4 3/- ; Precision Drill Chucks
tin. No. 2 MT., 44/- ; Machine
Vices, 18/6 Wood Chisels, set 4in.,
Inn., lin., din., lin., 16/-, 12 differ-
ent 17121n.-9/16in., round silver steel,
10/- ; Expanding Wood Bits, din.,

14/- ; 7/8in.-3in. 19/-.
S. Grimshaw, 7, Hall Street,
Manchester, 18.

CHEMICALS and APPARATUS

for CHRISTMAS !
Many Spectacular BARGAINS I

" CHEMISTRY SET " (80 expts) Price £1
post free.
" HOME LABORATORY " (180 expts) out-
standing value for £3.15.0 post free.
SPECIAL PARCELS of EQUIPMENT
To carry out :
50 Expts. and BOOK I 10:-, reduced to 7)6
post free.
40 Advanced Experiments and BOOK II
(100 Expts.) 19'4 reduced to 16,6 post free.

Order Now while stocks last!

FREE 20 page illustrated catalogue sentung
of

SCIENTIFIC & TECHNICAL
SUPPLIES (Nottm.), LTD.

9, WELLINGTON CIRCUS, NOTTINGHAM.

LOTT'S CHEMISTRY. Convert your
chemistry set to a student's

laboratory by easy stages. Supplies
of spare apparatus and chemicals are
always available. Write to the manu-
facturers for current price list
enclosing a stamped addressed
envelope for 2d. Lott's Bricks
Limited, (Dept. 9A), Watford, Herts.

WOODWORKING
WOODWORKING MACHINES, all

cast-iron constructed. Complete
Saw Benches, 7in., £4/15/- ; 8in.,
£5/10,- ; 10in., complete motorised,
£30. Planers, 5in., £12; Bowl Turn-
ing Heads, £4; with 8in. Saw Tables,
£7/10/-, Lathes, £7/10/-; Combina-
tion Lathes, £10/10/-. Motors,
Pulleys, Belts, etc. 12 months'
written and money refunded guaran-
tee. 4d. stamp for illustrated book-
let. James Inns (Engineers),
Marshall St.. Nottingham.
SAWBENCHES, 6in., motorised, com-

plete. £13, multi -purpose, con-
vertible for sanding. mortising, drill-
ing, turning, dovetailing, polishing ;
12in. Joiner's Sawbenches, £12 ;
motorised, £27 ; 12in. Portable
Petrol Sawbenches, £44 ; Saw Spin-
dle Assemblies from 37/6. Planers.
Engines. Motors ; deferred terms.
Send 1/6 for Handbook -Catalogue.
Price list free. Beverley Products.
Sturton-le-Steeple, 8, Notts.

ELECTRICAL

ALL TYPES OF ELECTRICAL
GOODS at extremely competi-

tive prices, e.g., 5 amp. Twin Cable,
48/- 100 yards ; Lamphoiders, 7/-
doz. ; 5ft. Battens, 51/6; quality and
immediate despatch guaranteed.
Request list. Jaylow Supplies, 93,
Fairholt Road, London, N.16. (Tele-
phone: Stamford Hill 4384.)

BRAND NEW
BROOK ELECTRIC MOTORS

Single Phase. I h.p. 1,500 r.p.m. £7.10.0
h.p. 1,500 r.p.m. E9.12.6
h.p. 3,000 r.p.m. £9.12.6
h.p. 1,500 r.p.m. Ell 0.0

I h.p. 3,060 r.p.m. LI I. 0.0
Fully guaranteed by makers, approval
against cash. Carriage paid mainland. State

voltage.
P. BLOOD & CO.

ARCH STREET, RUGELEY, STAFFS.

BRAND NEW guaranteed Electric
Motors at lowest prices. j h.p.

to 1 h.p. Ball Bearings, single-phase
and three-phase ; also Bench
Grinders and Polishers. Ask for
trade discounts. Gill, 48, High
Street, Brighton, Sussex.
SPARES.

REPAIRS, REWINDS.
Replacement Armatures and

Fields for most Vacs. and Drills.
Emergency Rewinding Service to
30 h.p. available. Hodson (Croydon),
Ltd., 75A, George Street, Croydon.
Surrey.

ENTER TRANSISTORS
You can build a simple Transistor Radio
Receiver to work a loudspeaker. The only
power required is a 41 volt flash -lamp bat-
tery. Parts for Amplifiers for Crystal Set
or One valve Set. 27'- and 54'-. Completely
built Amplifier. 57.6, post free. Details
and notes on transistors, 84. in stamps to :

MORCO EXPERIMENTAL
SUPPLIES

8-10, Granville Street, Sheffield, 2.

MODEL ELECTRIC MOTORS.
Amazingly powerful and econo-

mical. " Minimo " 9/6, " Maximo "
13/6, post paid, 3 to 6v and 3 to 9v,
speed 4/5.000 r.p.m., size 11in. x
llin. ; weight, l(oz. Drives: Boat
Propellers, lin. and llin. ; Aero-
plane. Sin. and 8in. Model Elec-
tric Motors !Dept. " High-
land." Alkrington Green, Middleton,
Manchester.
ASBESTOS RESISTANCE WIRE, 10,

30. 40. 65. 220 ohm. Per yd.
1/3, p.p. Semple, The Mount, Heswall,
Cheshire.

Electric Motors, pulleys, belts, etc,
from stock. S.A.E. for list.

J. S. RAMSBOTTOM & Co., Ltd.
(Dept. P.M.), KEIGHLEY

FLUORESCENT LIGHTING FIT-
TINGS for workshop and home.

Complete range from 5ft. to 18ins.
(also circular) at lowest prices any-
where. S.A.E. for illustrated leaflets
and list of Control Gear Kits.
Callers welcome. We are Fluores-
cent Lighting Specialists. E. Brill,
Dept. C., 125A, Northcote Rd.,
London, S.W.11. (Battersea 8960.)
100 APPROXIMATELY good

second-hand 3/5 watt mov-
ing coil Loud Speakers with output
transformers in individual wooden
box baffles; price 11/- each, post
and packing extra. Whitetrade
Limited, Maidstone Rd.. Rochester.
(Chatham 4638.)

TOOLS
rpHE NEW 1957 fully illustrated

Catalogue of Hand Tools. Port-
able Electric Tools and Machinery.
Now available, price 6d., postage 3d.
Parry & Son (Tools) Ltd., Dept.
P.M.6. 329, Old Street, London, E.C.1.

WATCHMAKERS
WATCH REPAIR SERVICE, un-

rivalled for reliability and
speed. coupled with reasonable
charges. Part jobs welcomed.
Material supplied. Hereford Watch
Co., 13, Castle Street, Hereford.

WATCH PARTS
For all makes of watches, tools, instruc-
tional books. etc. Special Kits for be-
ginners. Send 64. for Super Bargain
Catalogue." T. G. LOADER (Dept. A),
Watchmakers Mail Order Service,
Milestone Road, Carterton, Oxford.

LEARN to be a Watch and Clock
Repairer in your spare time and

earn extra money at home. We can
supply everything you need at
unbeatable prices, including instruc-
tional books, Swiss watchmakers'
tools, watches, watch and clock
movements, lathes, cleaning machines,
all spare parts for watches and
clocks, etc. We also have a fine
selection of musical box movements
and kits. Send 9d. P.O. for bumper
bargain catalogue. The Watch-
makers Supply Company (Dept.
P.M.), Carterton, Oxford.
YOUNG & SON, Watch, Clock and

Jewellery Repairers, Tool and
Material Dealers. 133, London Road,
Chippenham, Wilts.

PATENTS

PATENTING
Services. Advice.

Qualified agent. C. L. Browne,
114, Greenhayes Ave., Banstead,
Surrey.

! A GOOD IDEA !
CAN MAKE MONEY FOR YOU

LET US ASSIST YOU
PROFESSIONALLY TO SELL YOUR

INVENTION.
WRITE FOR FULL DETAILS.

PATENT DEVELOPING &
MARKETING CONSULTANTS
16, Gore Court Rd., Sittingbourne, Kent.

EDUCATIONAL
LEARN IT AS YOU DO IT -we pro-

vide practical equipment com-
bined with instruction in Radio,
Television, Electricity, Mechanics,
Chemistry, Photography, etc. Write
for full details to E.M.I. Institutes,
Dept. PM47, London, W.4.

FREE! Brochure giving details of
Home Study Training in Radio,

Television, and all branches of Elec-
tronics, Courses for the Hobby
Enthusiast or for those aiming at
the A.M.Brit.I.R.E., City and Guilds,
R.T.E.B.. 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.
P5128. London, W.4.

PHOTOGRAPHY
PHOTO -ENLARGER Castings and

Bellows, for 35nim., 24in. x 21in.,
2)in. x 34in., 35,/- per set; s.a.e. for
details. V. J. Cottle, 84a, Chaplin
Road, Easton, Bristol, 5.
BELLOWS, Camera, Enlarger, ,Pro-

cess, Industrial Collapsible
Machine Guards. Beers, 4, St.
Cuthbert's Road, Derby. (Tel.:
41263.)

SITUATIONS VACANT
AM.I.MECH.E.. A.M.Brit.I.R.E., City

and Guilds, etc.. on " No Pass
-No Fee " 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.E.T. (Dept.
967B). 29. Wright's Lane, London,
W.8.

FIBREGLASS

FIBREGLASS KNOW-HOW! A com-
prehensive non -technical booklet,

illustrated Car. Boat construction,
Mould Making, Design Data, etc.
Packed with information, 2/-.
Bondaglass Ltd.. 55, South End,
Croydon.

(Continued on next page)
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HANDICRAFTS

MUSICAL
BOX MOVEMENTS

14, 9 post free.
More new kits and tunes available from
21/6 complete. Please send 21d, stamp

for FREE illustrated brochure.
The SWISSCROSS Co. (Dept. VI 16),
Winifred Road, COULSDON, Surrey

SAW SALES AND SERVICE
QAW SERVICE BY POST.-Circular

Saws set and sharpened, 5d. per
in. diameter ; tensioned, set and
sharpened, 8d. per in. ; recut, 1/3
per in. ; minimum charge per saw,
3/-. (Prices include return postage.)
48 -hour postal service ; cash with
order
QAW SALES.-Special offer. Circu-

lar Saws made to your require-
ments, e.g., 5in., 12/6 ; 6in., 15/- ;state bore and if rip or crosscut
tooth ; cash with order ; postage
paid Dept. " C," J. A. Fowle, 18-22.
Bell Street, London, N.W.1. (Estab-
lished 1840.)

MISCELLANEOUS
AQUALUNG and Compressor Equip-

ment, Ballraces and Mis-
cellaneous Items. Lists 2d. Pryce,
157, Malden Road, Cheam.
" FORTUNES IN FORMULAS," 900-

page American book of formulte.
American technical hobby and other
books covering every interest. Stamp
for lists. Herga Ltd. (Dept. P2).
Hastings.
(,,ZUPERTONIC SUNLAMPS, listed" £7/10/- ; 80/- ; s.a.e. brochure.
Scientific Products, Dept. I, Cleveleys,
Lancs.
SMALL PADDINGTON FIRM wishes

to contact local skilled Tool-
maker with use of workshop for
making parts, small tools, jigs, etc.,
spare or part-time. Box 136.

WANTED, PRACTICAL MECHANICS,
January, 1956. Garratt. 11,

Alban Avenue. Townsend, St. Albans.
DUBBER MOULDS for Plaster

." Ornaments, Wallplaques, etc.
Sample and list, 4/11 ; trade en-
quiries invited. Castmoulds (Dept.
Ml. 43/45, Waller Street, Hull.

BUILD YOUR OWN Refrigerator.
Everything to make Built-in or

Cabinet Refrigerator. -S.A.E. for
Sealed Unit List and Schematic
Diagram, or 1/- (refundable) for 32 -
page catalogue, including details of
free 4 cu. ft. Cabinet Diagram offer.
Hire purchase available. Wheelhouse,
13, Bell Road, Hounslow. (Phone:
HOU 3501.)

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 if you become a Handicrafts
Teacher. Let us send you details
of the easiest and quickest way to get
the necessary qualification.

We definitely guarantee
" NO PASS-NO FEE "

If you would like to know about our
unique method of preparing you for
one of these appointments write
to -day, and we will send you an
informative 144 -page Handbook-FREE
and without obligation. Mark your
letter " Handicrafts Teacher."

BIET
BRITISH INSTITUTE
OF ENGINEERING

TECHNOLOGY
591, College House,

29-31 Wright's Lane, London, W.B.

GALPINS
have now been taken over by

THE JEFFERY TRANSFORMER CO.
199, EDWARD ST., NEW CROSS,
LONDON, S.E.14. TIDeway 4458
Leaflets sent gladly, on request.

W. B. KAY 53Dun. taeoogr ea sir eS t DUBLIN
CORONET Universal Woodworking Machines. All models

stocked. See displayed advertisement in this issue.

PORTASS Sole EIRE agents for these famous lathes. First-
class machines at a reasonable price.

BLACK & DECKER, SELECTA, etc.
It is no trouble to us to show you any of these machines working'
If you can't come during business hours let us know and we will
demonstrate them any evening (7 p.m. to 9 p.m.). We would like
you to see what they can do.

Hire Purchase Available Phone : 83443

IF WE STOCK IT-IT'S GOOD

AUTOMATIC (TIME) SWITCHES
New and reconditioned 15 day clock-

work and electric switches
from 35/ -

Send S.A.E. for illustrated details to :-
DONOHOE (TIMERS)

GEORGE STREET, NORTH SHIELDS,
NORTHUMBERLAND

92,000 PIANISTS
have learned to play the piano beautifully

with the aid of my POSTAL
lessons. Everything is so
clearly explained that,
even if you do not know a
note, you will, with only
half an hour's practice
each day, become a pro-

ficient pianist in 9-12 months.
Ordinary music : no freakish
methods. I have taught over
92.425 pupils and I CAN TEACH
YOU. Free Book and advice. Say
if Beginner. Mod. or Adv. pianist.

Please add stamp for pos-
tage. Mr. H. BECKER,

SOS. The Hall,
Centurion Road.
Brighton, Sussex.

