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THE ' MAGSTAT
This is a precision bi-metal thermostat for
the control of alternating currents of up to
A amp. at 240 volts. The temperature range
lies between minus 50 deg. F. and plus 253
deg. F. An ingenious magnetic snap action is
incorporated which gives freedom from radio
interference. The o;:mrating temperature is
altered by rotztion of the adjustment screw.
clockwise for increase and anti -clockwise si%

for decrease. Dimensions 2in x Ain. x tin.

PRICE : 516 each. Post 3d.

9

-

-,,b,....,irie.,

* SUPPRESSIT*
(TELEVISION SUPPRESSOR KIT)
For the suppression of Domestic
Motor Driven Appliances. Comprises
two chokes and two condensers
mounted on a card with wiring
instructions. Ideal for Vacuum
Cleaners, Hairdriers, Sewing Motors,
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 Hearers 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
E2 0/3, post 9d.
THERMOSTATS. PF. Room Thermo
scat, 15 amps.. 250 volts A.G. 5in. x
x Sin. A beautiful instrument. Temp.
ranges 30/90, 40/100, 40/80, 60/100 deg.
as required. 42.0.0, 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.

-

Itin.

F.

FOR HIGH QUALITY THER-
OUR STOCK ITEMS HERE :

THERMOSTAT. BW I. 3 amps.. 250
volts A.C. For control of hot -plates, vul-
canisers, etc. 50'550 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 to 4 kW
and in stem lengths Ilin to 42M Please

send for our catalogue

GREEN HOUSE THERMOSTAT Model PI. 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.G.

A.C. Differential 4-6 deg. F. Size Olin. x 2in. x Qin tin. x gin. x II/16in. Single
'crew fixing. Price 9/3 Post 3d.

PRICE : 35 -. Post 6d.

,(5 NEON INDICATOR
_..

oz.

....,

10/6d.

BLANKET
TO DATE.

SUITABLE
OTHER
REQUIRES
CATION
(SOLDERING

SWITCH!
Post free.

!
CC.

FIT THIS TO YOUR ELECTRIC
UP

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

Streamline Styling in Cream

Bakelite.

AND BRING IT

ALSO FOR ANY
APPLIANCE WHICH

A VISUAL INDI-
THAT IT IS ON

IRONS, ETC.)

THE TECHNICAL SERVICES CO.
SHRUBLAND WORKS BANSTEAD SURREY

ALL STEEL "54" DRAWER UNIT
DRAWER SIZE
11 r long, 5" wide

3" high.

OVERALL SIZE
42 high, 36 wide,

12 deep.

Each drawer perfor-
ate) with one free

divider or plain -

sided.

Extra dividers 6d.

each. 54 cards free.

£18
DELIVERED FREE
UK.

Delivery from stack.

SEND
FOR
SAMPLE
DRAWER
WITHOUT
OBLIGATION

Dark green
stove enamelled.

N. C. BROWN, LIMITED
GREEN LANE WING

HEYWOOD, LANCS. Tel. 69018 (3 lines)

MUSCLE MAKING
THE WORLD'S FINEST HOBBY !

The muscle -building method known as MAXALDING
enables anyone to gain increased strength and
development at home.

QUICK & PERMANENT
RESULTS

Followers of the method report fast gains
from the start, with multiplying results
month by month which become a

permanent asset.

POSTAL PUPIL AGED 17
GORDON
WYER (right) is
shown as a heavy-
weight junior
champion after taking a postal course.

SENIOR CHAMPION PUPIL
Business Executive BRIAN PACKHAM (left)
is shown at 51 years of age when winning the
BRITISH SENIOR DEVELOPMENT CONTEST
in his age group. He started Maxalding at 50
years of age !

FREE ILLUSTRATED BOOKS
Profusely illustrated with photographic reproduc-
tions of scores of pupils from 15 to 65 years of
age, the Maxalding Explanatory literature will be
sent FREE and WITHOUT OBLIGATION on
request. (Postage for 4 ounces -6d. in U.K.-
is appreciated, but is not obligatory.)

MAXALDING (PM) SHDEMEFF(tDirNELL,

I

lw PLEASE SEND FREE BOOK TO
Name Age

Address
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EXCITING ACCESSORIES
FOR YOUR NEW MODEL RAILWAY

GAUGE 0

Hydraulic Buffer
Stop Spring Action

18/9

GAUGE 0

Open Wagon 8/11

Covered Wagon

Brake Van 14/ -

GAUGE 0

Metal Signals
Single Arm 9/
Bracket 18/9

GAUGES 00 & 0

Parts to make Lever
Frames

6 Levers 10/-
8 , 12/2

12 16/6

GAUGES 00 & 0.

Scenic Background
4 Beautifully Printed sheets in colour to

make 12 feet. 13/6

BASSETT-LOWKE LTD
13 K1NGSWELL STREET, NORTHAMPTON

London Showrooms : 112 High Holborn, W.C.1.
Marthester Showrooms : 28 Corporation Street, Manchester, 4.

GAUGES 00 & 0

Yard
Lamp

12 volts

6/9

GAUGE 00

Working Crane on
Base 16/ -

GAUGE 00

Wrenn
Universal
P Points

2 -rail 10/6

3 -rail 12/3

GAUGE 00

T.P.O. Mail
Van 23/- Linesida
Gear 16/ -

Send for our new 56 -page
(plus supplement) model railway
catalogue, price 2/-.

ED
64 TRANSITROL 99

RADIO CONTROL
TRANSISTOR RECEIVER

'the first

rSISSistor
fteceiv

et'

CovornercisA

E.D., 01 course, are again first to introduce this new technique Its advantages in size
weight, current capacity and quality of reception will appeal to all Radio Control enthusiasts
The valve transistor Receiver combines all the advantages of multi -valve modulated Receivers.
together with simplicity and very low Receiver/Battery size and weight,
The XFGI Valve is used as a detector in a low current circuit at 100 to 300 micro -amperes,
the valve life is, therefore, considerably increased.
The Transistor is not used as a current amplifier, but reacts to the " Noise " level of the
detector valve. Upon receipt of the signal, the noise level drops and the Transistor conducts.
The benefits of current rise to the signal are well known.

RECEIVER :
Size 21in x l'in x 1 'in
Weight
Current change from app, -ox. 2 idling up to 4- m/a.
All connections via a 7 -way cable and plug. 2 pole switch is supplied
to break L.T. and H.T.
It operates from any standard carrier type transmitter on the 27.12
M/cs band.
Write for our new illustrated list giving full particulars of afi E D. Engines.
Radio Control Units, Accessories, Spare Parts, etc

PRICE

£6. I. 8.
including P. Tax
Order from you'

Model Shop

ELECTRONIC DEVELOPMENTS (SURREY) LTD

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

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

* Big capacity -12" throat depth.
* Multi -purpose blade cuts most marerials-

up to 31" 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

£19.7.6
No. BBS2/250 (225-2SOv. motor)
No. 8852/200 (200-220v. motor)
No. 8852/110 (110 volts motor)

Unmotorized version
(No. BBSZUM) with drive

spindle to take owner's
own pulley(s) : L13. 17.6

the unmotorized model is also

)1)))
available with complete set of

fittings-as illustrated -

7..0 /3--10 -32/3D (for Black & Decker V general -

for fast and slow speed
driving by 1" electric drills :

purpose drill) L16.10.0
No. BBS2/WB (for Wolf or Bridges )" general-

purpose drills) E16 .7 .6
DEVELOPMENT ENGINEERS - 600446

Non, lose ISLAND FARM RD. WEST MOLESEY.I SURREY/ ENGLAND. - Write for leaflets: BURGESS PRODUCTS Co. Ltd. (3m2IIToo!s Division), HINCKLEY, LEICS.
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/raking With I X. S
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. :nst.
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 Quant.
Survyrs. Roy. Inst. of
Chtd. Survyrs. Inst. of
Bldrs. Inst. of Clerk of
Works,

CIVIL ENGINEERING
Surveying & Mapping
Structural & Concrete Engg.
EXAMS . Inst. of Civil
Engrs. Inst. of Mun. Engrs.
Inst. of Struc. Engrs.