Movements by THOR-
ENS AND REUGE of
Switzerland ranging from 1 tune 18 teeth -
3 tunes:72 teeth are guaranteed for 12 months,

POST TODAY
for super 16 page illustrated
Catalogue and Tune List (please
enclose 2d.stamp for retum post-
age) Also plans to make your own
Musical Box available. 1 j3post-

dze free. P.O. please.
MET WOOD ACCESSORIES (PM12)

65. Church Street, Wolverton, Bucks,
Importers and Manufacturer..

SPARKS' DATA SHEETS
presents

THE "33I"
A.C. SHORT WAVE

4 -VALVE T.R.F. RI.
" Cathode -coupled " Regeneration ensures
amazing Sensitivity and Selectivity plus
100". Stability. 10 to 220 M. Switched Coils.
Separate Power Pack. Data Sheet 127' x 22')
showing every detail in simplified form.
Plus full Instructions, etc. &Li Post Free.

THE" SEAFARER "
Battery Two-valver offering New Interests
and Thrills on Trawler, Ship -to -Shore,
Aeronautical and 80160 m. Amateur Bands
Plus normal Med. and Long -waves. A great
little Set. Data Sheet, etc.. etc.. 3/3 Post
Paid.
All Components and Chassis available.
L. ORMOND SPARKS (M), VALLEY
ROAD, CORFE CASTLE, DORSET

SUPER -ADEPT LATHES
and Accessories

I in. centres, 6in. between
Particulars on receipt of stomp.

F. W. PORTASS
MACHINE TOOLS, LTD.

Adept Works, 14Ia Nicholson Rd.,
Heeley, SHEFFIELD, 8.

BATTERIES
PAY AS YOU USE

GOLDEN R.G.W. VERY HEAVY DUTY.
2 years' unconditional guarantee with the
new micro porous rubber separators! and
new hard rubber container! 20/.6v., 30/-
12 volts deposit and only four monthly
payments 6v. 13/9, 12v. 23/9. Illus.

catalogue free. Express delivery.

R.G.W. BATTERY COMPANY
164 High St., Brentford, London.

Tel.: Ealing 8711

THE FAMOUS
HARRIS ELECTRIC

WELDER
and Complete Kit
For Welding, Soldering,
Brazing and metal construe -
ion & repairs is the home, on

the car or cycle. Instant heat
6,000° F. Works from 6v, or 1.2v.
car battery or transformer from
A.C. maim. Complete kit of Weld-
ng Tool, 9 ft. cable, clip, carbons.

cleansing fluid, fluxes, Mier rods, gog-
gle., instructions, hinte. Thousands
n daily use. .As supplied to Depts.
f H.M. Government, I.C.L. -

Telephones, etc. Welds all Metals.
Up to one -eighth inch. 57/6C.O.D. IF REQUIRED.
Terms Available. (Post Free U.K. only
HARRIS ENGINEERING CO. ?Dept. P.M.19;

269 Kingsland Road, London, E.2.

lienunine

PORTABLE
BUILDING
CATALOGUE

48 page

= GARAGES
E. from £44-15-0 or

1791- down.
=
=
= ulliEl

= Greenhouse Heaters. Ladders etc

= PARKLINES, LTD. (Heist, a
so.857ei-9-:diloiliw.1111

Tel STAMFORD HILL 9211-3

= POULTRYE GREENHOUSESR HOUSES iron,
= from MS or 68.5.0 or= 3;(3.'- down.

d=Al Aviaries,Sir rooms. Pigeon Lofts

= 717 Sev istersIOLLondon,N.16

EASY
TERMS

IIEDS front
£11.10.0 of id

down.

BUILD YOUR OWN
CANOE

Printed Illustrated Instructions 1/6

TYNE FOLDING BOATS LTD.
206 Amyand Park Road, St. Margaret's Twickenham, Middx.

SPECIAL OFFER
G.E.C., B.T.H. &

WESTINGHOUSE
GERMANIUM CRYSTAL

DIODES
each. Postage 3d.

Diagrams and three Crystal Set Circuits
Free with each Diode.

A large purchase 01 these fully
GUARANTEED diode:. from the
manufacturers enables us to make

this attractive offer

COPPER INSTRUMENT WIRE
ENAMELLED, TINNED, LITZ,

COTTON AND SILK COVERED
All gauges . vailable

B.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
,NCORPORATING THE SILICON

CRYSTAL VALVE
Adjustable Iron Cored Coil

RECEPTION GUARANTEED
Polished wood cabinet, 15/. post 1/3.
A REAL CRYSTAL SET NOT A TOY

POST RADIO SUPPLIES
33 Bourne Gardens, London, E.4

THE WORLD'S GREATEST
BOOKSHOP

ribk. s 
FAMED CENTRE FOR

Technical Books
STOCK OF OVER THREE

MILLION VOLUMES
119-125 CHARING CROSS RD.

LONDON WC2
Gerrard 5660 (20 lines)

Open 9-6 (inc. Sets.)
Nearest Station : Tottenham Court Rd.

Es

a var Ix six
FIREPROOF GARAGES

From with
£33.10 0 FREE

delivery
STEEL FRAMED-EXTENDIBLE
All garages fitted with anchors, shelf, door
retainers. Yale lock. FREE site plans,
LOWEST MONTHLY TERMS of any
manufacturer including FREE Pears. ofMind " INSTALMENTS INSURANCE.
HINGED & OVERHEAD TYPE DOORS
FREE illustrated Catalogue 8, Prices from
BOWSER, MONKS & WHITEHOUSE LTD.
(Dept. ME4), Spring Gardens, DONCASTER

MODEL BOATS
Plans : Kits : Engines : Etc.

4d. in stamps for Lists.

LAWRENCE MODEL SHOP
106, LAWRENCE ROAD,

LIVERPOOL, 15.

AC:CC/NATE

'NARDHITTINd

AIR PISTOLS
AIR RIFLES ACCESSORIES
W,,o for cotoJogue WEBLEY a SCOTT Ltd

' 106. WEAMAN ST, BIRMINGHAM 4, ENGLAND
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How to make an INFINITE SCIFI:Nti: VI11-4,WIKR
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THIS simple piece of apparatus can be
made as small or as large as you
wish, the size being determined by

the available mirrors. Fig. r shows the
general arrangement and it consists of a box
with two mirrors slotted in grooves, one at
each end. The top is open, or if desired a
sheet of glass can be placed over to exclude

Slots for mirrors and
scene cards

Front mirror
Fig. I.-Ageneral arrangement.

dust. The front mirror has a sight or peep-
hole in the centre. The arched scenes,
placed in the intermediate positions shown,
are made of card painted on both sides, and
can be slotted into
of the box. A better scheme is to make
each scene a unit fixed to a card base on
which can be stuck pebbles, sea shells, etc.,
so that the whole scene can be changed by
dropping a different unit into position, as
shown in Fig. 2.

Rear mirror

Wooden sides
thick on hardboard base

The Peep -hole
The mirrors should be obtained first, and

eye -hole.

.,--1-5111111111111111111111111111111111111111111111111111

An Intriguing
Novelty

By A. LUTMAN

1I111111 11111111111111111111111111111111111111111111t--:

those sold at the multiple stores will answer
quite well. They are about 8in. X 5in.,

though smaller ones would
do. The box is about iftiong.
The front mirror should
have a piece of paper stuck
to the back with a clean lin.
diameter hole in the centre.
With a sharp knife scrape
away the backing and silver-
ing at this point until a clear
lin. window of glass is left.
The effect is very striking
when viewing through the
peep -hole as the scene
appears to recede to infinite
distance. Each scene should
have a central object placed
in front of the rear mirror,
such as a castle in a land-
scape or an actual piece of
crystal mineral in a grotto.
The reason for this is to
cover the reflection of the

The object need only be small.

111111 FF,

Suggestions for scenes are shown in Fig. 3.
The open top allows daylight or room

light to be used, but flash lamp bulbs can
be secreted behind the two scene arches
to give various lighting effects. The lamps
should be cloaked by small pieces of painted
scenery or the naked bulb would be reflected
in the mirrors.

You can introduce to your scenes small
living creatures such as butterflies and
moths: or even a white mouse if you have
one. It is very amusing to see thousands
of mice doing precisely the same actions.

Back scene to go in
front of rear mirror

rt
4ii,

Cut out centres
Fig. 2.-An interchangeable unit.

Fig. 3.-Some suggestions for scenes.

Fig. i.-The viewer in use.

STEREOSCOPES of this nature are used
in R.A.F. surveying units. Viewing

aerial photographs in this way gives, for

Details of a Simple but
Effective Instrument

By D. NEWMAN MANNERS

example, a good idea of the
height of mountain ranges

3D Photography
If you are lucky enough to

own a stereo camera then
photography in 3D is as
straightforward as it is in 2D.
If you only have an ordinary
camera, then briefly the proce-
dure for 3D is as follows:-

Set up the camera on a firm
base, make an exposure, wind
on the film carefully, move the
whole camera a distance of 2f in.
to either the left or right be-
tween parallel lines, and make a
second exposure.

The plan of ,the viewer is
shown in Fig. 2. The mirrors

are two ordinary handbag mirrors measuring
about 2in. X Sin. They are set on their
longest edges and at right angles to each
other by means of a short length of right-
angled beading fixed to the back of the
mirrors with transparent cement.

The base can be a piece of plywood cut
to shape. The photographs, mounted on
card are held in tinplate holders at each end
of the stereoscope as seen in Fig. 2.

The photographs must be enlarged from
the negatives made. A good general ratio
for the length and height is 21:1.

The two photographs are viewed as
shown in Fig. I.

Plywood Mirrors
base

J

Tinplate
holder

Left eye
view

-47
90.,z

1

Photographs

I I

I I

Right eye
view

Fig. 2.-Details of construction.
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Is the Speed of Light
Fundamental ?

SIR,-Whilst reading a modern book on
the Universe I noticed that it was

stated that the speed of light is fundamental
and cannot be exceeded, also that any speed
or frequency must always be measured
relative to a fixed point and given time
interval.

This is well illustrated by- the Doppler
Effect, the principle of which is now used
in many radar and electronic devices. In
one example (in use in certain radar equip-
ments and " homing " missiles), a fixed
frequency is, in effect, beamed on to a mov-
ing object, which reflects back the frequency
(known as an echo). This reflected fre-
quency differs according to the speed and
direction of movement of the object.

A more common example, of course, is
the text book one of a train whistling as it
approaches and passes an observer. At the
moment of passing the pitch or frequency of
the whistle appears to change, due to
the fact that (a) as the train approached the
observer the sound is a combination of
the speed of the train plus the speed of the
sound wave ; (b) as the train passes the
observer the sound drops in pitch because
it then becomes a combination of the speed
of the sound minus the speed of the train,
both (a) and (b) altering the speed/fre-
quency of the sound relative to the observer.

If we consider a wireless frequency
emitted by, say, the present Russian satel-
lite encircling the earth, is the speed of the
wireless wave a combination of the speed
of the satellite plus or minus the speed of
the wave, relative to an observer ? If this
is so, then the speed of light is not a
fundamental, and theoretically could be
varied.

Perhaps you or some of your readers can
offer enlightenment?-F. J. NEWTON
(Pembroke Dock).

[Readers are invited to debate the point
in these pages.-En.]

A Daylight Cinema
SIR,-With further reference to my article

entitled " A Daylight Cinema," which
appeared in the November issue, I should
like to mention a point, which I seem to
have overlooked in the original manuscript.
This is that films have to be inserted in the
projector and worked in reverse, because of 
the second mirror. This presents no diffi-
culty to the user of 35mm. film strip, but
16mm. movie operators may be unable to
work in reverse.-T. FRIEND (Sunderland).

Address letters to The Editor,
"Practical Mechanics,"

Tower House, Southampton
Street, London, W.C.2.

The Editor Does not Necessarily Agree with the Views
of his Correspondents

Electric
Pottery Kilns

SIR,-The use of silica
insulating bricks for

electric kilns (October issue)
gives great economy in

power consumption. They can be red-hot
on one face and comfortably carried in the
hand, resting on the other face, Sin. distant.

Furthermore, they are finished exactly to
size and require no fireclay " grouting."
They are very light in weight and can be
easily sawn and chiselled to any desired
shape. Their cost may be higher, I believe
about is. 3d. each, but it is more than
repaid by the saving of fuel or electric
power, not to mention avoiding overheating of
the workshop.

Such a type of brick is made by The
Derbyshire Silicate Brick Co., Ltd., Friden,
Startington, Derbyshire, and there are
doubtless other sources of supply.

In general, the normal refractory firebrick
is not a good heat insulator. It is essential
for solid fuel grates, being hard and durable,

but electric heating imposes no mechanical
strain or wear.

A silica brick measuring gin. X 41in. X
Sin. weighs under 31b. A similar firebrick
I have . weighs 716.-F. D. BROWNSON
(Bedford).

Bunsen Burner
SIR,-Re the article on making a Bunsen

Burner, which appeared in PRACTICAL
MECHANICS, August 1957, page 542, may I
point out that such a burner would un-
doubtedly be a direct source of danger from
fire ?

Having worked as a practical chemist I
enjoy the novelty of the " Junior Chemist,"
but this improvisation of a Bunsen, while
ingenious, would be most dangerous with a
wooden piece in its construction : the heat
reflected from a hot metal body is much
greater than normally suspected and it used
to be the practice, even with a standard all -
metal Bunsen, to place a slate or asbestos
sheet over the bench to stand the burner
on.-W. WARE (Birmingham).

HOME, MADE ELECTRIC FENCE PULSATOR
SIR,-I read the article " A Home-made

Electric Fence " by R. J. Hodnett,
which appeared in your August issue.

It is obvious that the author does not
appreciate the dangers of improperly con-
structed apparatus nor the British Standards
Nos. 1222 and 2632, which are designed to
safeguard not only the farmer but the general
public.

To the best of my knowledge the only
accidents which have occurred due to
the use of electric fences have been in cases
where the unit has been home constructed.

To satisfy myself regarding the unsuit-
ability of the unit described I inspected a

THE AU II
IR,-Mr. Robson seems to be greatly per-

turbed by the dangers which he chooses
to associate with the home-made electric
fence described by me in the August issue
of your magazine. He endeavours to give
the impression that the unit described is a
diabolical machine which, when in opera-
tion, would cause certain death to anybody
in contact with its output terminals. This,
of course, is utter nonsense.

Before writing the above -mentioned
article I constructed and tested two pulsa-
ting units similar to the one described. I
have seen and inspected several others. In
cases where the wheel was improperly
balanced the " chatter" mentioned by Mr.
Robson was present, but disappeared when
the necessary correction was made. With
reference to the alleged excessive output, I
would like to make the following observations:

(t) As the input is only 3o watts approxi-
nrtely, the output-allowing for a not un-
reasonable efficiency of 8o per cent.-would
be 21 milliamps at 10,000 volts.

pulsator built in accordance with the instruc-
tions.

When first switched on, the unit " chat-
tered " for fully half a minute, giving a
continuous succession of high voltage dis-
charges of about to,000 to 12,000 volts
which, under certain circumstances, might
well prove fatal to anyone in contact with
the fence. These phenomena could very
easily be reproduced should the unit get out
of adjustment in use which is highly prob-
able, especially since the unit must be
mounted in a vertical position to main-
tain correct adjustment.-C. W. ROBSON,
B.Sc. (Eng.), M.I.E.E., A.M.I.Mech.E.

OR'S REPLY
(2) Anybody with a knowledge of elemen-

tary electrical principles-not to mention a
member of the Institute of Electrical
Engineers, knows that a transformer such as
a car ignition coil would build up an out-
put voltage of to,000 only when the exter-
nal resistance of the circuit was in the region
of too megohms I As the human body has
not a resistance even bordering on this
figure, the resultant voltage would be much
lower than that quoted by Mr. Robson.

(3) I know at least 20 persons who are
willing to testify that the shock from the
pulsating unit described proVed not in the
least harmful. The shock is, of course,
unpleasant, but necessarily so unless we
assume that the bovine species is more sensi-
tive to pain than the human being.

In conclusion I think it is a great pity
that Mr. Robson neglected to specify under
what " certain circumstances" the shock
"might well prove fatal to anyone in con-
tact with the fence."-R. J. HODNETT
(Co. Cork).
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"ZYTO" DO IT YOURSELF TOOLKIT
A SET OF HIGH-GRADE TOOLS, FULL SIZE AND FULLY
GUARANTEED, COMPLETE IN STEEL TOOLBOX WITH LOCKING

HANDLES AND
SLIDING TRAY

1 20" HANDSAW
1 10" BRASS -BACK

TENON SAW
1 STANLEY ADJUST-

ABLE IRON PLANE
9" x 2"

1 SET OF 3 HANDLED
CHISELS, 1",

1 CLAW HAMMER
1

1

1

2 HANDLED BRAD-
AWLS

1 PAIR PINCERS, 6"
1 7" FOOTPRINT PIPE

WRENCH
1 3" PAINT -STRIPPING

KNIFE
1 PUTTY KNIFE
1 STANLEY RATCHET

BRACE6" CABINET 1 SET FIVE FAST -
HANDLED SCREW- CUTTING CENTRE
DRIVER BITS, r, 4 , 1"

4' RATCHET 1 POINTING TROWEL
ELECTRICIAN'S 1 PADSAW WITH
SCREWDRIVER BLADE
CROSSPENE PIN A PAIR COMBINATION
HAMMER PLIERS

ILLUSTRATED LEAFLET FREE ON REQUEST

Delivered on
first payment of

ES'O'0
Balance in Eight

Monthly
Payments of 32/6

Cash Price

11611010

1 SET CRAMPHEADS
1 WIRE BRUSH
1 STANLEY HAND

DRILL
1 SET TWIST DRILLS
1 SOLDERING IRON
1 STICK SOLDER
1 TIN FLUX
1 MITRE BLOCK
1 PAIR RADIO PLIERS
1 JUNIOR HACKSAW
6 SPARE HACKSAW

BLADES
1 NAIL PUNCH
1 2' BOXWOOD FOLD-

ING RULE
1 INSTRUCTION BOOK

S. TYZACK & SON ED Telephone :SHOREDITCH

341-345 OLD ST., E.C.I. 8301

GOVERNMENT
SURPLUS BARGAINS
TRIPODS. Unused. 38" long, only 5 lb.
wt. Immensely strong. Carrying sling.
Brass cap easily adapted to camera.
etc.. etc. Each 12;6, carriage 3/6.
LOW VOLTAGE MOTORS with
REDUCTION GEAR, approx. 4/1
(24-45-90) 6-12 v. D.C., 1 amp., ea. 15/-,
post 119.
MOTOR ONLY as above (dimensions
3" x T x 2") ea. 7/6. post 1/-.
BATTERY CHARGING TRANS-
FORMERS. 10 v. & 16 v. A.C. (for 6 &
12 v. charging at 1 amp.). ea. 17/6, post
V-.
RECTIFIERS to suit above. ea. 7/8.
post 3d.
(These transformers & rectifiers will
run the above low voltage motors.)
BLOWER MOTORS, 24 v. D.C. Pro-
vide sufficient draught for Car Heater on
6 v. (12 v. preferably controlled by
variable resistance), ea. 25!-, post 1/6.
VARIABLE RESISTANCES to suit
for 12 v.. ea. 3/6. post 6d.
MOTORS. 280,250 v. A.C./D.C. FFIP,
approx. 80 watts. High speed. .1" shaft.
(Converted ex R.A.F. motor generator-
Power about equal to sewing machine
motor.) Useful addition to workshop,
ea. 30/-, post 21.
Send 3d. stamps for list of other Motors,
Transformers, Pumps, Lamps, Switches
etc., etc.

MILLIGANS
24, Raeford Street, Liverpool, 3.

Money Back Guarantee.

GENERAL CERT.
OF EDUCATION
THE KEY TO SUCCESS & SECURITY

lssential to success In any walk et lac! What-
ever your age, you can now prepare at home for
the important new General Cert. of Education
Exam., on "NO PASS-NO FEE ' terms.
You choose your own subiecK-Educational,

Fx Commercial or Technical. Recently announced
lag extension of subjects Oyes everyone the chance
to get this valuable Certificate.

SEND FOR FREE 136 PAGE BOOK
Full details of howyen can obtain the General (ert.
are given in our 36 -page Guide-Free and
without obligation. Personal advice on request.
Write today, School of Careers, Dept. 160
29-31, Wright's Lane, London, W.S.

"NO PASS-NO FEE"

DAMAGES
GIFTS for the MECHANICARY MINDED

* Send for Gamages FREE Tool List

RIGHT ANGLE
DRIVE
'ill fit most of the Popular

Electric Drills. Reaches
places otherwise diffi-
cult of access. Remove

the chuck from the
Electric Drill and
fit the right-angle
drive. Supplied
with adapter

threaded 3/8in. x 24 t.p.i. Will drill extremely
well metal up to 3/16 in. thick, length 41 in.
Depth 3i in. Weighs approx. 1 lb.

BARGAIN 21r_
Post & Pkg. 1/6. PRICE

WOOD -BORING BITS
FOR ELECTRIC DRILLS
A complete set of 5
fast -cutting wood
boring bits in a
plastic press stud
wallet. Sizes 1.4.
5116, 3/8, 7/16. and
1/tin. with 1/4in.
round shanks.
Specially f o r
BRIDGES. BLACK
& DECKER or
WOLF electric
drills.

BARGAIN
Post & Pkg. 8d. PRICE 12'6

High Speed STEEL
TWIST DRILLS

18%
Tungsten

The only satis-
factory drill
when using an
electric drill
on metal. Set

of seven drill's:
1'16 in., 3/32 in.,
18 in., 5/32 in.,
3'16 In., 7/32 in..
1,41n. Made in

Sheffield. Complete in plastic
press stud wallet. BARGAIN 11

PRICE
Post & Pkg. 6d. outside our own I
extensive delivery area.

6

Picador CLUTCH
SCREWDRIVER

with lin.
diameter spindle
Another extremely
useful attachment
for your electric
drill. Optimum speed
when driving screws
into wood or similar
soft materials or
metals is 500 r.p.m.
provided a pilot hole

is made for the screws. Complete with
three chrome Vanadium Steel Blades.

Overall length 51 in. Body dia. 11 in.

Post and Pkg. 1/2d. outside our 25
extensive ran area.

GAMAGE8, HOLBORN, E.C.1. HOLborn 8484. Open Thursdays 7 p.m.

//We you4 mat-

PlIOTOGRAPOC
eightwraaefeede

you cast ode youit,
arrest keqatiiiete, o6e

of
With the Johnson Print -a -

Snap Pack you can make 16-
211 x 31 in. or 24-21 x 21 in.
photographic prints in one
evening at home.

Mount your snaps down on white or coloured card, add a suitable
inscription, and you have a perfect Christmas Card-all your own
work and very inexpensive.

Your family and friends will be delighted to receive these
personal cards.

The Print -a -Snap Pack costs only 3s. 6d.
and you get everything you need for
making prints.

Ask your dealer for the Print -a -Snap Pack,
or write to Dept. 20, Johnsons of Hendon Ltd.,
335 Hendon Way, London, N.W.4.

STATE SIZE REQUIRED

and enclose crossed P.O. for 3/6.

For all " EW " Lathe Requirements
Con.ult : W V\ S"II.:11) till.PPIN Fn.

THE E.W. 21" 10' Convertible
Lathe

Is so simple. You can buy the basic
model and by the addition of inexpen-
sive conversion units possess a machine
tool unrivalled in its class. Special
features :- Plain or gap bed  Micro-
meter feedscrew collars  Ground bed
and slides  Instrument finish  Power-
ful headstock drive Exceptional
accuracy. And the price 217.0.0 for the
basic model " A " Lathe.

Send S.A,E. for comprehensive
brochure. No fuss, no interest, credit
terms. Quickest delivery. Best service.

Full range of accessories from stock.
WANSTEAD SUPPLY CO.

30. The Broadway, Woodford Green,
ESSEX.

THE PEOPLES

115-12-0d
ARC -WELDER

Complete with
all accessories
shown.Ready for
plugging into
1(20,11 .,r)CkeAcf

riains.infinitebi
variable control
of welding cure
eat

hares- /Welds up to any
thickness down
to m.shee&t. For
the Motorist,
tlouSehOldef l4 1,

Engineer,
f15 -120d unseen..
tafauAs6 APPROX.* Mit WINTRY
Use$14s4 16aStandard

o
616draakna.eneta6406

Ofeadl sup?: ied wiC4 Welder E,.tra Dec-tr.:1.7k '4:4;Zr

HARMSWORTH, TOWNLEY & CO.,
Jordan Street, Knott Mill.

MANCHESTER, 15.



Wolf Jigsaw Attachment
AJIGSAW attachment has now

been added to the Wolf
Home Power Equipment range.
The Jigsaw Set No. 16 (see
photo) will enable users to make
straight, curved or complicated
cuts in a variety of materials includ-
ing wood, metal, hardboard and
Formica. The pressed steel foot
allows for movement up to 45° for
mitre cutting.

With a depth of cut of t in, in
wood and t / t6in. in steel, it is de-
signed to appeal to those interested
in joinery work, cabinet making,
toy and model making, metalwork-
ing and all jobs calling for
intricate cutting. This unit is
quickly and easily attached to
either the Cub or " Quartermaster "
power unit. Two saw blades are
supplied. The price is 47s. 6d.

Skarsten
blow torch
scrapers.

t2s. 9d. The manufacturers are
Skarsten Manufacturing Co.,
Ltd., Hyde Way, Welwyn
Garden City; Herts.
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A New Process Timer
ANEW self -resetting synchronous timer

has just been added to the Rodene
range (see photo). It employs the instant -
start, self -clutching Rodene timer motor.

There are four standard models, providing
ranges of 0-15 secs.; o -6o secs.; 0-5 mins.;
and 0 -to mins. Due to the low stalled
current and torque the first two models can
be left " timed out " with the switch actu-
ated for as long as required.

The two longer period models each have
a built-in relay arranged to reset the mech-
anism at the end of the timed period and

New Process Timer.

to hold a contact operated
during the " timed out "
period thus providing the
same action.

Behind -panel dimen-
sions of the " seconds "
timers are only 33 -in.
high X 3in. wide X 3in.
deep. The " minutes "
models are 3.+in. X 3in.
X 5in. deep. The out-
put switch has change-
over action and is rated
at 3 amps.: at 45o v.
A.G. and 5 amps.: at
25o v. A.G. Motors are

wound for most standard voltages and
frequencies.

Further details can be obtained from D.
Robinson & Co., 58, Oaks Avenue, Worcester
Park, Surrey.

 Box Cameras With Flash
KODAK LTD. has recently introduced

a new series of " Brownie " box
cameras, designed to take both daylight
and flash photographs. The accent is
on simplicity and flash
photography is merely
a matter of pushing the
button.

T h e " Brownie "
Flash -holder is styled in
cream plastic and has a
simple exposure guide
printed on one side.
The reflector is detach-
able so that the flash -
holder can be carried
in the pocket. The
Brownie flash II
camera has a . built-in
close-up lens, Model
III has an additional
cloud filter and the
Model IV is a de luxe
version of Model III.

The price of the Brownie Flash II Camera and flashgun.

Brownie Flash
the Model III
Model IV £3
£t 5s. 9d. and

II camera is £2 12s. 6d. ;
costs £3 2s. 7d. and the
6s. The Flash -holder is
the Flashguard 4s. 2d.
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Wolf Jigsaw Attachment.

Anti -vibration Pads
" TULCASCOT Anti -vibration pads for

v machine installations are made by

(Left) Anti -vibra-
tion pad.

Vulcascot (Great Britain) Ltd., 87/89, Abbey
goad, London, N.W.8. They are 5/t6in.
thick and come in two sizes-t8in. X t8in.
and 36in. X t8in., the prices per pad being
47s. 6d. and 95s. respectively.

The pads are made from oil resistant
rubber of special resilient, non -ageing
quality and are ribbed as can be seen in
the photograph. Use of these pads elimi-
nates the necessity for bolting machinery to
the floor, simplifying the erecting and shift-
ing of equipment and preventing vibrations
being transmitted through the floor.
Machinery is merely placed on the pads,
where its weight causes the ribs to grip the
floor firmly. Loads up to 4 tons per sq.
in. are capable of being supported.

Blow Torch Scrapers
THE latest edition to the Skarsten range

of products is a set of scraping tools
for use in conjunction with blow torches.
These are designed to be used in reverse to
the old methods, and are employed with a
downward strike. They remove, in addition
to the melted paint, burned, scorched or
decayed wood surfaces, leaving a clean
surface for the application of new paint.
There are two models, the Senior for use
on flat surfaces and the Junior which has a
magazine of blades stored in the handle and
is intended for use on mouldings, window
frames, etc. the Senior stripper costs los.
and the Junior, with five profile blades,
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Paint Removal from Chromium
T HAVE a chromium -plated tank, the top
1 of which has been coated with silver or
aluminium paint. How could I remove
paint and not mark the chrome beneath ?-
John Hamilton (Lanark).

FIRST of all try to soften the hard paint
by pouring boiling water over it. Then,

very cautiously, scrape it away using a blunt
edge.