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

ELECTRONIC
ENGINEERING
Industrial Electronics
Electronic Computer

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. !faint 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
Elecrrlcians'
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.
Prrctical 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

Nome Or cupo( ion
(USE BLOCK LETTERS)

Address

1.58

Addresses for Overseas Readers
Australia : HO, Elizabeth Street, Sydney. Eire : 3, North Earl Street, Dublin.
India : Lakshmi Bldg., Sir Pheroasha Mehta Rd., Fort Bombay. New Zealand :
182, Wakefield Street, Wellington. N. Ireland : 26, Howard Street, Belfast.
South Africa : Dept. L., AS, Shortrnar ket Street, Cape Town.

I TERNATIONAL CORRESPONDENCE SCHOOLS

The Bestfrend "ZEPHYR"(M)
Motor and Accessories

designed by
of experience

engineers
in motor

A silent, shaded pole motor,
A.C. only, 200/250 volts,
2600 R.P.M., 25 watts. 3r x
2i", with double -ended
spindle. Precision built and
specially suitable where abso-

+ lute silence is essential. Cpn-
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,

with 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. 4i" x 21" x 2". Three

Steel, Cadmium plated. 716point suspension.

Post Free

FANS
4 Bladed Metal 4" 5/ -

BAKELITE 3 Blades 8" 7/6
Post Free

The Bestfrend Electrical Co. Ltd.,
BANSTEAD

Tel.: BURGH HEATH 1432
SURREY

STOCKSand DIES
eits16"Ii"

* ALL TOOLS 100%
* NO COSTLY WOODEN BRITISH AND FULLY

CASES OR PACKING VARRANTED
All the value Is in the
tools!

* THE FINEST QUALITY
AMERICAN PATTERN
TAP WRENCH IS PRO-
VIDED
Not the CheanBar t3

The finest quality available at lowest prices
Obtainable front Sour usual tool specialists

THE BRITISH TAP & DIE CO. LTD.
TRIANGLE WORKS, EDMONTON, N.9.

* BRITISH CRAFTSMAN-
SHIP SUPREME

* A'AIL,t1ILE IN: B.S.W.,B.S.F., Brass or Metric..
N.E., N.C. and Unified
threads.
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CHASSIS, U.S. mfr., all aluminium, size 12iin. x Bin. x 511n., complete with top
cover some items have been removed, remaining are :-25 Amphenol midget ceramic
V -holders BIG type. complete with cans, over 70 resistors, all 5', 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.ID.C.. i amp., 5,003 r.p.m.. consists of the motor
with attached enclosed fan, and funnel intake ilia. dia., side outlet lin. x On
Plinth base 51n. x 4 iin., finish black crackle and die cast aluminium, size overall.
ffin. long. 411n. wide, 5m. high, weight 711b., a very superior blower, offered at a
fraction of original cost, new, unused, 25/-. Post 3/6.
BALANCED ARMATURE RECEIVER INSETS No. 5. in black plastic cases.
the most popular and versatile of all ex -Govt. stock. Ideal as single qr 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 116, 421- doz.. post 3/-,_sealed wood cases containing
54 receivers £612!-, carriage 103-m. 7/6, 200-m. 10%, 300-M. 12'6, C.I., N.I. and I.O.M.
20,
MAGSLIPS, standard x -y-1-2-3. 50-v. 50 -cycle A.C. operation, 2in. type 201- pair
post 2/3, 3in. type 301- pair. post 3/6.
ELECTRIC PC MPS, 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 2,3 ditto 9 -ft. long 35/..
carriage 5/-.
HUGHES MOTORS, shunt wound. 12-v. 11 -amp..
speed 5,000 r.p.m.. reversing, size 31in. long.
11 in. dia., tin. shaft, weight 20 oz., a very superior
motor designed for anti -radar equipment, new
unused 10/- post 116. £5 per doz. carriage paid,
ditto fitted reduction gear, giving a final drive
(fin. shaft) of either 320 or 160 r.p.m., state which
required. 12/6, post 119: £6 per doz., carriage paid.
POWER SUPPLY UNITS No. 6. 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. x 10in. x 7 On., new in sealed cartons, 35'-, carriage 100-m.
7/6. 200-m. 10/-, 300-m. 12/6. C.L. N.I. and I.O.M., 20/ --
MAGNETIC RELAYS, 12-v. § amp. operation, closes 40 -amp. D.C. contacts, in
bakelite cases with cover, new unused 2/6, post 10d.. 24/- doz., post 3,-.
K TYPE CYLINDER LOC KS, 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. 5/-, post 1/6.
4 for 20/- post paid.
G.E.C. RECTIFIERS, selenium, full -wave bridge, 12-v. 2 -amp, 10/-, post V-, ditto
9 -amps. 15,- post 1/6, mains transformers specially wound for above rectifiers.
200,230/250-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 brantl new, complete with
charging circuit diagram, total postage for both items 2/- and 3!- respectively.
REFLECTOR OUNSIGHTS by Ross, etc., consists of an optical mount which
contains 4 high grade lenses, 3 are 34 mm. dia., bi-convex, plano-convex, concave
negative, with smaller bi-convex objective, mount is in line with encloSed lamp -
house. fitted reflector, rheostat and lampholder, new unused. cost MO, our price
10/-, post 1/9.
MERCURY SWITCHES, 250-v. 10 -amp., glass tilt type fitted brackets, specially
designed to give 3 -second delay make after tilt, new boxed. 5/-, post V-.
MOTOR GENERATORS, U.S. manufacture, totally enclosed, 41in. long, 21in. dia..
27-v. 1.5 amps, output 285-v. at 80 m/A., output from 12-v. Is approx. 150-v. 40-m/A.,
new unused 12/6. post 2/-.
BA MBI SPRAYERS (by Fisons Pest Control). We now have only a few left. Have
you had yours yet ? Makes an ideal Christmas present for a gardening friend, new
boxed, value 45'-, our price 20/-, postage 316.

Many other Bargains; send stamped, addressed envelope for list,

MIDLAND INSTRUMENT CO., Moorpool Circle, Birmingham, 17
TEL  HAR 1308

* Permanent Magnets in action *

Avoid dangerous loose pins and needles use a
magnet as your pincushion. Every housewife can
use a magnet for countless jobs about the home.
Ask your tool dealer for the new descriptive
literature.

PERMANENT
MAGNETS

Made by James Neill & Company (Sheffield) Limited
and obtainable from oil tool distributors

This model farm
cost less than 216

It was made from a half-crown tin of Sankey's PYRUMA-
farmhouse, barn, implement shed, walls and gate -and there
was still plenty of this grand modelling material left to build
many more farm features, by simple methods described in the
Instruction Book (see Coupon below).
PYRUMA, plastic and ready -for -use, becomes stone hard after
drying or baking, and can be painted in natural colours. For
permanent modelling -

MAKE IT AND BAKE IT IN

SAN KEYS

PYRUMA
PLASTIC CEMENT

Obtainable from your local Ironmonger or Hardwareman and many
Art Material dealers. Ideal for making -

Model Railway Buildings and Accessories. Harbours
Ship Models. Airport Buildings and Features.
Houses. Bookends. Ashtrays. Animals and Figures.
Plaques, etc.

Post this Coupon today for your Instruction Book

CUT OFF HERE

TO R.H.SANKEY& SON,Lf? Dept. P.M., Ilford, Essex
Established over a century

Please send ILLUSTRATED INSTRUCTION BOOK with full colour
pages, on Pyrurna Modellir

Enclosed Postal Order value 6d. tnot stamps).

NAME (BLOCK LETTERS)

ADDRESS

PM 44
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EX -GOVERNMENT BARGAINS
MAKE YOUR OWN ASTRO TELESCOPE.
BRAND NEW ACHROMATIC ICs, 20in. Mcm,, 444nrn

25/, 201n. paxolin tube to fit with lens retaining rings
6 6. Focusing eyepiece, 8)6. £2 the set.
DITTO, but with 271n. OG. and 27in. tube, Ea- the set.
TERRESTRIAL TELESCOPE. ALL BRASS ADMI-
RALTY TYPE. 20X. 24in long. 6 tbs. iocusing eyepiece
13.10.0 ea.