If this does not work, make up a solution
of r part of caustic soda in so parts of water.
With an old brush apply this solution to
the paint. Give it a few minutes to act.
Then scrape the softened paint away, sub-
sequently rinsing the underlying plating with
plenty of cold water.

If carefully done, neither of these methods
will affect the chromium plating. The job
is quite a straightforward one but it calls
for a certain amount of patience. It is
important not to use a sharp instrument for
the scraping. If the paint is adequately
softened, the finger -nail should be able to
remove much of it.

The necessity for scraping can be
eliminated if the paint is first softened by
rubbing it with a rag charged with acetone
or if a good paint -softening preparation is
first applied to the painted area.

Hub Dynamo Adjustments
T HAVE a cycle fitted with a rear hub
1 dynamo and filter switch unit lighting
set, and, although correct bulbs as specified
are used (6 volt 0.2 amp. head and 6 volt
0.04 amp. rear) I do not get a very good light
unless going fairly fast. At walking pace
there is just a glow when battery is not in
place. I am also not able to focus the head-
light so that I get a fairly wide beam. The
focus adjustment seems to produce either a
pencil beam or a ring of light with a black
centre.

Please tell me how to eliminate these
troubles.-A. J. Osman (Kent).
THE lighting unit is apparently one in

which a rectifier is incorporated through
which the generator passes current to charge
the battery when the lights are not in use.
The output of the generator will be quite
low at walking pace and may not then light
the lamps very brilliantly. It seems likely
that the poor illumination in general is due
to the battery being in a poor condition, or
discharged due to considerable night riding,
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or due to loss of magnetism of the generator.
We suggest that the battery be checked

up and recharged if necessary. If the lamps
fail to light well when the rectifier unit is
lifted out, and the generator supplies the
lamps direct at about so miles per hour the
most probable cause is loss of magnetism.
In this case we would advise that the
generator be remagnetised.

It would seem that the adjustment of the
lamp should be moved in the opposite
direction. Something may be obstructing
the movement in the right direction or the
011" .-73Er

QUERY SERVICE
o RULES
D A stamped, addressed envelope, a sixpenny, D

crossed postal order, and the query coupon from n
the current issue, which appears on the inside of H.

DD back cover, must be enclosed with every letter H
containing a query. Every query and drawing H
which is sent must bear the name and address of H
the reader. Send your queries to the Editor,
PRACTICAL MECHANICS, Geo. Newnes, Ltd.,
Tower House, Southampton Street, Strand,
London, W.C.2.

DOODEIDEDOODOODEDDEDITIOCIOEDOD
bulb holder may have been moved from its
correct position.

Hand -operated Pump
T WISH to install a hand -operated pump to

lift water from a rain -water butt to a
cistern in the loft, about rzft. high. Can
you give me details of the type of pump,
where it can be bought, and method of
installation ?-W. J. Osborne (Warw.).

WE suggest that a semi -rotary type of
pump would be suitable, probably

THE P.M. BLUE -PRINT SERVICE

1: 1

I2FT. ALL -WOOD CANOE. New Series No. I,
45.*

10 -WATT MOTOR. New Series. No. 2, 4s..
COMPRESSED -AIR MODEL AERO ENGINE.

New Series. No. 3, Ss. 6d.*
AIR RESERVOIR FOR COMPRESSED AIR
AERO ENGINE. New Series. No. 3a, Is. 6d.
" SPORTS " PEDAL CAR. New Series, No. 4,

Ss. 6d..
F. J. CAMM'S FLASH STEAM PLANT. New

Series. No. 5, Ss. 6d.'
SYNCHRONOUS ELECTRIC CLOCK. New

Series. No. 6, Ss. 6d.*
ELECTRIC DOOR -CHIME. No. 7, 45.0

ASTRONOMICAL TELESCOPE. New Series.
Refractor Object glass 3in. diam.

Magnification x 80.
No. 8 (2 sheets), 7s. 6d.*

CANVAS CANOE. New Series. No. 9, 45.0
DIASCOPE. New Series. No. 10, 4s..
EPISCOPE. New Series. No. II, 4s.*

PANTOGRAPH. New Series. No. 12, 2.s..

COMPRESSED -AIR PAINT SPRAYING
PLANT. New Series. No. 13, 8s.*

MASTER BATTERY CLOCK.*
Blue -prints (2 sheets). 4s.

Art board dial for above clock. Is. 6d.

OUTBOARD SPEEDBOAT.
I Is. per set of three sheets.

LIGHTWEIGHT MODEL MONOPLANE.
Full-size blue -print, 4s.

P.M. TRAILER CARAVAN.
Complete set, I Is..

P.M. BATTERY SLAVE CLOCK, 2s. 6d.

P.M. CABIN HIGHWING MONOPLANE.
Is. 6d..

P.M. TAPE RECORDER'
(2 sheets), 5s. 6d.

The above blue -prints are obtainable, post free,
from Messrs. George Newnes, Ltd., Tower House,

Southampton Street, Strand, W.C.2.
An " denotes constructional details are available free

with the blue -prints.

t'V 1- 1, 1 1.41- 1 111-1i3ilssZ

obtainable from
Machinery Co.,
Stortford, Herts.
Southwark Street,
Engineering Co.,
London, S.W.s.

.iximislmmageoila

the following : Millar's
Ltd., Thorley, Bishop's

Henry Sykes, Ltd.,
London, S.E.s. Wickham
Ltd., 34, Victoria Street,

Cigarette Lighter Element
T HAVE an American cigarette lighter,

designed to work on the mains, but
unfortunately the element has burnt out.

The element fits into a U-shaped channel
in a piece of porcelain. The overall length
of this channel is about Sin. and the dia..
metre of the element, which was the
ordinary coiled type, was about 3/16in.

Can you suggest a suitable wire that I
could wind into an element for 230 volts ?
Unfortunately, the overall dimensions of the
ornament into which the element unit is
fixed preclude the use of dropping resist-
ances or a transformer.-E. C. Hobday
(Folkestone).
IF the length and diameter of the original

element can be determined, we would
advise you to use an element of nickel -
chrome resistance wire, having twice the
length of the original element and half the
cross sectional area of the original wire ;
i.e., 0.7 of the original diameter. Alternatively,
you could use about 8ft. of 41 s.w.g nickel -
chrome resistance wire.

The Ammonia Process
IUNDERSTAND there is a method of

reproducing drawings known as the
ammonia process. If it is possible to use
this without expensive equipment, can you
let me have full directions ?-E. Billings
(Luton).

THE ammonia process is quite simple, the
procedure being to expose the negative

drawing in close contact with the sensitised
paper to strong lighting. This usually takes
the form of mercury vapour lamp, but if
speed is not essential blue fluorescent tubes
can be used.

After exposure the sensitised paper is then
placed in rolled form on a rack in a box in
the bottom of which is a dish containing
concentrated ammonia. This developing
process should only take about five minutes.

There is a full section on all methods
of reproducing drawings in Newnes
" Engineers' Reference Book."

Coloured Flame
TS it possible to obtain a small, highly-
-1 coloured flame (any colour) which will
burn for i hour or so ? Could I dissolve
something in methylated spirit or paraffin ?
-P. G. Kernick (Cardiff).

ASSUMING that you can rig up a methy-
lated spirit burner that will maintain

a flame .for half an hour, and to do this you
will have to experiment on the rate of burn-
ing and use the appropriate size of con-
tainer accordingly, then arrange a bridge of
asbestos fibre over your flame and devise a
method of feeding an aqueous solution of
strontium nitrate (for red) on to the asbestos
" bridge." Probably a single drop per
minute would be sufficient to maintain the
colour of the flame. The flame must
impinge on the asbestos fibre.

Alternatively you could try feeding the
asbestos strip by capillary attraction from a
wick dipping into a bottle holding the
strontium nitrate solution, the asbestos fibres
maintaining contact with the wick.
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Glass Christmas Tree Decorations
SIR,-I am anxious to make a

number of glass globes 3in. in
diameter for Christmas tree decora-
tions. I presume that these will have
to be blown from glass tubes after
inserting the tube through a hole in
a two-part mould . . . and also pre-
sume that the mould would have to
be heated. I had in mind using a
mould made from Pyruma fireclay,
heated by a gas jet from below.
Would this suffice ?

Where could I obtain suitable glass
tubes and what is the formula and
process of applying the silvering and
coloured metallic colourings used on
these ?-R. F. Smart (Dartford).
FOR your work in blowing glass

tubes, a mould of polished
metal would be preferable to a non-
metallic one, since it could be more
uniformly heated. Any metal could
be used, and the heat of a single
bunsen burner would suffice, for if
the mould were made too hot, the
glass bulb or globe would stick to it.

The best glass for your purpose is
soda glass, which is a soft type, melt-
ing at a relatively low temperature.
This is the glass supplied in the form
of tubing of various diameters for
laboratory use. It is not expensive,
and can be obtained from any of the
London dealers in laboratory sup-
plies, such as Messrs. Griffin &
Tatlock, Ltd., Kemble Street, Kings -
way, London, W.C.2.

The coloured glass spheres are
produced by blowing coloured glass.
We do not think that you can obtain
this material from any laboratory
dealer. You will have to apply to an
actual glass manufacturer, such as
Messrs. Pilkington Brothers, Ltd., St.
Helens, Lancs, or Wood Brothers
Glass Co., Ltd., Borough Flint Glass
Works, Barnsley, Yorks.

The " coloured metallic " effect
which you mention is obtained by
silvering the coloured -glass globes. A
suitable formula for this purpose is:

Solution A.-Rochelle salt, 25
grams. Water 25o ccs.

Solution B.-Silver nitrate 2.5
grams. Water 25o ccs.

Solution C.-Ammonia (.88o S.G.)
t 5o ccs. Water 25o ccs.

(All solutions should be made up
.1 with distilled water for preference.)

To 5o ccs. of solution B add solu-
tion C drop by drop until the precipi-
tate which is first formed just re -
dissolves. Then add one more drop
of Solution B until a faint permanent
turbidity is formed. Then add to ccs.
of solution A. Mix thoroughly and
use immediately. The separate solu-
tions will keep well in bottles, but the
mixed solutions will not keep.

Pour the mixed solution into the
t glass bulb so that the latter is corn-
? pletely filled. Immerse the bulb in

a bath of water at 70 deg. F. (about
21 deg. C.). Silvering of the glass
will begin immediately and will be
completed within 20 minutes. The
silvering solution should then be
discarded, the interior of the bulb
rinsed out and the bulb then put away
in a warm place to dry.

Note carefully that the brown
precipitate formed on the addition of
ammonia to the solution is explosive
if it is allowed to dry, but is perfectly
-safe if wet or moist.
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Pin Drills and
SIR,-I find on reading model engineer-

ing literature that D -bits and pin -drills
are frequently mentioned. Please let me
know how and from what material these
are made, also their particular uses and
advantages, if any, over twist drills.-
G. D. G. Newell (N.I.).

THESE tools are seldom larger than tin.
diameter.

The word pin drill is perhaps a little
misleading as the tool does not bore as does
the orthodox twist drill ; its primary object
is to counterbore a hole already drilled to
provide a flat facing on which a component
rests. Holes for cheese -head screws are
typical examples.

Fig. i shows how these are made and
also a commercial countersink. Silver steel
hardened to a bright cherry red and then
plunged into water is the correct type of
heat treatment. Afterwards temper to a
light straw colour.

" D " bits are used for the accurate finish-
ing of holes where the usual reamer would
not prove satisfactory. For instance, long
bores tend to wander from the true path-
" D " bits, if carefully applied, will correct
such a hole and at the same time produce
the correct size. They do not drill
material and only about .05 to .02 inches is

Cutting surface.
Leave ;001611E0
002' for final
stoning

Backed off

Angled.
Sharpen on this
face only

December, 1957

D -bits
Drill chuck jaws contact
this face and so prevent
too/ from moving backwards

Shank reduced
to suit chuck

The commercial countersink with backed off
teeth

A sharp point is not
generally necessary

Angle to suit screw or workplace

Cut to ifIII
Centre line

Fig. 1.-A, the commercial type of countersink
and B the simple home workshop articles.

Length to suit hole
being machined

Measure accurately
with micrometer

Diameter is made to
an accurate figure

1_,

Back off very slightly for first 44 inch

removed by them. In fact, for very small
holes of t/t6in. dia. .005in. is usually suffi-
cient. To prevent rubbing make the first
lin. on the front end parallel and taper
the remainder backwards approximately
.002in. on diameter. Never attempt to cut at

Top portion
is milled or
filed away

Fig. 2.-A "D" bit
used for finishing long

holes.

a fast rate with them.
Start then by boring the hole for a

depth of about fin. with a tool clamped
in the box, this will ensure the D " bit has
an excellent chance of correcting a hole
which " has run " while drilling.

Dyeing Flowers
CAN you please tell me how to dye small

white everlasting flowers, i.e., those
found in the posy baskets in shops ?-D.
Stanley (Worcs).
IT is not an easy proposition to dye flowers
I- satisfactorily. We suggest that you first
dip your everlasting flowers into a starch
size solution, allow to set and then
immerse the flowers in an appropriate aniline
dye.

Typical dye solutions are:
Yellow-Auramine 0 r oz., denatured

alcohol 4oz., water 4oz.
Peacock blue-Patent blue toz., water

2oz., denatured alcohol 2oz.
Pink-Eosine 'oz., water 2oz., denatured

alcohol 2oz.

Coal Bricks
T HAVE accumulated a quantity of slack

coal and would like to make it into
coal bricks. Could you please supply me
with details of a suitable mixture ?-
S. Schofield (Yorks).
INCORPORATE as thoroughly as possible

a mixture of 5 to 7 parts coal dust and
part cement. Moisten mixture and trans-

fer to convenient size of flower pot. The
cone shape of pot and the drain hole facili-
tate eventual emptying of the briquette from
this mould.

Information
Sought

Readers are invited to supply the required
information to answer the follcwing queries.

Book Required
T AM in the process of building a small

blast furnace for casting and general
foundry work. Please will you tell me what
is the best book for the amateur on the
subject of preparing the moulds, casting and
blacksmith's work, and where I can get it?
-G. M. HEATHETE (CO. Down).

Tanning a Sail
T AM working on the restoration of a

sailing dinghy, the sail of which is
quite serviceable but stained and repaired
and thus of rather poor appearance. I would
be glad if you can tell me how it may be
" tanned."-K. SPINK (Leics).