ARIABLE POWER TELESCOPE. 7-21X. 52mm 00
As new in case with lock and key, £6.10.0 ea.
DITTO 5-15X. 52mm. OG. AS NEW in case with lock
25.0.0 ea.
ROSS 20 x 70 PRISMATIC TELESCOPE. Bull We filters
Eyepiece at approx. 60 degrees to line of sight As new
£12.10.0 ea.
INFRA RED MONOCULARS. " Tabby " equipment
Comprising 3X optical system. infra -red converter cell,
focusing eyepiece and built in Zamboni pile H.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, 351- each.
CIRCULAR GLASS PLATES. gin. x lin.. 30- : 151n. x
161n.. e2.7.0.
MOTOR BLOWER.S. 230 v. A.C. 300 w.. 11in. outlet.
Powerful blast. As new. 83.10.0 each.
MOVING COIL METERS. 2lin. sq. flush fitting. 0-40 v.,
0-20 v., 50-0-50 a.. 20-0-20 amp. Ex equip. Et6 each type.
Post V-. 0-40 v.. new. 10/6.
ODD ACIIROMATS. liin. dia. 3-41n. focus 61- ea. ;
fin. dia. x 111n. or 2in.. fit-.
TAYLOR HOBSON PROJECTION LENS. 51n FI.5
coated. New. £14 ea. Cost E80.
TELESCOPE OGs. Achros. 3in. dia. x 121n. focus by
Ross. New, £4 ea. 3 iin. dia. x 32in. focus. New £14.
341n. dia., £12. See lists for other types.
EYEPIECES. 5/81n. W.A. Orthoscopic focusing mount,
50/. ea. Ex new equipment. 111n. Ortho. extra wide angle
(2in. field), 6 coated lenses. Ex. new equip. Focusing
mount, £5 ea. Ex used optically sound, £3. Din. W.A.
ortho. Coated. Din. field. New non -focusing. 30,- ea
See our lists for other types

ALUMINISED sURFACE %flattens. New Finest
grade fiats. 4iin x 31n. x 11810.. 12, -ea
IRIS DIAPHRAGMS. 40 and 15mm. 10.. 60 and
66mm.. 15,
RIFLE SIGH vs. No 32 Mk. 1. IX witl. E. and W. adjust.
Sound condition. 85.10.0 ea.
DITTO, but without adjustments. No. 42 Mk. L 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. 12In. x 2in. A snip at 8,6 ea. P. 1/6.
BRASS RACK. 101n. long with steel pinion to suit, 616
CHART BOARDS (DRAWING). 31in. x 31in. x tin.
in canvas case with cover. Battened back with hardwood.
brass bound corners and mounts for tripod. Leather
pouches and 'fitting on back holding brass rules, curves and
straight edges and 38 hinged flap drawing pins and other
oddments. Brand new and unused, Fa- ea. Ditto, slightly
used and minus drawing pins, 301. ea.
MIDGET' MOTORS. lain. x 21in. with V pulley and wire
belt. 12-29 v. A.C./D.C. Built -1n speed governor, 10/6 ea.
16mm. RECORDING CAMERAS. Din. F4. Anastlg-
mat lens. '24 v. D.C. motor driven. OK for time lapse or
single shot recording Not for normal eine use. Tested
OK. and complete in case with magazine 83.15.0 ea.
Spare mags.. 8/6 and '10/6 ea.
MOTOR BLOWERS. 12-24 v. A.C.'D.C. NEW & BOXED.
As specified P.M hedge trimmer. 27,6 ea. Used, good
condition. 21/- ea. Ditto. Miniature U.S.A. type, 2743.
FIELD TFJ.EPIIIONES. Type D. With dual post office
type hand set. 30/- post 2/6.
LONG RANGE HIGH POWER DUAL TELESCOPES.
A.A. identification. 12X and 35X OG. 60mm. Cost £185.
As previously described or see our lists. In new condition
£15 ea. Used condition need cleaning £12.1.0.0 Carr
El extra.
ASTRO TYPE TELESCOPES (Finders) 5X, Ilin. 00.
Graticuled OG. and eyepiece focusing. Near new.
£2.19.6 ea. Post 2/6.
BOMB DELAY SWITCII ES. Jewelled watch movement
allows up to 36 hr. delay. 5 a. switch, 211- ea.
ELBOW TELESCOPES (Predictor). 8 x 50. Brand
New. 23.5.0 ea. Can be converted to approx. 25X by
tittinz extension rube and new 00. 00 to suit. 35.-.

BENDIX HAND GENERATORS. As specifieu for
Practical Householder" washing machine. 211, carr.

DIRECTORS. No. 8, By Ross, C.T.S., etc. A valuable
Instrument to builders, surveyors. etc. All the move-
ments of a small theodolite, 3X prismatic scope. In
excellent condition, N. Each cost over £100, see our lists.
GEAR TRAINS. 10 gears. 3 take -offs, speed governor
and cam operated switches, ex American equip New.

FUEL
ea.EL

PUMPS. 24 v., A.C./D.C. Ideal for garden foun-
tains and waterfalls. 600 g.p.h., 37/6 ea. Carr. 3,6. Trans-
formers to suit, 1716. Carr. and packing, V,
PROJECTION LAMPS. 110 v. 300 w standard pre focus.
9/6 ea. 3 for 25/-.
TRIPODS. 361n. legs. Brass pan and tilt head, leather
end caps and sling. Brand new, 17/6 ea., carr., 2)6.
TRIPODS. 5ft. medium heavy extending type. Brand
new, 38/- 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. En. dia. (3 pieces) for projectors, 6/6.
BINOCU I.A R MOUNTINGS. Suit most 7 x 50 or similar
with elevation and panning adjustments. New. 3/6 ea.
BURNING GLASSES. 31in. dia., slightly scratched or
chipped. 5;- each. Nes lenses slightly chipped, 31in. dia..
51-.
"SCOUT" EX -ARMY SIGNALLING TELESCOPES.
En. O.G. 3 -draw. As New at £8.10. Slightly used at E0.10.
All optically perfect.
GERM AN DIENSTGLAS PRISMATIC BINOCULARS.
6 x30 s.e.f. Excellent condition. £9.15.
10 x 50 DIENSTGLAS. Sep. eye focus. Excellent con-
dition. £22 ea.
GERMAN STEREOSCOPIC 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, 812.15.0 ea. Tripod to suit, 45/-.
The above is only a small selection from our stocks. Lists
eree 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.

Ex -Government

3 -DRAW
TELESCOPES

Magnification 20x Obiec,
glass dia. I :in. Weight approx. 2-lbs

Complete with leather case and slings. Worth E12.
Every purchase covered by our Guar- Special £6 IS  0 POST
sates of satisfaction or full refund offer FREE

CHARLES FRANK
67-73 SALT MAR
'Phone: Bell 210617

GLASGOW C.I
Establi.hed 1907

BRASS, COPPER, BRONZE,
ALUMINIUM, LIGHT ALLOYS
Rod, Bar, Sheet, Tube. Strip, Wire

3,00G Standard Stock Sizes.
NO QUANTITY TOO SMALL.

List on application.

H. ROLLET & CO. LTD.
6, CHESHAM PLACE, LONDON. S.W.1

SLOane 3463
Also at LIVERPOOL EDS MANCHESTER BIRMINGHAM

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 :of Cull details and instructions. Also avail-
able : Illustrated booklet describing " VINAMOLD,"
methods of heating and melting, preparation of models
and moulds. etc. Price 116 post free, from :-

VINA LEX Li D. (Dept. P,M.3). CARSHALTON. SURREY

Phone Brent 1685
or 810

NOW a genuine limpiteit fiedide74yeed
Hadoitafi OuW let the houeeltotelet

The only safe way to make a
fixing in Masonry is to first
drill a clean round hole.
BLUE FLASH will do this
with ease, its Diamond Hard
tip will cut cleanly into brick,
cement, scone or breeze,
giving a perfect sized hole in

. which to fit a Plastic
Maso Plug or ordinary
wall plug.

COPPER BRAZED FOR USE IN ALL
PORTABLE ELECTRIC OR HAND DRILLS

From your local
Ironmongers and
Tool Merchants.

J. M. PERKINS & SMITH LTD.. Braunston, Rugby

ASK FOR

Send for
Leaflet P.M

/11.8 516 11.10 61-18.12 61111414 n -f
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DOES YOUR COLLECTION
INCLUDE

THE

OOZELEM BIRD ??
IF NOT-WHY NOT MAKE

THIS AND OTHER
COLLECTORS' PIECES

AND EARN fEfs
SEND TODAY FOR

4116
COMPLETE
INCLUDING
POSTAGE

AND
PACKING

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 E.10

J,

Want to be a
PR ECg

PHOTOGRAPHER ?

Photography involves a lot more than just
aiming a camera and pressing a button.

Any successful photographer, professional or
amateur, will tell you that to do the job pro-
perly you must know how to develop and

print photographs yourself.
If YOU want to be a photographer you can

start training NOW !
Do it the easy and inexpensive way by buying

one of the range of Johnson Home
Photography Outfits. There's one to suit every

pocket.

ILC

ruf....aeafeiker64.

Print your own snaps

with the JUNIOR

PRINTING PACK. It

costs only Ds. 3d., and

includes everything you
need for makinq per-

fect prints

JOHNSONS
OF HENDON LTD
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FLUORESCENT LIGHTS

These are complete fluorescent lighting
fittings. Built-in ballast and starters-
stove enamelled white and ready to work.
Ideal for the kitchen, over the work-
bench and in similar locations.
Single 40. 9ft. 3in. long, uses a 40 -watt
tube. Twin 20. Uses 2 20 -watt standard
tubes. Price for either of these is 898
complete with tubes. Carriage and insur-
ance up to 150 miles 13'6. up to 250 miles
8 6

SPEAKER BARGAIN
1 12in. Hi -fidelity

loudspeaker.
High Flux. Per-

i manent magnet]type with
standard 3 Ohm
speech coil.
Will handle up
to 12 watts.

Brand new by famous maker. Price
3216. plus 3's post and Insurance.

CAR STARTER CHARGER KIT
All parts to build 6- and 12 -volt charger
which can be connected to a " fiat
battery and will enable the car to 1,
started instantly. Kit comprising the
following.
Mains transformer 22/6
5 -amp. rectifier 17/6
Regulator Stud Switch 3/6
Resistance Wire 21 -
Resistance Former 2,6
Mains on/off Switch 216
0-5 amp. Moving Coil Meter 12/6
Construction Data 1/6
or. if bought all together price is 52,6
plus 3,6 post and packing.

INSTANTUS HEATER

Convector heater. 1 kW. rating, dft. long,
made from heavy gauge sheet steel (gal-
vanised). Can be used for greenhouse,
workshop, aviary. etc., etc. Price £2110'-.
or with thermostat, 2.4/61-, carriage 3-.
GUARANTEED 5 YEARS.
2 KW. MODEL. Free standing. 55.17.17.6,
thermostatically controlled, £6.6.

SOO WATT
ELEMENT

Totally enclosed in
metal case. Size
approx. 29' x1 4" x 4".
These elements [are
ideal for airing cab-
inets or similar de-
vices4suitinglA.PAor
D.C. mains -200- v.
Price 32/6 plus 3/6
post and ins.

GEAR PUMPS
Ex W.D. Will build up tremendous
pressure. For hydraulic pumps, car
lift, etc. Price 276. plus 2'6 post and
packing.

THERMOSTATS
Useful for
the control ofappliances
such as con-
vectors. glue -
pots, vulcani-sers, hot
plates. etc.
11 amP.. 3'6 :

5 amp.. 8'6 : 2 amp. QMB, 5/6 : 15 amp.
QMB. 15/-. 15 amp. wall mounting type,
calibrated 90"-80'. 19/6.

ELECTRONIC PRECIS
Post orders should be addressed to

Personal shoppers,
92-46, Windmill Hill,' 152-3, Fleet Street

Ruislip, Kidd:.
Phony : at istA 574o Phone :
Half day Wednesday. Half day, sat Imlay

(
TOP!61611.1

FREEZE

Wrap your heater cable around the pipes
fn your loft to prevent a freeze-up. With
ull instructions. Minor Pack, U yds.,

15/- ; Major Pack, 21 yds., 22-.

THE SKYSEARCHER
This is a 2 -valve plus -metal receiver set,
useful as an educational set for beginners,
also makes a fine second set for the bed-
room, workshop, etc. All parts, less
cabinet, chassis and speaker, 19/6. Post
and ins. 3/6. Data free with parts or
available separately 1/6. 3 -vat e hal t ery

Iso at a i la the at the Sami

ALL -MAINS AMPLIFIER

Powerful three valve. Mains amplifier.
Ideal for dances, parties, etc. Complete
less chassis, cabinet and speaker (avail-
able if required)-data 1/6 (free with parts).
Price 1916, plus 3/6 post and insurance.

rifif/INEVEIV

st

It is a hall light, as
well as a double
chime and you can
make it in a couple
of evenings for the
total cost of only
19/6 including in-
structions. post 2'6
-data availsbli.
-eparately price

Simplex Transistor Kit
Makes Ideal bedroom
radio, uses one transistor
and one crystal diode.
Complete less case 19/6.
case 51- extra. post and
ins. 1/6.

A.C./D.C. Multimeter Kit
Measures A.C. /D.C.
volts and ohms. All
the essential parts
including En.
moving coil meter.
selected resistors,
wire for shunts.
range selector,
switches, cali-
brated scale and
full instructions,
price 19,6 plus 1/9
post and insurance.

BAND III CONVERTER
Suitable London, Midlands, North,
Scotland. etc. All the parts in-
cluding 2 valves, coils, fine tuner,
contrast control, condensers and
resistors. (Metal case available as an
extra). 19'6. plus 216 post and in-
surance. Data free with parts or
available separately 1/6.

ION EQUIPMENT, LTD.
Dept. 1, 66 Grove Road, Eastbourne
however, can call at

, 29, Stroud Green Road.' 286, London Road,
Finsbury Park, 5.4. Croydon.

: Phone : ARChway 1049 Phone PROydon 6159
Half day, Thursday. Half day, Wednesday.



166 NEWNES PRACTICAL MECHANICS January, 1958

gonounee
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
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 Ty 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.

E

lustrucsaryal lesson
manuals

3 -stage

T.R.F. circu

Oscilloscopo

"
5 valve 3 -waveband
superhet circuitr INN MI Eli ENI MN =I

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

I

INSTITUTES:

NAME
Age

(if under 21)
ADDRESS

I am interested in the following subjett(s) with/without equipments

(Ian. 58) (We shall,not worry you with personal visits)

1BLOCK
CAPS
PLEASE

I
,t) -

Tice ane9 ffmne S'eraeY affege ,vot ey ItAlreee-se r,dee<feraze orgasied-aer
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66 ZYTO '9 TURNING & SCREWCUTTING LATHE
BACK GEARED

'THE FINEST LATHE VALUE"
12r & 16" BETWEEN CENTRES

Illustrated literature of 12.;in. and I6in. Lathes sent
post free on request.

S. TYZACK & SON LTD
WOODWORKING L METALWORKING TOOLS 411 MACHINERY MANtIRACTURERS

341. 343 & 34S. OLD STREET. LONDON, E.C.I.
: CLIE RKENWELL 8301 (101.nes) re/Tyra, ! TYZGAR. LONDON

Special features include :

* TUMBLER REVERSE.

* SCREWCUTTING INDICATOR.
* HOLLOW HEADSTOCK MANDREL.

* SET OVER TAILSTOCK NO. 2 M.T.

* FULL COMPOUND REST.

* INDEXED SLIDES.

* SET OVER TAILSTOCK.

121in. BETWEEN CENTRES :
PRICE L33-0-0
OR FIRST PAYMENT OF L6-12-0
BALANCE IN 8 MONTHLY PAYMENTS OF 74'4

I6in. BETWEEN CENTRES :
PRICE L40-3-0
OR FIRST PAYMENT OF L11-1-0
BALANCE in 8 MONTHLY PAYMENTS of L4-10-5

 

If not quite as portrayed, the Romans must have
had many problems where a ' third hand ' would
have been very welcome indeed.-
Nowadays, Handymen, Housewives, Engineers, Motorists
and the like have an opportunity to use the Mole Wrench
as their ' third hand.' This tool, world famous for its
versatility, locks onto work and remains there, with hands
off, until the release lever is touched.
A hand vice, clamp, super -pliers, and so on, are but a few
of its uses for the inevitable repairs and maintenance jobs
in home, workshop, garage and garden.