Time Switch
PLEASE tell me how to make a time switch,

using an alarm clock, to operate a light
in my fowl house.-A. BARNARD (Norfolk).
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FASCINATIN6 HOBBY made
Simple :Successful

dy means of
this BOOK

Wes
SAMUEL JONES FiCCILTD.

o6a,;,,aiiefram.atzeorAreiteisor#cepedagn

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 b1 C. Arthur Pearson Ltd., Tower House,

Southampton Street, Strand, London, or obtainable t corn :

SAMUEL JONES & CO., LTD.

-

BUTTERFLYBUTTERFLY BRAND

FREE
CORRESPONDENCE

COURSES
IN STEAM

TWO COURSES : (1) A simplified Course for
the practical man in need of basic informa-
tion about steam and steam applications ;
(2) An Advanced Course for those with a
background of technical training. There is
no charge or obligation. Details on request
to:

SPIRAX-SARCO LTD.
(TECHNICAL DEPT.) Cheltenham, Glos.

01
QUARTERMASTER

HOME POWER EQUIPMENT

10/ -
DOWN

and 8 monthly
payments of
26:-. Cash
Price 0.9.0.

New Home Power
Equipment with
POWER -- SPEED

-- SAFETY. Drilling capacity :
Mild Steel I din.: Hard Wood
5 8in. Supplied with built-in
radio and TV suppressors. 3 -

jaw key chuck, chuck key, 5 ft.
3 -core T.R.S. cable. State voltage. Can be
used with most CUB sets. Send for literature.

PARK LINES LTD. (Dept. Q2$)
717 Ses en Sister, Rd.. N.15. '7-1 9211-3

PORTASS LATHES
DIRECT PERSONAL SERVICE
LARGE DISCOUNT FOR CASH

NO INTEREST CHARGED
for easy terms.

CAN ANYONE DO BETTER1

I/.for Lists, please. Dept. P.M.
SUTTERMERE WKS., Sheffield, 8

" MAKE YOUR
THE INSTRU

This Electric
Illuminated
Super Mag-
nifier is
essential for
the modern
man at
work and
in the
home.
Precision -made for
accurate undistorted 6 to 8 -

XMAS GIFT AN ULTRA LENS"
MENT THAT LASTS A LIFETIME

USED FOR : Engineering Work, Crack
Detection, Mechanical Jobs, Painting,

Printing, Agricultural Use, Garden-
ing (Pest Detection).

sa Also for Manuscript
and Microfilm

Reading,

etc.
fold magnification. Fixed Focus.
Reveals unsuspected flaws.
The Instrument is packed with spare bulb and
standard sized batteries in a strong cardboard box or
in a Velvet Lined Presentation Case.

We shall gladly submit Literature free
of charge. Write sub PM to :

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

A AN AID
TO:

Stamp, Coin, and
other Collectors.

Phone T RA 2055

REAL DENIM 000K410001111
BOILER SUITS Assault 610 ME

ONLY, PPE ROT PROOF

9/II 217 *
4PORINKPROOF

BOIL PROOF

Please read carefully. NOT
a Twill or a Drill but genuine
brand new British Army
DENIM MATERIAL. A gar-ment no civilian manufac-
turer could possibly turn out
for less than 47;6-if he could
get the material! Imagine
a Boiler Suit that yoU can
boil week in and week out

And i S.d keeps its shape and comes out
'lush and new every time. 50.000 only on
offer. 28 to 42 chest au. Size 44, 12 -, size
46, 13 11. all post. etc., 2'7. 3 Pairs post
free. Usual pockets. Do send quickly.
LISTS, CLOTHING. ETC.. TERMS.

Terrific Breaking Point
Genuine Combat
field service tele-
phone communica-
tion wire on a drum.
Rustless as it is
PVC covered.
Numerous uses in-
clude tying up in
gardens, fencing gardens and fields, baling
goods and heavy parcels, tough suspen-
sion lines for all purposes. Use instead
of roping-neater, stronger and almost
everlasting. Fixes almost anything. An
essential article to have about the place.
1.000 yard drum. terrific breaking point.
only 9 6ti.. 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!
Send quickly. LISTS CLOTHING,
WATCHES. TARPAULINS. TERMS.

PVC \ caR
t111758

H EADQUARTER and GENERAL SUPPLIES LTD.
(DEPT. PMC 26), 196-200, COLDHARBOUR LANE, LOUGHBOROUGH
JUNCTION, LONDON, S.E.S. Open all Saturday. I p.m. Wednesday.

SERIES III
N UCLEAVE PRESS

CROPS

RIVETS

PUNCHES
Ask your Tool Dealer, or send for
details CO :-

Sole Manufacturers,

FITZN ER LTD.
197-199, KINGS ROAD,

KINGSTON -ON -THAMES

T H E

" D ER M IC -
OILER

5/9
Post Free

Use a " DERMIC " Oiler for clean and
accurate lubrication of models, clocks,
watches, sewing machines, typewriters,
movie cameras and projectors and any
delicate instruments or mechanism.
Get one from your local Model or Tool
Dealer or send direct to the actual
manufacturers.
S. & B. PRODUCTIONS,
Orton Buildings, Portland Road,
South Norwood, London, S.E.25.

Phone: LIV 4943

FOR ALL YOUR STICKY TRICKY
The greatest advance in modern times. An
entirely new CRYSTAL CLEAR adhesive that -0
STICKS ALMOST ANYTHING TO ANYTHING,
and never becomes brittle.

CO-
4.91

Tubes1 6-2/9. Larger tins available.
T URNERIDGE LTD.. LONDON, S.W.17 (Ed. 1920
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BATTERY CHARGERS
Output up to 22 v.
10 amps controlled
by two 4 -position
rotary switches for
fine and coarse
control. Input
200/250 v. A.C. 50
cy., fused for A.C.
& D.C., clear,
scaled ammeter.Brand new.
217.10.0, carriage
15/,

VACUUM PUMP. Brana
New. 7 cu. ft. per min. 10 lbs.
per sq. in. at 1.200 r.p.m.Rotary Vane type. 22/6
each, post 219.
VOLTMETERS for A.C.Mains 50 cy. reading 0 to
300 volts with clear 51n. dial only. 60/-:
also glin. Flush Round typo -251-, post 1/6.
AMMETERS. -210, Flush Moving Coil
D.C. 50-0-50, 12/6 ea. 21in. Flush Moving
Iron D.C. 0/25 7/8 each, post 1/6.
CIRCUIT TESTER In wood case 9in. x
61n. x 9in. 2iin. Flush round meter 50
mllllamps, basic movement 10 mA, with
leads, 10 ohm potr., provision for 1.5 y. batt.
Ideal for conversion. 17/6, post 2/6.AIR BLOWERS. -230 v. A.C., .57 H.P.
151n. fan. 6in. x 41M. outlet. Brand New.
£25. Carr. in England 20/-.
PORTABLE BLOWER. -200'260 v. A.C./
D.C. 300 watts with switch and leads.
Iiin. outlet, £5. Carriage 7/6.

SPEED. -1,700 + 1,700ohms just the job for radio controlled
models. 25r- each, post 1/3.

BULKHEAD FIT-
TING. gin. diam., flat
tripod type, suitable
for lamps up to 100
watt, complete with
pushbar switch lamp -
holder. Ideal for farm
buildings, garages.greenhouses, etc.
Brand new. 17/6. post
2/6.

CIIARTBOARDS.-With pantograph arm
perspex scale, protractor head as used in
the R.A.F. for navigation purposes. 171n.
square. Brand new, will make a useful
drawing board, 25/-, post 3/-.
VENT _APIA FANS, EXTRACTION OR
INTAKE. -Brand New. Silent running
200/250 volt A.C., 130/-. 12 volt D.C., 90-,
post 3/-.
ROTARY CONVERTOR. Input 24 v.
D.C. Output 230 v. A.C. 50 cycles 100 watt,
92/6: also available in metal case with
switch, 105'-. carriage 7/6.
TELEPHONES SOUND POWERED. No
batteries required. Just connect with twin
flex for clear speech. Transmitter Receiver
Units, 4/8 ea. Twin Flex, 41(1. yd. Post 1/-.
If 2 units are connected in series and one
used for speaking and one for listening
perfect 2 -way conversation can be made.
GEARED MO-
TOR for the
model maker,
small and very
powerful. 1224
volt D.C., 41
r.p.m., 35,, post
26. Will work
from 230 v. A.C.
mains with our transformer and rectifier.
17/- extra.
TELEPHONE SETS. MODERN DESK
TITE,--i8.17.8 per pair complete.
WALL TYPE also available. 2 complete
units £5. Batteries 5/6. Twin Wire 2(1. per yd.
MOTOR. -12 volt D.C. Din. x 2in. approx.
3,000 r.p.m. with speed regulator in end cap.
A precision job, 12/6. post 16.
VARIABLE RESISTANCE. -I60 ohms 2
amps. on 101in. Twin Ceramic formers with
control handle. Suitable for dimming, etc..
35/-, post 2 9. Also 500 ohms 1.5 amp Log.
50'-.

CROSS POINTER
METER with 2 separate
100 microamp move-
ments. Brand New, 22/6.
post 2/-.
VOLTMETERS, D.C.-
0-20, 0-40, or 0-300, 21n.
Flush, 10/6 each, post
1/6.

SWITCHES. -A row of 5 In a flush mount-
ing bakelite moulding 5 lin. x llin. x 2in.
Ideal for model railways. 5/6, post 1,6.
IlEADPHONES.-High resistance 4,000
ohms. Type MIR, 12/6 pr. Post 116.
HEADPHONES. -High resistance, very
sensitive Balanced Armature. Type DHR.
17'6 pr. Post 18.
ROOM THERMOSTAT. -Adjustable 45
to 75 deg. Fahr. 250 volts 10 amp. A.C. Ideal
for greenhouses, etc., 351, post 2/-.
TH E It MOSTAT.-For frost protection,
on at 34 deg. F.. off at 49 deg. F., amps.
at 250 volts. adjustable, 4/6, post 1/-.
INSPECTION LAMP. -Fits on forehead.
leaving hands free, battery case clips on
belt. 7%6. post 16. Takes E.R. Battery
No. 1215. 2/9, post 9d.
THRUST RACES. -13/161n. x 3/81n., 1/6.
15,, doz., post free.
L. WILKINSON (CROYDON) LTD.

19 Lansdowne Road, Croydon
'Phone . CRO 0839

IV.EWNES PRACTICAL MECHANICS

SET NUMBER
5351

CYCLE DYNAMO LIGHTING SETS
. . for complete reliability under all conditions. The
set illustrated is a most up-to-date ultra Lightweight
Model (the headlamp weighs only 53; oz.), it's the
perfect answer for the modern cyclist who wants light
without weight. Neat, compact and finished in chro-
mium plate throughout it costs only 35,- complete.

H. MILLER & CO., LTD  ASTON BROOK ST  BIRMINGHAM, 6

AM MASTER OF MYSELF"
HOW TO WIN,LIFE'S VICTORIES

SELF-RELIANCE ! Is there
any finer quality in the

world ? It is like a rock in a desert
of shifting sands, a lighthouse in a
stormy sea. To depend upon
yourself and your own trained skill
and ability instead of relying upon
the support of others ! Those who
rely upon the support of others
become weak and devoid of
initiative and resource. And when
that support is withdrawn they
fail and fall.

Yet how few they are, the self
reliant men and women ! The
majority of people have never
trained their minds. Consequently
their powers have become slack
and enfeebled, and so they remain
in a subordinate position all their
lives.

For such people the remedy is
Pelmanism, which trains the mind
scientifically, develops its powers,
and enables men and women to
become Efficient, Self -Reliant and
Self -Confident.

You cannot be harassed by
anxieties, fears and worries, or feel
helpless, mute and fearful in times
of sudden emergency when imbued
and buoyed up by the friendly
personal guidance of Pelmanism.
Take the Course to -day and possess
those self-reliant attributes per-
manently enjoyed by over a
million grateful Pelmanists.

A True Philosophy
Pelmanisrn is a true philosophy

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

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

Send for the Free Book
The Pelman Course is simple

an interesting, and takes up very
little time ; you can enrol on the
most convenient terms. The
Course is fully described in a
book entitled " The Science of
Success," which will be sent you,
gratis and post free, on application
to :-

PELMAN INSTITUTE,
130, Norfolk Mansions,

Wigmore Street, London, W.I.
Established over fib years WELbeck 1411

POST THIS FREE COUPON TO -DAY
Pelman Institute,

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

The Science of Success," please.

Name

Address

Pebnan (Overseas) Institutes,
Delhi, It felbourne, Durban, Paris, Amsterdam.

December, 1957

HIGHSTONE -UTILITIES
SOLDERING
IRONS. Our
new stream-
lined iron isfitted with

a Pencil Bit. 200/250 v. 50 watts, 11/6.
post 11-. Standard Iron with adjustable
bit, 2031'250 v. 60 watts, 13/8. post 11-. Heavy
Doti Iron, 150 watts, 18/6. post 1/8. All
parts replaceable and fully guaranteed.
Small Soldering Irons, for use on gas, 1/4,
post 8d. Resin -cored solder for easy solder-
ing, 6(1. packets or large reels 5/-. post 9d.

Ex-R.A.F. 2 -valve (2 volt 81.) MICRO-
PHONE AMPLIFIERS as used in plane
Intercom., in self-contained metal case ;
can be used to make up a deaf -aid outfit,
intercommunication system,or with crystal
set ; complete with valves and fitting
instructions. 21E-, post 3/-. Useful wooden
box with partitions to hold amplifier, 2i -
extra.
AMPLIFIERS, less valves, but containing
resistances, condensers, transformers.
switches, etc., 10/-. post 3/-.
SPARKING PLUG NEON TESTERS,
with vestpocket clip, 3/3, and with gauge,
3,6, post 4d. S.B.C. Neon Indicator Lamps.
for use on mains showing " live " side of
switches, etc., 2/6, post 4d. Neon Indicator,
complete with condenser (pencil type).
with vestpocket clip, indispensable for
electricians, etc., 7/6, post 541.

BELL TRANSFOR-mERs. These
guaranteed transfor-
mers work from any
A.C. Mains, giving 3.
5. or 8 volts output
at 1 amp.. operate
bulb, buzzer or bell.

Will supply light In bedroom or larder, etc.
PRICE 9/-, post 1/-. Similar Transformer
but with output of 4, 8 or 12 volts, 13/8.
post 1/6. BELLS for use with either the
above or batteries, 6/6. post 6(1. "Big Ben"
Chimes. Housed in Cream Plastic Case.
Easily connected to give Two -Note Chime
from FrontDoor. and Single Note from Rear,
Operated from 6-9 volt Batteries or Trans-
former (shown above), 23,9, post 1/8.