MTRADE OLMARKE

SELF -GRIP
WRENCH

Two sizes : 7', 12/6d. and 10', 15/-.
FROM IRONMONGERS, MOTOR & MOTOR

CYCLE ACCESSORY DEALERS.
* Ask for a genuine Mole Wrench-Look for

the name on it!
If in any difficulty, write to :

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

. but the
modern

man
has a

THIRD
HAND

LOOK FORWARD TO
NEXT YEAR'S HOLIDAY
WHY NOT BUILD A BOAT

OR CARAVAN ?
Introducing our Super new Catalogue of equipment for the Boat
Builder, Caravan Builder and Handyman.

CARAVAN AND BOAT PLANS. BOAT TRAILERS.
MATTRESSES, BUTANE GAS EQUIPMENT, PAINTS.
BOAT EQUIPMENT. MOULDINGS, GLUE. MARINE
PLYWOOD, BOAT KITS, TENTS, CANVAS, ETC., ETC.

Over 50 pages of items.

Send coupon and 2/6 P.O. for your copy now.

CHAMBERLAIN'S
150, Great Hampton Row, Birmingham, 19.

NORthern 2193.
Enclosed 2/6 P.O. for new Equipment Catalogue addressed to :

NAME (Block Letters)

ADDRESS

MO.

-1
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VALUABLE NEW HANDBOOK

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-
lig-Production Eng.-

lig & Tool Design-Sheet
Metal Work-Works Man-
°gement - Mining - Re
frigerati on-Metallurgy

AUTOMOBILE
ENGINEERING

Automobile Eng.-
Motor Maintenance &
Repairs - High Speed
Diesel-Garage Mngi tient,

ELECTRICAL
ENGINEERING

Gen. Elec. Eng.-Elemen-
tary & Advanced Elec.
Technology - Installations
Draughtsmanship-Supply
-Maintenance - Design
-Electrical Traction -
Mining Electrical Eng.-
Power Station Ego ipment
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.
iection - 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.l., 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 naine 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 ,C15 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.

lA

Only ,24.
stamp is

teeded 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 SECOND SATELLITE

WITHIN a few days of going to press with the last issue, Russia announced
to the world that she had launched a second satellite, carrying a passenger
in the form of a dog. The satellite contained radio transmitters and various

other instruments for research into primary cosmic radiation, temperature, air
density, and meteor prevalency. The dog which has since died was housed in a
pressurised capsule, with hod stocks available, which were fed automatically
by special apparatus to the animal. This in itself must have been of intricate
design for in zero conditions solids and globules of liquid float freely in space,
thus preventing the process of taking food and drink in the usual manner. Certain
research apparatus was, of course, attached to the body of the dog, recording its
pulse, rate of breathing, blood pressure, etc. The dog lived for a considerable
number of days before it expired due to lack of oxygen. The continued use of
animals in space experiments where there is practically no chance of the animal
surviving will naturally cause distress to animal lovers as it has done in the case
of Sputnik 2, and there is likely to be the same controversy as there has always
been over vivisection. The outstanding scientific fact of the successful launching
of Sputnik 2 is its total weight, reported to be about half a ton. This implies that
Russia must now possess an enormously large rocket projection system or new
type of propulsive unit the fuel of. which Great Britain and other countries
are at present unaware.

Sputnik 2 has a surface to orbit distance of about 90o miles, and completes one
orbital revolution in about 1 hour and 42 minutes. It must, therefore, have a
minimum velocity of about 18,000 miles an hour. As it appears to be placed almost
completely outside the earth's atmosphere, it is possible for the satellite to
continue to circle the earth for many years.

The satellites, however, are but the first step and many more experiments
must be conducted during the next few years before human beings will travel in
satellites. The journey to the moon, however, must take place during the run of
'the present century, although it is possible that rockets will land on it long before
the human traveller ! It is technically possible for such a rocket containing
recording instruments and transmitters to land and provide the information for
the design of a space ship.

ABOUT HAMMERS

4-4
VERYONE I imagine owns a hammer, but I wonder if they ever give serious

consideration to the importance of correct design ? It is the subject of a
40 -page revision of a BSI specification which was first published in 1939 and
revised to years later. The 14 types of hammer for which quality and dimensions
are specified range from the delicate 3,', oz. pin hammer, through engineers' and
joiners'. hammers, to railway track keying hammers, stone -breakers' hammers and
161b. sledge hammers. Simple though the hammer is, according to the Royal
Society for the Prevention of Accidents, the hammer and chisel are the most
dangerous of all hand tools and during the last few years there have been many
cases of small particles flying from the faces of hammers causing the loss of
sight,damage of arm muscles, severing of arteries and in a recently -reported case,
severing of the jugular vein. There have also been several cases of injuries caused
by hammer heads flyi,ng from loose handles. Those accidents would not have
occurred if the users had taken the trouble to examine the hammers regularly,
repair damaged faces, and loose handles, or scrap them. In the revised British
Standard, the quality of the steel has been improved and a ioo per cent. hardness
testing and magnetic crack testing is compulsory, yet even a hammer made strictly
to this specification can be made weak by misuse. The new standard is an attempt
further to upgrade hammers from the safety -in -use angle.-F. J. C.
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CHISELS al PLANES
- The Different Types and How They are Used

By W. J. STANNAGE

THERE are, of course, many more types
of woodworking chisel than those
covered in this article, but the ones

mentioned are the most versatile and con-
sequently of interest to the beginner who is
thinking of buying chisels and is more than
a little overawed at the large se:ection on
view. Fig. t depicts four much -used
chisels, and with these quite a variety of
projects can be undertaken. First is a
firmer chisel and, as the name suggests, it
is shorter and stronger-in fact firmer-
than the longer and thinner bevelled -edge
paring chisel. It can be used for quite
heavy work and can be struck with the
mallet. A point worth making here is that
only a mallet should be used and never a
hammer, as such treatment would soon
fray out the end of the handle.

Next is a bevelled paring chisel which is
used chiefly for paring away waste material
as is necessary, for example, in the making
of a housing joint. Also this type of chisel
will be found of great value when carrying
out vertical paring.

The third is a sash chisels or sash mortise
chisel. It is used for cutting fine mortises
in soft timber or hardwood. In fact, this
chisel can be used in many instances in
place of the mortise chisel shown last.
This tool, which is almost crude when com-
pared with the other chisels, is very strong
and is employed for chopping heavy mor-
tises. The design of the tool will resist
any tendency to twist in the job and the
heavy section material makes it possible to
lever out pieces of waste material. The
leather washer acts as a shock absorber
when the chisel is struck with the mallet.

Thus the work of th e four types of chisel
is briefly described, and it will be seen that,
unless heavy work in the field of chopping
mortises is to be undertaken, it is quite
possible for the average handyman to make
do quite well with the first three mentioned.
As to the actual size of the various tools, it
is practically impossible to lay down any
hard and fast dimensions. However, as a
general guide it is suggested that both firmer

FIRMER

BEVELLED
PARING

MORTISE

and paring chisels of about ?tin.
should be considered. Other
sizes can be added to the kit
as required. In the case of the
sash chisel the author has found
that one of 5/t6in, is most
useful, and it is suggested that
this is purchased in the first
instance.

Warning
Because of their sharp edges, which can

easily cause nasty gashes in the hands and
fingers, chisels must be treated with

Fig. z (Top).
-Co in me nci ng
cutting of groove.
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Cutting a Groove
The first step in cutting a groove or notch

is shown in Fig. 2. The chisel is not forced
into a great depth of timber but used to
pare the wood away, commencing at the

rear edge in the draWing.
When working, this edge is
the one nearer the operator.
A closer look at the illustra-
tion will show that this cut-
ting action is not continued
across the wood, but that the
cut stops about the centre.
The timber is then reversed
and the cut commenced again
from the untouched edge.
These two operations result
in both edges being cut away.
but the wood being left high
at the centre. The next move
is to'pare this away and finish
off the cutting, as seen in
Fig. 3.

As well as showing the

Fig. 3.-Finishing
off the groove.

respect. However, if one golden rule is
observed it is practically impossible for one
to cut oneself. The rule is simply to keep
both hands behind the cutting edge. In
fact, if you endeavour to use the chisel with
both hands-except, of course, when using
the mallet also-you should experience no
such injury. If you must steady the work
with one hand, then keep that hand behind
the chisel.

r.-Four types of chisel.

Leather washer

Fig. 4.-
Set-up for
chopping a

mortise.

finishing off of this particular cut this sketch
illustrates two other very important points.
One has already been mentioned, namely,
that both hands should be kept behind the
cutting edge of the tool, the other is the
direction in which the tool is worked. The
two arrows show that as well as being
pushed forwards the chisel is also pushed
sideways. This results in a cleaner and
easier cut, as a simple experiment will soon
show.

Mortise Cutting
When chopping mortises which are close

to the end of a piece of timber it will often
be found that the timber will split in the
operation. One method by which this may
be overcome is to leave a few spare inches
of wood beyond the actual mortise. How-
ever, this is not always practical, so the set-
up depicted in Fig. 4 can be used. Mortises
are usually marked off in pairs and this
can be extended to the actual cutting, as
can be seen in the sketch. The two pieces
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arc held together with a cramp which gives
additional support. Even if spare or addi-
tional timber can be left in place until
after the mortises have been cut it is still
a good plan to use the cramp. It is
recommended, too, that a bench cramp also
be used to hold the job steady on the bench.
Such holding down of the work makes for
accurate work with the chisel.

Types of Plane
Another tool which is a " must " if any

serious woodwork is to be undertaken is

Fig. 5.-Usaig a jack plane an

the plane. Like the chisels,
there is a wide variety, but
again we will consider the more
important ones, Fig. 5 depicts
the jack plane in use, and this
tool is mostly used for rougher
work, such as removing saw
marks from timber before a
finer plane is brought into use.
Note the position of the hands
in the drawing, as this is im-
portant if the plane is to be
properly controlled. Another
very important point is the
applying of pressure as the plane
is moved. At the commence -
me t of the stroke a downward
pressure is applied to the front
of the tool and, as the end of
the stroke is almost reached, the
downward pressure is changed
over to the rear. If this is not
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of one hand curl under the plane and the
finger tips run along the wood. Thus the
fingers form a fence and steady the plane.
The plane illustrated is a trying plane, but
strictly speaking a jointing plane should he
used. However, it will be found that the
jointing plane is rather heavy and difficult
to use, so, unless very long lengths of
timber are to be planed, the smaller trying
plane is handier.

Another type of plane not shown because
it is very common is the metal smoothing
plane. It is widely advertised and needs no

introduction. As the name sug-
gests, it is used for smoothing

lat surface.

Fig. 7.-Rebate plane.

observed " dubbing over " will be experi-
enced and this simply means that you will
end up with the edges of the timber, where
the strokes were commenced and finished,
thinner than the timber in the centre of
the board.

Fig. 6 shows how the plane is used on
the edge of a piece of timber. The fingers

off the timber and bringing it
to a fine finish, and wouk be
brought into use following the
jack plane.

The reader who is about to
purchase a plane will be won-
dering if he must buy three
before he can set to work. This
is not strictly necessary. In the
first instance timber can now
be purchased already planed to
the required thickness, conse- 
quently the jack plane can he
eliminated: for the time being,
at any rate. The trying plane
can he replaced with a metal
smoothing plane at a pinch. so

carefully chosen metal plane
can be an all-round tool. A
suitable size would be a tool
from thin, to t8in. long and

6.-Using plane on edge of wood.

metal
a

having a cutter in the region
of zriin. Such a plane will
double for the trying plane
and is handy enough for
smaller work.

At some time it will be
necessary to add a rebate
plane to the tool kit, and a
simple form of this is seen
in Fig. 7. This type of
plane has no fence, so the
handyman will find it con-
venient to use a strip of
wood nailed to the job as a
guide for the tool. If nail
holes will spoil the appear-
ance of the finished job then
clamp the fence in place.
Of course a more expensive

plane can be purchased and, besides
fence, this also has a depth gauge.
Another form of the rebate plane which

may be of interest is that used for cutting
a groove across the grain. This tool is fitted
with " spurs " which move ahead of the
blade and cut the wood, so preventing it
from splintering as the blade cuts.
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Pill for Radiation Protection
ANEW chemical called AET is being

incorporated into a pill which is being
developed as -a protection against radiation
sickness. The chemical has been found to
be too - per cent, effective in mice and in
monkeys. Experiment is being extended now
to human beings. AET's full name is Sz,
B-amino-ethyliso-thiuronium-Br-HBr and it
is cheap and easy to produce.

New Ocean Flow Below Gulf Stream
MFOVING in the opposite direction to the
A Gulf Stream, this new ocean flow has

been discovered off the coast of South
Carolina by a combined research unit of
British and American scientists. Present
ideas of ocean circulation may be entirely
changed by this discovery. The device used
was -British and is called a " Pinger." It
is a 9ft. long and tin. diameter aluminium
alloy pipe containing electronic signalling
apparatus. The southward moving lower
current exists only 18in. from the bottom.

Preventing Water Evaporation Chemically
RESEARCH on this problem is being

carried on independently in Australia,
South Africa and America. In a 14 -week
test in Australia a film of cetvl alcohol on
the surface of a reservoir saved 200,000,000
gallons of water which would have otherwise
1-'n lost by evaporation. In Ameriean
laboratory experiments a one -molecule thick
coating of hexacecanol on the water's surface
has eliminated more than two-thirds of
evaporation losses.

A Learning Machine
IN America a machine has been developed

to allow the modern medical student
to test his knowledge in private. A revolv-
ing drum is used, on which are printed the
question along with mutiple-choice type
answers. The right answer button gives a
green light and adds to the score, whilst the
wrong answer gives a red light and no score.

Colour Photography Put to Work
GEOLOGISTS and minerologists are

using aerial colour photography to spot
subtle shadings in mineral deposits which
are not easily spotted on the ground.

Foresters, too, arc gaining information on
the health and resources of their timberland
by the use, in addition to colour photography,
of 3D and infra -red.

Improved Microwave Relay System
THIS new system is capable of handling

more than to,000 telephone conversa-
tions or 12 television programmes plus 2,50o
telephone conversations. Recent develop-
ments such as the silicon rectifier, transistors
and ferrite switches are used. The system
is being developed by Bell Telephone
Laboratories.

Measuring Hardness
A MACHINE has been built by the

National Physical Laboratory to
calibrate hardness test blocks and so provide
a national standard of hardness. The
machine is to provide a standard for the
VickerS Hardness Scale, but the eventual goal
of the research is to provide a standard also
for the Rockwell Scale, which is used exten-
sively in industry.
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Ca0/1.Get"
Detailed Drawings and Notes on
Construction

THIS table has a Marleyfilm' top and
shelf. The splayed legs and tradi-
tional joints give a very sturdy

structure and if carefully made the through
dovetails and tenons add considerably to the
appearance.

Before commencing work a full-size ele-
vation must be drawn from Fig. I so that
lengths and angles can be accurately marked.

Fig. 1.-Side elevation and plan.

Prepare the wood to size, leaving the legs
parallel until all jointing has been com-
pleted. Each piece is then marked to length
from the drawing and lines marked round
with try -square and sliding bevel. The cross -
halving joints between the rails are cut in
the usual way and the dovetails on the ends
of the top rails are then marked and cut
(Fig. 2). These are held in position on
top of the legs and the sockets marked from
them. Cut with dovetail saw, coping haw
and chisel. Mark the mortise and tenon
joints with a mortise gauge set to a 5/16in.
mortise chisel and cut the tenons and mor-
tises. Wedging the tenons adds considerably
to the strength of the joint and, if a con -

By " TUBAL CAIN "

trasting wood is used for the
wedges, the appearance is also
improved. The legs taper
from tin. at the top to tin.
at the bottom and this taper
is cut with saw and plane.
Clean up the sides of the rails,
glue the halving joints to-
gether and level off the top

and bottom of
the rails when

2

the glue has
set. Clean up
the inside of
the legs and
glue the whole
table together.
It may be
found easier to
glue the mor-
tise and tenon
joints with the dovetails in
position dry and to glue the
top rails when the bottom
joints have set. A piece of
card cut to the correct angle
is useful for checking the
frame when assembling.
When all glue has set, com-
plete the cleaning
up and polish the
frame.