CRYSTAL SETS. Our latest Model is a
real radio receiver, which is fitted with a
permanent crystal detector. Why not have
a set in your own room ? 1218. post V-.
Spare Permanent Detectors, 2/- each.
When ordered separately.i2/6. With clips
and screws. 210, post 3d.' Special Crystat
Diodes. 2/8, post 3d. Headphones, brand
new. S. G. Brown, G.E.C., etc., 23/- and
super -sensitive, 30/- a pair, post 1/6.

HEADPHONES IN GOOD ORDER, 61-.
Better quality, 7/8 and 10/-. Balanced
armature type (very sensitive). 13,6. All
post 1/6. New Single Earpieces, 316.
Balanced armature type. 4/6 (two of these
will make an intercom. set or Baby Alarm).
Ex-R.A.F. earpiece, 2'6, all post 6.1. Head-
phones, with moving coil mike 15/-.
Similar phones with throat mikes. 1216.
post 1/8. Headphone Cores, 113 a pair,
post 3d. Replacement Bands, 1/3, post
6(1. Wire Bands, 6d. (All Headphones
listed are suitable for use with our
Crystal Sets.)
IIAND MICROPHONES with switch in
handle and lead, 5/8. Tannoy. 7/-. similar.
Instrument, moving coil, 816. All 'post 1(6.
Mask type with switch, 316, post 6d. Mike
Buttons (carbon). 3'.. Moving Coil, 3/6 ;
Transformers, All post 411. each.
Throat Mikes, 5'-, post 7.1.
MORSE KEYS. - Standard size keys
wired to work Buzzer or Lamp, 31-, post 8d.
Slightly smaller keys, 2/6, post 6(1. BUZ-
ZERS, 4'3, post 5d.

Terminals, brass 2BA, mounted on strip,
WI. pair. .0005 Airspaced Variable Con-
densers, 216, post 6(1..00003 twin gang with
trimmers. 2 6, post ed. 24 volt, 15 mm..
M.E.S. Bulbs for model railways, etc.,
1'- each, 10'- doz., post 4d. Wander Plugs.
Brass, 1'6 doz.. post 4d. Fuses. -1 amp:
111n. packet of 10, 2'6. post 4d. Also 150 mA,
and 250 mA., same price. Ex-G.P.O. Tele-
phone Twin Bells, with box, 5/, post 1/6.
Single Telephone Bell. 3/6. post 9d.
Magnets, extra strong. 2in., 1'3. post 4(1.

TELEPHONE HAND GENERATOR.
G.P.O. type. giving 70 volts for ringing
bells. etc.. 8,6. post 2/-. Telephone hand
comb sets. 12/6. post 1/6.
Bargain Parcels of really useful equip-
ment, containing Switches, Meters, Con-
densers. Resistances. Phones, etc., 101-,
or double assortment, 17/6 : treble, 25/-.
All carriage 3!-. This country only.
METERS. 20 amp. 2in. m'c. 8;6 : 20 v. 2 in.
m/c. 8/- ; 150 v. 2in. info. 10/-; 3.5 amp. 2in.
T.C.. ; 4 amp. 2iin. T.C., in case with
switch. 9'6 lee mA. 2in. mlc. 716 : all
post extra. Meter units containing 2-500
microamp. movements. 9'-. post I/6.
Money refunded if not completely satisfied.
STOP PRESS. We can supply the parts for
the one -valve set, as shown by the B.B.C.
in Studio E.

HIGHSTONE UTILITIES
58 New Wanstead, London, E.11

Letters only.
New Illustrated List sent on request with

M. stamp and S.A.E.
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WHAT I THINK By F. J. C.
Wanted-A Moped Association
N" that riders of mopeds and motor -

assisted bicycles can be considered on
a national scale, the time has arrived when
a national association should be formed to
watch their interests. One such attempt has
already been made, but I have in mind a,
much larger organisation. At first sight,
it must appear that the Auto -Cycle Union
would be the ideal body to represent this
comparatively new class of road user, but
I feel that such an .association should be
entirely independent of any existing com-
mittee or organisation so that it may, so to
speak, start afresh and untrammelled by past
history or misunderstandings. Some may
think, as the movement is an offshoot of
pedal cycling, that either the NCU or the
CTC should take over this new interest,
especially in view of their declining member-
ship. Owners of mopeds, however, would be
most unwise to allow either of these bodies
to handle their affairs in view of their well-
known views on mopeds and motor -assisted
bicycles. They have vented their spleen on
these lively and useful vehicles, hurled vulgar
sneers at them (" pedal -assisted motors,"
" buzz bikes," etc.) and have endeavoured` to
discourage their use. The views of the CTC
are well known. They were expressed in a
double -page article by the secretary of the
CTC a few years ago, in which he implied
that they were, neither fish, flesh nor fowl. Any
attempt by either of the bodies to change
their Articles of Association to include the new
vehicles should be carefully watched. That
such an association is necessary, is proved by
recent court cases in which defendants have
been fined for inefficient brakes, although
such brakes are manufactured as standard.
Some of the new machines are having their
teething troubles, but undoubtedly manufac-
turers will continue to improve their products.
The association which I envisage should be
totally disassociated from any cycling
interest and its personnel should not be those
holding any position of importance in exist-
ing cycling organisations. I fear that they
would have too lively an eye on the interests
of cyclists, and where a particular matter was
considered to be inimical to the interests of
cyclists the interests of the riders of mopeds
would be subjugated.

The cycling world is full of boneless
wonders ! They express rabid views and a
few weeks later completely change them.
I fear, however, that, as with the leopard,
they cannot change their spots.

This new movement is here to stay and
it is wise that it should have a representative
organisation.

Brakes on Bicycles
MR. H. ADDIS, of Manchester, disagrees

with my views on cycle braking as
expressed in the October issue. He points
out what I have already stated, that there
is less load on the front wheel than on
the rear when the brakes are not in use.
It is also true that when the brakes are
applied the inertia of the rider causes some

,weight to be transferred to the front wheel,
thus increasing the adhesion or tractive

resistance of the front tyre, correspond-
ingly decreasing that of the rear tyre.
My reader, however, has totally ignored
the effect of this on caster action, which is
likely to give rise to tail wag and a skid. I
do not agree with him, however, when he
says that, when a cyclist descends a hill, the
forward movement of the centre of gravity
renders the application of the rear brakes
practically useless.

He agrees that if a test were carried out
with a motor cycle the result would favour
the rear brake, but he puts this down to
the method of operating the brakes, a short
hand lever being comparatively inefficient
against the braking power of a foot -operated
rear brake, That, however, is a mere criticism

Chipping Carnpden-Cotswold architecture at its finest.

of method and not of principle ; if a longer
hand lever were used the effect would be the
same.

Cycle Sales Improving
T AM glad to note that cycle sales for the
I. first seven months of 1957 had increased
by tzi per cent. over the figures for a similar
period of the previous year. The industry
has been embarking upon TV publicity and
possibly this had some effect upon sales,
but more probably the better weather in the
first seven months of this year had an
improving effect.

Petrol rationing in the early part of the
year may have caused many of the moped

fraternity to have returned to cycling in view
of the very small petrol allowance made to
them. However, it is good news to learn that
the tide has turned. If greater attention was
given by the Press to cycling as a pastime
and as a doctor to many of the ills to which
the human being is subject, and much less to
sport, this would undoubtedly help to sell
cycles. The sporting element is the noisy
minority of the movement, and only a com-
paratively small number is interested in
sporting results.

Cycle Racing-Regulations Deferred
ONCE again the Minister of Transport

has deferred making regulations
governing cycling sport. He has stated,

after his second thoughts on
the matter, that, he will not
introduce any legislation to
become effective before 5959,
but he has informed the
BLRC that when the regula-
tions do come into force, it
is his intention that the
authority will he delegated to
the Chief Officers of Police to
give permission for a par-
ticular event to take place.
Equally, this means that the
police will have power to ban
events. The League is
naturally not prepared to
accept the position where the
police in certain areas may
adopt an unfriendly attitude
and capriciously ban racing.
It has happened in the post
and will happen again. The
regulations must be made on
an agreed formula, and the
discretionary powers of the
police strictly limited. There
must also be right of appeal
against negative decisions.
However, the field is left
clear for 1958 promotions.

The BLRC is naturally
taking vigorous action in the
matter and is closely watching
events. It is now well over a
year since cycling legislation
was debated in Parliament,
but draft regulations are not
yet available for consideration
by the interested racing
bodies. The urgent need. for

such legislation was stressed in Parliament
at the time. No doubt other affairs such
as the Suez Crisis have caused the Govern-
ment to set aside less important matters,
but the time . has arrived when draft regu-
lations should be prepared, submitted to the
BLRC and other bodies, and the matter
made the subject of a public inquiry.

EVERY CYCLIST'S POCKET BOOK
By F. J. CAMM

3rd Edluon

7/6, or 7/10 by post from the offices of
this journal.



IT may be argued in these days of
well signposted roads that the ability
to read anything more than a simple

road map is unnecessary. Map reading,
however, in the author's opinion, adds a
great deal of interest to the ride ; in addition
it is very useful for choosing the best route
in advance.

Types of Map
Maps are made for a great many purposes

and are usually classified by their size or
scale. A motorist may plan his journey
with the aid of a map scaled to to miles to
the inch, but the usual scale used by drivers
is 4 miles to the inch. This scale is some-
times used by the cyclist, but the in. to the
mile is more usual. The tin, to the mile
is best of all for the cyclist who wants a

Fig. t. Measuring with a piece of thread.

full picture and wider appreciation of the
country through which he is passing.
Excellent tin. maps are produced by the
British Ordnance Survey Department.

Measuring Distance
Measuring distance between two points

" as the crow flies " presents no problem.
The straight edge of a piece of paper is
simply laid across the two points on the
map ; they are marked on the paper with
a pencil, the paper is transferred to the
scale at the foot of the map and the distance
read off into miles, etc.

However, the distances the cyclist
requires to measure are usually along a road
and roads in this country are seldom, if ever,
straight. There are several methods of
measuring along a twisting road, perhaps the
simplest of which entails the use of a length
of thread, as shown in Fig. t. The end
of the thread is placed on the starting point
and then laid along the road, following the

Fig. 3.-Another method of measuring distance.
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(rfccipc-Peacting lor the ydi0t
How to Appreciate Your Tour in Full

By C. JEROME

bends, etc., as closely as possible. The
thread is then measured along the scale
of the map in the usual way.

A second method is to use a map
measuring instrument, known as an opiso-
meter. This has a small milled wheel,
which is run along the line to be measured
and, as it rotates, runs along a threaded
spindle. One may be made easily as shown
in Fig. 2. Measurement is started with
the wheel at one end of its spindle, and
when the distance is completed will have
travelled some distance along it.. Direction
of rotation of the milled wheel is then
reversed along the scale at the foot of the
map until the wheel is back at its starting
point, when the distance in miles will be
shown on the scale.

Another method is to use a pair of
dividers, set to, say, din. The distance is
stepped out along the road and the number
of steps counted. Some allowance will prob-
ably have to be made for very small bends.

Finally, the method shown in Fig. 3,
using a pencil and a piece of paper, can be
used.

Conventional Signs
The mapmaker cannot, on a Tin. map,

show features such as churches, orchards,

Fig. 2.-A
home-made
opisometer.

Wooden handle

gravel pits, canals, woods, etc.,pictorially,
so a number of symbols are usd, known as
conventional signs. Most of
them are perfectly obvious,
but it is worth the cyclist's
while to study the conven-
tional signs panel at the
bottom of the map. Prac-
tice at reading these signs,
incidentally, can while away
the tedium of a rail journey
as a great number of topo-
graphical features can be
recognised from the train.

Contours
Map reading by contours

alone is a fairly complicated
business and several books
have been published on the
subject. For the cyclist,
reading the contours of a
map in relation to the roads
over which it is proposed to
travel can be very profitable,
especially in mountainous

districts. To the rider using only the simple
road map, a high mountain pass can come
as a shock, but anyone preparing himself by
consulting a large-scale map would allow
adequate time for surmounting the obstacle.

In addition to the obvious utilitarian
advantages of being able to read contours,
a tour can be considerably enriched by the
rider being able to identify the names of
the surrounding peaks and mountain ranges.
Fig. 4 shows some simple mountain shapes
projected as contour lines and named.

It will be seen that lines close together
indicate a steep slope, whilst wider -spaced
ones show a gradual slope. A convex slope
is shown by a series of close lines at thvi
bottom and wider spaced ones at the top.
A concave slope is just the opposite, having
the close -spaced lines at the top. Two
peaks with a dip between form a feature
known as a saddle and would appear on
the map as shown. Other geographical
features are also shown in this diagram.

Heights are shown on a map by means of
lines which are drawn through points of the
same height. If two lines are shown, one
marked 200 and one marked 250, it will be
obvious that the ground slopes up between
these two lines. On the fin. scale map con-
tours are shown by different colours.

The skilled mapreader can tell at a glance
the shape of the hills in the whole area, and
this is a skill which can only be developed
by long practice.
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NEW CABLES & FITTINGS
TOUGH RUBBER CABLES

per yd. 23 yds. 50 yds. 100 yds.
1'044 Twin 810. 15'- 27/3 5316
10443 -core llid. 21/- 3816 75/6
3028 Twin 11d. 19'6 35!- 6816
31029 T. & E. 1/(lid. 23:6 421- 82,6
7,029 Twin 1/5 31/9 016 111/6
7,029 T. & E. 119 38/6 70/8 139'-
7 044 Twin 218 601- 108/. 210 -
Twin Lead, 50 yds., 3/029, 69:3: 7029, 11019.
VIR 50 yds., 3/029 15/9: 7/029, 25(3. Earth
Wire, 100ft., 71029. 12/8: 71020. 7,9. Twin
PVC Transp. Flex, 50 yds. 10' -.Twin
Twisted, 25 yds.. 12!6: 50 yds.. 22/6. TRS
VIR, Lead Cables of all sizes. Holders. C.C.
8'-. Batten, doz.. 12/-. Roses, Brown, 8/ -
White, doz., 10,'-. 'Inc. Boxes, Sml., 111 -
Ego., doz., 131-. Switches, 1 -way, 181-
2 -way, doz., 24,-. White Switches, 1 -way
24'- ; 2 -way. doz., 30"-. Flush Switches
1 -way, 181- 2 -way. doz., 24/-. Celling
Cord, do., 1 -way, 5/- ; 2 -way, 6/-. 2 amp.
2 -pin Sw. plugs and tops, ea., 31-. 5 amp,
3-pIn Sw. plugs and Tops, ea., 5/6. 15 amp,
3 -pin Sw. plugs and Tops, ea.. 9/-. 15 amp.
3 -pin, ditto, A.C. only, ea.. 6'-. Wood Blocks,
3 x 5. 5/- 35 x 1. 7/6 3 3 x 5, 616 55 x
35 x S, doz., 81- White, 3 xli, : 35 x 1, 71- ;
4 x 1, 91-. Cable Clips. Bml., 2,9 ; Med., grs.,
31. 15 amp. D.P. Insulated Sw. fuse, 9,8.
21 amp. Ironclad 2 -way 15A. Spits., 131.
30 amp. Ironclad D.P. Switchfuse, 19/6.
Metal 5 -way Consumer Unit, 4218. Sw. gear,
Fusebds., Spltrs., all types. Lamp Bulbs,
15, 25, 40. 60 watt. 121-; 75 watt, 151- 100
watt, 17/-' 150 watt, 24!- : 200 watt, 'doz.,
so:-. Carbon Bulbs, 230 v. 18 Cl'... doz.. 20/-.
Immersion Heaters, 3 Kw.. 65,'-. Single
Car Cable, 10 yds. 31- 100 yds.. 25/-.
Conduit and Fittings, lin. and lin. Industrial
Reflectors. Tubular Heaters, Fluorescent
Fittings, Time Switches, and all electrical
equipment. Full lists on request. Single
items supplied. Satisfaction guaranteed.
Terms : Cash with order : carriage paid if
over £4; orders of £20 or over less 5 per
cent. discount. Open daily, inc. Sat.
9 to 6 ; Thurs. 9 to 1. Callers welcome.

LONDON
WHOLESALE WAREHOUSE

165 (P.M.), QUEENS ROAD,
PECKHAM, S.E.15

el.: NEW Cioss 7113 or 0890.

WATSON'S SPECIAL OFFERS

15'6
Pr' 3 -

TANK
COMMANDERS'

PERISCOPES
II in . long with large
wide angle object
lens. A very tine
quality instrument
with binocular
vision. Ideal for
race meetings, Mc.
TANK GAUGE
UNITS designed for

fixing direct to tank. 45in. diam. 7in.
Float arm reading E L 1. , F. Easily
adaptable to any tank. 2216.eachs Post 2/6.
TANK FILTERS. !lin. long, 21in. diam.
For fitting direct to lank its place of existing
tiller cap. 12/6 each. Post 2,'6.
SILENCERS. I8in. long, 3Ain. diam
I lin. inlet. Black finish. 17/6 each. Post 3/-

A.C." OIL BATH MR CLEANERS.
These are beautifully made units 9in. diam.
with 2lin. or 21in. fitting. Also 8in. diam.
with i /in. fitting. These are easily adapt-
able for any smaller fitting if required.
New and boxed. PRICE 14'6. Post 3/ -
COIL SPRING BELTS. 118in. x 12in.
long extends to 15in. Any number can be
joined together. 20 for 4/6. Post 9d.
EX R.A.F. TOOL BOXES. Size 14in. x
9in. x 8in. Dovetailed and metal bound.
916 each. Carr. 2 6. LARGER SIZE 24in.
x I2in. x 10in. PRICE 13/6. Carr. 316.
SANTON ROTARY SWITCHES. suitable
Inc 30A 230 v. Panel fixing. 4/6 each.
Post 1/6. LARGER SIZE 9/-. Post 1/6.
TRIPODS. Extremely fine units approx.
38in. long with adjustable brass cap, com-
plete with leather protective cap and
carrying sling. PRICE 12 6. Post 2,6.
SMALL D.C. MOTORS. 12v. 5,000
c.p.m. Size approx. 31in. x 1;in. diam.,
ideal for the Model Maker. 9!-. Complete
o ith 6 : 1 reduction gear. 11/6. Post 2 -.
Hundreds of other bargains available.
SEND 6d. Stamp for MONSTER LIST.

EASTERN MOTORS
ALDEBURGH, SUFFOLK. Phone 51

THE CYCLIST

Ex -Government

THREE -DRAW
TELESCOPES

Magnification 20x. Object
glass ci,a. I;91, Weight approx. 2-lbs.

Complete with leather case and slings. Worth 412.
Every purchase covered by our Guar- Special Ai 6  IS  0 1;1°10.antee of satisfaction or full refund. offer, 16'

CHARLES FRANK
6 7 - 7 3 SALTMAR K ET GLASGOW C.I
'Phone : Bell 2106'7 Established 1907

CRYSTAL CLEAR FLEXIBLE P.V.C.
TUBING

Now
available
in 100ft.

coils.

This non -perishing
thermoplastic tubing,
which possesses glass -like
clarity, has a multitude
of industrial uses.

IDEAL FOR FLUIDS SUCH AS CUTTING OILS, FUELS,
DILUTE ACID AND ALKALI SOLUTIONS, ETC.

Bo re
3 I6in.

4in.

3,8in.
I '2in.
5 8in.

Wall
1 I6in.
1 16in.
3 32in.
I 8in.
I 8in.

Per 100ft. coil
E1.11.0 P. & P.2'-
41.19.0 P. & P.2 3
E4.16.0 P. & P. 3 3
£7,14.0 P. & P. 3 6
E9.17.0 P. & P.4

Trade enquiries invited for large quantities at special prices.

TENSILE PRODUCTS LTD.
Willoughby Road, HARPENDEN, Herts. Tel.: Harpenden 311

WORLD WIDE RADIO
RECEPTION

FOR THE AMATEUR RADIO ENTHUSIAST
TUNE IN WITH THE

MALVYN SINGLE VALVE SHORT WAVE
COMMUNICATION RECEIVER

All -Dry Battery operated : Extremely low running costs : Band
Spread Tuning : Attractive Front Panel : Full operating instructions
included.
PRICE OF COMPLETE RECEIVER, 74/6 (Batteries and Phones
Extra). Post Free U.K. Money Back Guarantee. Send S.A.E. to
actual Manufacturers for Free Descriptive Literature.

MALVYN ENGINEERING WORKS
Radio and Electronic Engineers

Tel.: Hertford 2264 7 Currie Street, HERTFORD

METALS
AND ACCESSORIES

ALUMINIUM, BRASS, COPPER, STEEL, ETC.
Angle, Sheet. Tube, Foil, Strip, Channel, Rod, Bar, Wire. Moulding, Etc.
Tin Plates, Silver -Steel, Expanded Metal, Blanks, Rivets, Springs, Etc. Tools,
Drills, Taps, Dies',* Screws, Etc.
Formica. Perspex, Pegboard. Paxolin, Ebonite, Curtain Rail and Rod, Adhesives,
Etc., and many other items for use in Home, Workshop, Etc.
LARGE or SMALL Quantities COMPARE our PRICES
MAIL ORDER SERVICE (2d. stamp for list) IMMEDIATE DESPATCH

CLAY BROS. & CO. (P.M. 8)
6a SPRINGBRIDGE ROAD, EALING, W.5

Phone : EALing 2215
2 MINS. EALING BROADWAY STATION. OPPOSITE BENTALLS
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5,000 High Speed Slitting Saws
anti Slotting Cutters, 2 114" diem.,
5/8' bore, 0.045' 0.051", 0.057'. 0.034'
thick, 3,9 each.. 2 314' dia.. r bore,
0.027', 0.036s, 0,048' 0.051'. 0.066', 0.064",
0.072', 0.090' thick, each, 3' dia.. r
bore, 3/64'. 5/64", 5/32" thick. IN- each.
35' dia., 1' bore, 1132', 3/64', 9/64". 5/32',
11/64' thick. 716 each. 4' dia., r hole,
3164". 5/64"' 7164'. //32' thick. 8/6 each,
5' dia., 1" bore, 5/64' thick. 12/8 each.

3,000 High Speed Toolbits, ground
finish, slightly below 3/8' square, 3°
long, actual present day value 47/ -
per doz. A most useful bargain. 251 -
Per doz. 13/6 half doz., 2/6 each.

500 Whitworth Screwing Tackle
Sets with bright polished steel die -
stock, dies 21' dia., cutting 9/16% 5/8',
3/4'. 7/8% 1' Whit., 50/- per set. Also
B.S.F. ditto, 50/- per set. Only a third
of real value.

1,000 High Speed Side and Face
Cutters, 2 1/2" dia., 1' hole. lsr, 318",
112° thick. 15/- each. 3' dia., r hole, 1/2°.
518' thick, 20/- each. 3 1/2' dia., 1'
hole, 3/8", 3/4' thick, 25!- each, 4' dia.,
7/8', 1° thick, 1" hole, £2 each. 6' dia.,
1' hole, 112', 3/4' thick. 50/- each.

1,000 H.S. Long Straight Shank
Twist Drills approx. 1/16' and 3/32`'
dia.. both 4 2/4' long, 216 pair. Approx.
3/16" and 31' dia., 6' and 7' long. 5i -
the two, 9/64' dia., 11' long, 3/8 each.
Approx. 13/64' dia., 10' long, 418 each.
Approx. 15/64' dia., 9 1/2' long, 4/6 each.
3/8" dia., 11' long, 10/- each.

200 U.S. Spot Facing Cutlets 1 VC
dia.. 114" dia. detachable pilot. No.
M.T. shank. An essential tool for facing

Gift 12/6 each.
bolt holes on castings. Worth 45:-.

1,000 H.S. Inserted Blades Ex-
pending Reamers, 21,132', 23/32', 16f-
1111.6"-3/4', 17/6 : 27/32'. 15/16'. 18/6
7/8"-3132'. 1816 15/16'4 1/16'. 201-
31/32"4 1i8"

.

22/6 111/16'4 3116'. 27/6
5003/16°S11111113rek 31),

5116' 318', 7/16' and 1/2" Whit, B.S.F.,
Sizes 114',

American Car thread or 26 brass thread.

.D/6ie each.Rtit.

These sets are in a neat case. Present
day value over 30/- per set, to clear 151 -

per sets 55!
thread.

and 3/4
2816.

four sets 551-. Also 5/8' and 3/4' in Whit.
and B.S.F. only, 5/8", 51- each ; 314'
81- each. 10/- per pair.
Mills. No. 1 shank 1/4' 5/-. 3/8" 6/-.

1,000 H.S. Morse Taper Shank End
1/2' 6/6, also No. 2 shank. 0/16' 10/-.
518" 11/-. 3/4' 12/- 7/8°
straight shank .S 5/16' 3/6. 3/8' 4/...

, 121-. 15/-. Also
112" 5/-, 3/4' 7/6. 7/8' 10_,1- 1' 12/6 each.

worth £8.

Special Clearance, H.S. taper _pin
reamers, sizes 4, 5, 6, 7, I), 17/6 the lot,

All items brand new. £1 orders post
paid, except overseas.

2,000 Small H.S. Twist Drills,
approx. 1132'. 3/32', 4/- doz. approx. ;
1/16"4,4',
15/32'. six for 101,

7/6 per doz. approx. : 9/32'-

3,000 Circular Split Dies 1° dia.
cutting 1/4' 5/16',33" 7/16% 1/8' Whit.,
B.S.F., also brass thread, 26 thread
all sizes and American N.S. 12/- per
set of 5 sizes, 2 sets 22/6, 4 sets 42/6.
Taps to suit 12/6 per set, either taper
or second or plug. r dia. stocks 61 -
each.

1,000 Hand Reamers, 53.6'. 3/6 each,
5/8" 4,9 each.

1,000 High Speed Parting Off Tool
Blades, Eclipse brand ; 11/16' x 3/32'
x 5' long. 5/s each ; 13116' x 1/16' N. 6'
long, 5/- each ; 15/16' x '3/32' x 6" long,
61- each.

7,000 Pratt & Whitney, circular
split dies, superior quality precision
ground cutting edges, 13116' eta. suit-
able for machine or hand use. Sizes:
2, 4, 5, 6 B.A., 8 6 per set, 1316' die
stock, 8/6 each.

5,000 Ball Races, 118' bore, 318' °AL,
lar thick, 4/- pair ; 1/4' bore, 3/4' o.d.,
7132" thick, 41- pair 6 mm. bore.
19 mm. o.d., 6 mm. thick, 4/- hair ;
9mm. bore, 26 mm. o.d. 8 mm. thick, 41 -
pair ; 33" bore, 718' o.d., 7/32" thick,
51- pair. 3/16' bore, 1/2" 0.0., 5/32' thick,
41- pair.

2,000 Files 4'-G' good assortment.
10;6 doz., also toolmakers' needle files
ass., 12;6 doz.

Metal Marking Punches sizes 3132',
118" and 1/4", figures, 8/6 per set,
letters, 25/- per set, any size.

2,000 Straight Shank End Mills.
size 118'. 5/32', 3/16' 7/32'. 1/4', 5,16';
list price 30/- set, 1.5!- set, also air.
7/16', 1'2' ditto. 1216 set.

500 H.S. 90° Cotunterslisks, hotly
1.12° dia, Gift 5/- each.

1,000 Bevelled Wood Chisels,
handled, UV. 5116', 3/8`, 10, 5/8". 34",
7/8', 1". Actual value 3716. Gilt 25, -
set,

200 Cast Steel Circular Saws for
Wood 4", Was 131- each : 6'. 101- :
8', 13 6 ; 10'. 181- ; 24/..

1.000 Semi High Speed Centre
Drills, Slocombe brand 5/16' body dia.,
3324 point. 1/6 each, 16/6 per doz..

20.000 Small High Speed Milling
Cutters, various shapes and style'.
We want to clear these quickly. 12
assorted.

j. BURKE
192 Saslow Road, Totley,

Sheffield
Inspeet ion OnI5 at Hiav

36 tits, sts
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SEE EARTH SATELLITE

ASTRONOMICAL
TELESCOPES 99/6 ! !

See the Moon at Close Quarters,
Examine the Immense Craters, Moun-
tain Ranges, etc. Observe Saturn's
Rings, Nebulae, etc., etc.
Specification. 2 in. dia. Length 39 in.
Mag 53 x Linear (equivalent 2809 x
Area). Weight Approx. 2 lb. 2 oz.
Registered postage and packing in-
cluding strong stowing cylinder with
caps, 12/6.

Altazimuth Portable Clamp Stands.
Extra 37/6, P./P. 216, Fixes anywhere.
High Power Eyepieces, 80 X, 30!-,
P,/P. 21-. 106 X, 37/6, P./P. 2/

Stamp for Full Particulars. Photographs
1/- set (returnable). Lists and Terms.