The top is a
zoin. square of
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kin. plywood cut to a twelve -sided shape.
First draw the diagonals of the square and
draw lines at 3o degrees each side of these
lines from the centre to the edges (Fig. 3).
Mark the length of these lines on the

diagonals a n d
join up the
twelve corners
thus marked.
Saw off most of
the waste and
finish with aplane. The
edges are sloped
slightly, t hi s
slope can be
tested with a

2.-Details of the
joints.

Fig. 3 (Left).-Marking
out the top.

sliding bevel. The
shelf is cut in the
same way from a min.
square and both pieces
are covered with Marleyfilm which is taken
over the edges but not underneath, any
surplus being cut off level with the under-
side of the wood. The top and shelf are
fixed by screwing up through the rails.



January, 1958

Br INGE

NEWNES PRACTICAL MECHANICS

W. J. Stannage Tells You How to Make

a Space -saving Fitment for the Kitchen
IN the average small kitchen a good deal

of space is taken up by the wringer
and stand-space that could be used

for a small kitchen table. Although the
wringer is used only a few times each week
it cannot be disposed of, so the author
designed a small, sturdy table capable of
housing it. As there are several types of
wringers it is impossible- to give exact
measurements for the table, but this design
can be quite easily adapted to suit individual
requirements.

4" t

/8"

the wringer to
swing out from
its normal
position below
the table top,
and the arc of
this swing isshown in
Fig. r.

The wood required is 2in. X 2in. for the
legs, 4in. X sin. for the top rail, and 2in.
X sin. for the centre and bottom rails. The

joints used are
shown in the draw -

\ /
LYNN /

,--.

As

----

S.ctionai1.-ai p,..v,
view at C '

Ef,

Fig. 1.-View of one side.

Table Construction
Two sides are required for the table, and

a general view of one of these is seen in
Fig. z. The dimensions given are as a
guide only, but special attention must be
drawn to the centre rails which are mortised
to the legs and shown at B in the drawing.
These rails must be low enough to allow

II

Li

- To suit width or wringer

/2"

1/

/4

/V
Fig. 2.-Front view.

Fig. 3.-De-
tails for kon-
structing the
spindles and
how they are
fitted to the

table top.

ing, and the bare-
faced tenon is used
to allow the top rail
to come flush with
the inside of the legs.
The joints at B are
ordinary mortise and
tenon, and at C
haunched tenons are
used. The outside
edges of the legs are
rounded off.

Fig. 2 shows a
front view of table
framework, and it
will be seen that two
rails are used to
join both end pieces
together. Themeasurement
between the inside of
the legs must he

equal to the overall length of the wringer
in question, plus sin.

Swinging Arrangement
The spindles which allow the table top

to swing are shown in Fig. 3. These are
simply two 2-lin. lengths of in. dia. bar
welded to plates as shown. The plates are
drilled to receive four lin. c/sk. Whit.
bolts. Two of these fittings are required.
The local garage will usually undertake
such small welding jobs at a moderate fee.

The spindles are fitted to the centre of the
table top as shown. Two cut-outs are made
to receive and house the section of the bar
which is welded to the plates. Material for
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the table top is in. plywaod of the water-
proof type. Holes are trilled in the table
top to receive the bolts, and the wood is
countersunk on the opposite side from the
plates to allow the heads to come flush with
the wood. This means that the nuts pull
up against the plate.

We now have a " swing top" table, one
surface of which is working surface: to the
other the wringer is attached, as shown in

- Tab/. top Support for wringer

Spindle

Fig. 4.-The wringer support.

Fig: 4. Most wringers clamp
to the top cross piece of the
stand, so a piece of timber
similar to the stand top is
attached to the table top. It
is attached to the same side
as the spindle plates, so the
ends of the wood must be
notched to sit over these
plates. Waterproof glue is
used to hold the support in
place, plus brass wood -screws
which pass through from
the other side of the top.

I

die hole

ke Mad steel plate-
4(8-

Fig. 5.-Inside view of frame
showing notch, hole for spindle

and M.S. plate.
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Again the wood is countersunk to make the
heads flush with the surface.

To receive the spindles two in. holes are
drilled in the top rails as shown in Fig. 5.
The centre of the hole is yin. from the top
of the rail and, to give greater strength, an
-kin. thick M.S. plate is sunk flush with the
rail. This plate is held in position by wood -
screws, countersunk as shown.

As also shown in Fig. 5, there is a notch

Retaining device
locking support

Leg

Retaining device
turned up

Support 1101,1 free

Support

Fig. 6.-Retaining device for supports.

in each leg, and they receive two lengths
of sin. sq. hardwood, which .act as sup-
ports for the table top. No dimensions are
given for the positions of these notches as
these are best found by placing the supports
under the top and marking off. When the
notches are cut, the supports should be a
push fit under the tep, and if this is not
observed the table will not be rigid. Before
these notches are cut or marked off, the
working surface should be covered with an
;;in. thick sheet of plastic. It is advisable
to fill in around the spindle cut-outs with
plastic wood before this is done. When dry,
the plastic wood can be sanded flush with
the table top, and will prevent water enter-
ing under the plastic sheet at this point.
The wringer side is fitted with two pieces
of plastic fitted close to the wringer support
and around the spindle plates.

Retaining Device
To make sure that the two supports do

not work loose, the retaining device shown
in Fig. 6 was devised. The illustration
shows the shape which was cut and bent
from a piece of sheet iron. It will be noted
that the hole is close to the edge, so allow-
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ing the device to be turned clear of the sup-
ports when they are to be removed. A
round -headed wood -screw passes through
the hole.

Water from the wringer will, of course,
run over the plastic table, so to keep the
clothes clear of this, it is necessary to have
a rack on each side of the wringer. These
racks are made as shown in Fig. 7, and as
will be seen, they consist of two side pieces
of tin. X Sin. timber, drilled to receive
lengths of -din. dia. dowel rod. They are
supported by four brackets cut from sheet
iron or aluminium, which are screwed to
the side pieces and also the table. It will
be noted that these supports are fixed to the
inside of the side pieces and also that they
are at least tin. from the front edge. If
this measurement is not adhered to, it will
be found that the supports are in the way
of the wood supports which slide below the
table front edge.

To prevent the water flowing over the
edges of the table, strips of wood are fixed
as shown in Fig. 8. These form sides which
direct the water to the narrow outlet at each
end. The dimensions of these strips are not
important.

Assembly
If the table top is completely assembled

Fig. 7.-The
rack and

supports.

it cannot be fitted to the finished frame,
so the following method is suggested: The
frame is finished and the holes drilled to
receive the spindles, also the M.S. plate
screwed in place over each hole. Next the
table top is cut to size and the  spindles
fitted temporarily. Now the wringer support
can be cut and pilot holes drilled for the
screws. The spindles can now be removed,
fitted through the holes in which they will
turn, and the table top again fitted. Next
fix the wringer support in place, use the
plastic wood to fill around the spindles and,
when dry and sanded, fix the plastic sheet
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to both sides. When this has been done, the
notches for the supporting lengths of hard-
wood can be marked off and cut.

In operation the table -top stand is simple.
The retaining devices are turned upwards,
so allowing the supports to be removed.

Wittr OUtlItt

Y .1 -

Weld str S

Wi support

Water outlet
/1/

Fig. 8.-Plan view of table showing wood
strips.

The table is then turned over,
so bringing the wringer to the
top. The two supports are re-
placed and the retaining devices
turned down, so securing the
supports in place.
When finished with the

wringer, the operation is re-
peated, this time the working

surface being brought to the ton. The
change -over takes less than one minute.

With this design it is assumed that the
handle of the wringer is of the folding
pattern, and also that it sits in the operating
position at such an angle as will allow it to
clear the top rail of the table. This point
should be carefully considered before work
on the design is commenced, but it should
be possible to " set " the handle to give the
required clearance. If this is not possible
it may require a new handle to be con-
structed. Because of the large number of
various wringer designs now on the market
it is not practical to comment further on
this. In the unlikely event of the handle
being of a fixed design it will then be neces-
sary to construct a new handle and knuckle
and attach this to the roller spindle. This
is, however, fairly simple job.

Life On Mars Report
New Evidence Based on Spectroscopic Studies

AN American, Dr. W. M. Sinton, of the
Lowell Observatory Fla3staff, Arizona,

h -s put forward new evidence of life on
M irs.

Spectroscopic stud:es of the Red Planet
were made in 1956 when Mars came close
to Earth, and these show that there is matter
on Mars absorbing the same wavelengths of
radiant energy as some forms of plant life
on Earth.