Made to order.

HOLMES, WILSON & CO.
SCIENTIFIC INSTRUMENT MAKERS
(Dept. PM29j, Martins Bank
Chambers, 33 Bedford Street,
North Shields, Northumberland.

Wireless ',el. No. 1 A complete trans-
mitter Orly 120 v. 11.T. and 2 v.
L.T. needed. New. Complete instruction
book with each unit, with handmike and
earphones. Ideal farms, scouts. 44:61 mess.
Price 39/6. Carriage 5:6.
onc-Tatve Amplifier, No. 1.1271. Con-
tains V.R.56. Two trans., Pot., 5 CondenSers.
7 Resistors. In metal box. Can modify
for player unit, 3/6, post 2:3.
Nate Cells. New. Superior to lead acid
type. Almost indestructible, voltage 1.2
to 1.5 (fully charged ). Size 3" x 21" x 1"
approx. 7/6 each, post 1:-. 72,- dozen. carp.

Transeeivers. R.T.34. 17 valves.
generator. New, Perfect condition. £3,
carriage 416.
Throat -Mikes. New, boxed, British, com-
plete with straps, cord and jack. a 6, post,

36/- dozen.
Test Prods. New. 2ft. P.V.C.. black prods.
wander plugs, beautifully made. 3"6, pdst
6d. 361- dozen.
1..0. Type Hetes,. All 3.000 type. Coils
from 5 ohms to 3,000 ohms, up to 18 Blade
assemblies. 5/6 to 10'6 each, post 9d.
Battery Chargers. New, our own make.
Input 2001250. output 6 or 12 v. at 11 maps.,
trans. and rectifier mounted on wood base,
ready for use, 29.6, post 2, -.
Intereem. Sets. Sound powered. Consists
of two balanced armature earpiece micro-
phones. 20' twin flex, all new equipment,
suitable baby alarms, remote radio listen-
ing. ear to caravan, communication, etc.
Price 12/6, poet 1, -.
Miniature Electric Motors. New Ex
R.A.F. Tape recording type. 1224 volts
D.C. Fitted reduction gear, final speed
200 r.p.in famous maker. Size 21 lx1.3"x 1".
Suitable locos, research, price 15'-, post V-.

Car Seat Covers. Ex Daimler Works.
New and highest quality. In various colours,
in Heavy Vynide panelled with Nylon, some
in leather. Bucket seat. Single seat backs.
Stench Seat, bench backs. They are all
new and fully upholstered with trimmings,
offered at fraction, of normal cost. These
will lit all medium to large cars, price, 15' -
each piece (bench seat or back), 10/- per
bucket sat 10(- per back bucket. Carriage
Two Pie en' 3/6,- Four Pieces 616. For more
details send S.A.E. for list.

THE SCIENTIFIC INSTRUMENT CO.
16 Holly Road, Quinton, Birmingham, 32

Callers welcomed et Showrooms,
353 113:_arwood Road, Smethw'ck,

THE CYCLIST

BRASS, COPPER, DURAL,
ALUMINIUM, BRONZE

ROD, BAR, SHEET, TUBE, STRIP.
WIRE

3,000 Standard Stock Sizes.
NO QUANTITY TOO SMALL.

List on application.

H. ROLLET & CO. LTD.
6, CHESHAM PLACE, LONDON. S.W.1

SLOane 3463
Also al LIVERPOOL LEEDS MANCHESTER BIRMINGHAM

SAW BENCH UNIT
FOR 66/m1 - POST FREE !
Fit the S.G.S. High Speed Ball Bearing Circular Saw Unit

EMPIRE UNIT (illustrated)
for saws to 12111. dia., £3.6.
ROYAL UNIT for
saws to I6in. dia., IU.3.
EMPRESS UNIT for gc

15.saws to 20in. dia.., 414

Also S.G.S. Ball Bearing Planer
Units. 41in. size, £4.15. bin.,
£6.15. 8in., £8.10.

" GENETIG" Wood taming Lathes, 18 in., 24in. or 30in. centres. from £8.10.

Write for full details of these and other lines.

S. G. S. ENGINEERS, f.).142.
OLD COSTESSEY  NORWICH  NORFOLK Tel.: Coslessey 327

Any size to order.
Drill Chuck, 14/- extra.

Save
Plus

Postage

KIT I is,. 21-

KIT II 25/- 213

KIT III 30/- 216

KITS FOR CARS, ETC.

£5.10.0. £9.10.0.
Carriage

Paid

on repairs with
GLASS
FIBRE

These kits carry a comprehen-
sive range of materials, with
full instructions to suit all
forms of car body repairs and
model making.

Glass Reinforced Plastics " Booklet, 1,9, inc. Postage,

WESTPOLE MOTORS LTD.
WESTPOLE AVE., COCKFOSTERS, BARNET, HERTS. BARn at 3615 & 9471

MAKE MONEY - making casts

with VINAMOLD
A grand spare -time occupation

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

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

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

methods of heating and melting, preparation of models
and moulds, etc. Price 1/6 post free, from

V1NATEX LTD. (Dept. P.M.3). CARSHALTON, SURREY

December, 1957

THE BUSBY BURNER
ON THE " BUNSEN " PRINCIPLE

(Complete with a pair of TONGS)

The ideal GIFT CASH PRICE

for the practical
HOUSEHOLDER.
Suitable far Schools, Workshops.

ToRCH & TONGS

Boiling liquids, melting
solids (such as glue,
paraffin wax, etc.),
distillation, laboratory
experiments, etc., etc.

Glass blowing and
bending, hard and soft
soldering, brazing,
annealing, hardening,
tempering, forging,
heating rivets. etc., etc.

Paint stripping, annealing
panels to remove dents,
wiping (soldering) loin!s
in pipes, brazing and
soldering of large parts,

etc., etc.

........

A really portable blow
pipe, easily carried in
he pocket. or hung flat

on the wall.

Obtoineble from loco) fro:Imo:angers or direct (rem
**--- makers on receipt of P.O. 4/- (Including ftenoge).

BUSBY & COMPANY LIMITED
BUSCO WORKS, PRICE STREET, BIRMINGHAM

Phan,: 01105 CRISS 5;95,7

MAKE A
RADIO

NO SOLDERING-only a screwdriver
and pliers required. Easy -to -follow building
instructions FREE with each kit. Send
stamped, addressed envelope for further
details.

WINNER " CRYSTAL SET. Only 6
screws to fit. Can be built in an how'.
STANDARD kit, 15/6 post free. DE -LUXE
kit, complete with high-grade headphones,
aerial wire, etc., makes ideal present, 42
post free.
" CONQUEROR " I -VALVE SET.
Receives 20 to 30 stations, IS screws only
to fit. STANDARD kit, with valve and
batteries, i£212/- post free. DE -LUXE kit,
complete with high-grade headphones,
aerial wire, etc., 66/6 post free.
" CONQUEROR " 2 -VALVE SET.
For loudspeaker reception STANDARD
kit, £4/S/- post free, loudspeaker E1)41 -
extra. DE -LUXE kit, f5,12/6 complete.
HEADPHONES, 4,000 ohm, I8/- ; or
higher grade, 21/- post free.

Send your order to :

BLANCHARD'S RADIO
(Dept: PD7)

13 Gainford Gardens, Manchester, 10

NATIONAL
ROAD Al
OF GP

. sent
ON APPROVAL
The Nat. Road Atlas of Gt. Britain new
edition with coloured contours to large scale
of 3 miles to lin. Even farms are marked.
324 p. coloured maps. 1st -class roads red,
2nd class blue, road numbers, minor roads.
tracks. 21, Town Plans in colour. Index to
19,000 planes U.K. coloured road map opens to
22in. x 121n., Ideal Xmas Gift. Only 21s. post
paid or we bill send C.O.D. (refund cluaranle,..).

A. THOMAS & CO. (MP).
25, Glovers Court, PRESTON, LANCS.



MAKE SOUND JOINTS SIMPLY

BY USING Multicore
ERSIN MULTICORE

Contains 5 cores of extra -active, non-
corrosive Ersin Flux. Prevents oxidation
and cleans surface oxides.

SIZE 1 CARTON
4 specifications for
radio enthusiasts.

51-
IIANDYMAN'S

CARTON
Suitable for 200 e.i
average joints. UU 

NOME CONSTRUCTOR'S 2/6 PACK

In addition to the well - known Home
Constructors Pack (containing 19ft. of
18 s.w.g. 60/40 alloy) a

sitnilar pack is now
available containing
40ft. of 22 s.w.g.

60/40 alloy especially
suitable for printed
circuits.

Wherever precision soldering is essential,
manufacturers. engineers and handymen
rely on MULTICORE. There's a MULTICORE

SOLDER just made for the job you have
in hand. Here are some of them.

FOR METAL FABRICATION
(Not wire -to -tag joints)

Contains 2 cores of Arax
flux-so fast that even
blued steel spr ng can
he sol.'er,,d ithout pre -
cleaning. Flux residue
is easily removed with
water.

SIZE 8 CARTON

5,-
Handymans Carton 6d.

BIB WIRE STRIPPER

AND CUTTER
\\\\\\\\\ 111111

The 3 in I tool. For strip-

ping insulation without
nicking wire, cutting
without leaving rough
edges, and splitting
extruded flex. 3/6 each

MULTICORE SOLDERS LTD.,
NIULTICORE WORKS, HEMEL HEMPSTEAD, HERTS. (BOXMOOR 3636)
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THE "MINOR" 10 in I
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 A view of the 4 in. planer with saw
mortiser and planer ready for use. and mortiser ready for use.
7 in. saw with 28 in. cut. FINE,
MEDIUM & COARSE SAWS
AVAILABLE.

Combination table being used for Spindle moulding. Cutter block
panel cutting. Easily adjustable for takes the place of the circular saw.
varying lengths.

Combination table in use with Combination table in use with slot
sanding disc. This table has many mortiser. Mortises from 4 in. to
uses. a in.

Send Stamp NOW for illustrated brochures to :

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

Published about the 30th of each month by GEORGE NEWNES LIMITED, Tower House, Southampton
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" Practical Mechanics " Advice Bureau. COUPON
This coupon is available until December 31st, 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. December, 1957.



One of the following Courses taken quietly at
home in your spare time can be the means of
securing substantial well -paid promotion in your
present calling, or entry into a more congenial
career with better prospects.

ENGINEERING, RADIO, AERO, ETC.
Aero. Draughtsmanship Elec. Draughtsmanship
Jig & Tool Design Machine
Press Tool & Die Design Automobile
Sheet Metalwork Structural
Automobile Repairs R /F Concrete
Garage Management Structural Engineering
Works M'gmnt. & Admin. Mathematics (all stages)
Practical Foremanship Radio Technology
Ratefixing & Estimating Telecommunications
Time & Motion Study Wiring & Installation
Engineering Inspection Television
Metallurgy Radio Servicing
Refrigeration Gen. Elec. Engineering
Welding (all branches) Generators & Motors
Maintenance Engineering Generation & Supply
Steam Engine Technology Aircraft Mainten. Licences
I.C. Engine Technology Aerodynamics
Diesel Engine Technology Electrical Design

Ordnance Survey Dr'ship.

I/
VP I

BUILDING AND STRUCTURAL
L.I.O.B. A.I.A.S.
A.M.I.P.H.E. A.A.L.P.A.
Building Construction
Costs & Accounts
Surveying & Levelling
Clerk of Works
Quantity Surveying

A.R.S.H. M.R.S.H.
A.F.S. A.R.I.C.S.
Builders' Quantities
Carpentry & Joinery
Building Inspector
Building Draughtsmanship
Heating and Ventilating

GENERAL, LOCAL GOVERNMENT, ETC.
Gen. Cert. of Education
Book-keeping (all stages
College of Preceptors
Woodwork Teacher
Metalwork Teacher
Housing Manager (A.I.Hsg.)

Common. Prelim. Exam.
A.C.I.S., A.C.C.S.
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

Engineering. Practical experience is
unnecessary for those who are willing
to learn-our Guaranteed " Home
Study " courses will get you in.
Those already engaged in the General
Drawing Office should study some
specialised Branch such as Jig and
Tool or Press Tool Work and so con-
siderably increase their scope and
earning capacity.

OVER SEVENTY YEARS OF
* CONTINUOUS SUCCESS

NATIONAL INSTITUTE Of ENGINEERING
(In association with CHAMBERS COLLEGE-rounded 1885)

(Dept. 29)

148, HOLBORN, LONDON, E.C.I
SOUTH AFRICA . E.C.S.A., P.O. BOX NO. 8417, JOHANNESBURG

AUSTRALIA P.O. BOX NO. 4570, MELBOURNE

Free Guide SUCCESS IN ENGINEERING
132 -PAGE BOOK FREE!
SEND FOR YOUR COPY

This remarkable FREE GUIDE explains :
* Openings, prospects, salaries, etc., in Draughts-

manship and in all other branches of Engineering
and Building.

* How to obtain money -making technical qualifications
through special RAPID FULLY -GUARANTEED
COURSES.

MANY INTERESTING COURSES

TO SEIECT ?ROM!
A.M.I.Mech.E., A.M.I.M.I.,
A.M.Brit.I.R.E., A.M.I.P.E.,
A.M.I.C.E., A.M.I.Struct.E.,
A.M.I.Mun.E., M.R.S.H.,
A.M.I.E.D., A.F.R.Ae.S.,
London B.Sc., Degrees.

Fully guaranteed postal courses for
all the above and many other
examinations and careers. Fully
described in the New Free Guide.

Freede
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 x885,
our success record is unapproachable.

ALL TEXTBOOKS ARE SUPPLIED FREE
PROMPT TUTORIAL SERVICE GUARANTEED
NO AGENTS OR TRAVELLERS EMPLOYED

r

FOUNDED 1885 - FOREMOST TODAY

Free Coupon
To: NATIONAL INSTITUTE OF ENGINEERING
(Dept. 29), 148-15o, Holborn, London, E.C.T

Please Forward your Free Guide to
NAME
ADDRESS

SEND OFF
7W/5 COUPON

NOW AND OE
;41LL 5ef Fog

S&CCESS
4'ft4rogia

My general interest is in : (r) ENGINEERING
(a) AERO (3) RADIO (4) BUILDING
(5) MUNICIPAL WORK

(Place a cross against
the branches in which
you are interested.)

The subject of examination in which I am especially interested is

To be filled in where you already have a special preference.
(aid. stamp only required if unsealed envelope used.)