Exactly what this matter is is not
known, but Dr. Sinton suggests that it may
be bacteria, and in any case it is " organic

and regenerative, that is, living and
reproducing."

All the previous theories of life on Mars
have been based on the dark and light
changes which can be observed there. The
theory is that these are seasonal changes,
deriving their contrasting tones from the
recurrence of vegetation. On Mars, as the '
south polar cap melts, the darkness spreads
across the planet's equator to the other
hemisphere. This sequence is the opposite
to that on Earth, where vegetation regene-
rates from the equator up and down towards

the poles. Dr. Sinton goes on to say that
this may be because vegetation on Mars is
controlled by variations of moisture in the
air, not, as on Earth, by temperature.

Comparison with Lichens
During the 1956 spectroscopic studies, the

wavelengths being absorbed by matter on
Mars were compared with those recorded
for lichens on Earth. The use of the lichen
spectrum for comparison does not, however,
mean that there are lichens present on Mars,
but only that organic molecules are present.
Unless these molecules possessed some
regenerative power, however, they would be
unlikely to remain on the surface of.the Red
Planet without being covered by dust or
being decomposed by the action of ultra-
violet rays from the sun.
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HE motive power of the timer shown
in Fig. r is a contactor unit, surplus
equipment of the United States Artny

Signal Corps. In its superficial appearance it
resembles the familiar 120
size spiral developing tank
(see Fig. 2). It is a cylinder
of very robust black plastic.
measuring 3M. in dia. at the
base and 3in. in height.

At the base of the cylinder
is a small, internally screwed

' cover marked " F -S " shields
sin. Within this cylinder are
four bright steel contact pins,
numbered t to  4, and of
unequal thicknesses. A small
cover marked "F -S " shields
an adjusting mechanism. This
mechanism has not so far
been used, since the dial
speed has proved to be accurate.

At the head of the cylinder is a moulded
four -lug flange. Each lug has a threaded
socket of an anti -vibration nature. This
socket will take 6 B.A. bolts.

Above the flange, the dial proper is
slightly raised, and is 3in. in dia. The
most important feature is the timer face.
This is r_. -in. dia. and it is glass -
covered. The single hand is luthinous.
against a black ground. One quarter of the
sweep of the hand is painted on the black
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r 3

3

Fig. 2.-7he contactor unit and zvarning lump.

ground. When the hand is within this
quadrant the contacts are " made."

The dial ground is marked in quarter
minutes. Further calibration is best made
with a glossy white enamel or luminous
paint, using a fine brush. These calibra-
tions are quite effective if made on the
outer surface, of the glass. The controls of
the contactor are very simple and clearly
marked. The mechanism, described as
"jewelled " and of 72 -hour run, is wound
by means of a small milled knob marked
" Wind," with direction arrow.'

Two switches, moving in opposite planes,
And bOth with luminous caps, control the
mechanism. One marked Clock " gives
" Stop" and "Run." The " Stop is
effective at the end of the full minute, just
before contact is made. The other switch,
marked " Contactor," " In "-" Out," allows the
contact to be used or dispensed with at will.

The Contactor, in its excellent original
packing, is very light. It- costs 94. 6d.
(postage extra) and is supplied by Messrs.

met- Ja di 41

Fig. i.-The completed
timer safelight.
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A Simple and
Inexpensive Device ,c

tc

By J. C. LOWDEN cc

Leads
to

Lamp

Super - Radio, Whitechapel,
Liverpool.

The Case
This is of the minimum size,

as can be seen in Fig. 3, but
may be expanded by a con-
structor wishing to use a larger
safelight screen. The wood
used may be of any variety.
In the original model the cor-
nets are dovetailed, but this
jointing is quite optional-a
simple glued butt -joint would
be quite effective.

The two sides are cut from
pieces of softwood 71in. by
3in., shaped as shown in
Fig. 4. The ends are from the
same thickness, measuring 41,in.

Current Warning Wind
Points Light Knob

Push -push
.Swiech controlling
Working Light

;i1E.S
Holder

Control
Switches

t"^"..z.c.

Cycle
Battery

in. (front) anti X
3,1n. (rear), as shown in Fig. 5.

The base, lightly pinned to the
sides, measures 41in. X 7!,in. X
din. thick.

The flat top holding the con-
tactor is a 41in.. square of 3 mm.
plywood. In this top is cut an
aperture of 3in. dia. to accept the
upper surface of the contactor
(see Fig. 6). The aperture
should be plotted so that the
contactor just clears the back
wall of the case, allowing the
maximum room for the various
lights and wiring. The flat top
is screwed to the sides of the
box.

Four holes. to accept 6 B.A.
bolts, are drilled in the flat top.
The exact spacing of these holes
is, of course, governed by the
lugs on the flange. When these
holes are drilled the contactor

may be bolted to the flat top.

The Warning Light
This is a red panel light, ex/A.M.

5C/1553, supplied by Messrs. Milligan,
Harford St., Liverpool, at 6d. plus postage.
It is a plastic cylinder in. dia. x
long. It accepts standard M.E.S. bulbs.
The light is screened by a ruby glass, but
has a further green screen on a spring hinge.
If this green screen is brought into use the
light is reduced to the minutest image of
the filament, ideal for use' when using fast
pan. plates or film in open dishes.

4%;

II

a**7
Holes for

ofr /On right hand'
1, side Oniyi

Side
2 off, .%.1 thick

2,2

1

Clock
Dial

a for

Lead from 3
tl Lamp

3.-Perspective view with one side and screen removed.

71-2'

Fig. 4.-Dimensions of one side.
The lamp is fixed by drill-

ing a hole ;:in. in dia. at a
convenient point on the flat
top. The case is pushed
through this hole and secured
by use of the spring and
circlip fitted. The simple
connections are at the base of
the lamp case.
The Battery

The battery used is a twin -
cell cycle lamp type with
two brass contacts. The bat-
tery lies on the floor of the
box. To facilitate battery
changing a fixed current
point is made on the inner
surface of one side of the
case. This is simply a pair
of woodscrews, with a small
washer on each. Two short
leads are screwed under the
washers, each terminating in a
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" bulldog clip." The clips are secured to
the battery terminals.

The Working Light
This is wired as shown in Fig. 8. One

pair of lead, is taken from the current point
to a M.E.S. batten holder screwed to the
inner surface of the front end of the box.
As it is essential that this lamp be under
control, a small panel switch is inserted in
the circuit: The switch used is a tiny
2 amp. push -push switch sold by Messrs.
Milligan at is. each. A 4in. hole is drilled
in the front end of the case and the switch
protrudes through this.

To increase the efficiency of the working

Hole for switch (34' die)

Pear Ent/
/ off thick 34*

Fig. 5.-Dimensia is of the two ends.

light and to cover the battery and wiring,
a small reflector of thin sheet aluminium is
fitted uncle: the bulb.

The Contactor Wiring
Since no plug to fit the contact pins

appears to be available, it is necessary to
improvise. Two .in. lengths of fine brass
spiral spring, salvaged from a broken lamp
fitting, are soldered to a pair of short flex
leads (Fig. 7). The spring sleeves (fine

3,/g dia. hole
for Lamp

41/

3 de
Dial aperture

Flat Ton
3mm plywood

dia. hole
for Switch

Fig. 6.-Details of the top.

bore tube may also be used) are
insulated with cycle valve
rubbers. One lead is taken
from No. 2 contact to one point
of the fixed current point. 'The
other is taken from No. 3 con-
tact to the terminal of the warn-
ing light. If the audible warn-
ing is not required by the
constructor the wiring is now
completed by taking a lead
from the remaining lamp ter-
minal to the fixed current
point, completing the warning
light circuit.

The Audible Warning Device
If it is desired to incorpor-

ate an audible warning device
in the timer a slight alteration
of the main circuit is necessary,
as shown in Fig. 7. One lead
is taken, as before, from the
current point to No. 2 contact.

The second lead from the
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Working
Light

MES Batten

Twin -cell
cycle /amp
battery

Push -Push
Switch

Current
Points

Warning
Lamp

Contacts

J Bulldog clips

Fig. 8.-The contactor wiring.

point is taken to one connection of a two-way
section of a " chocolate bar " connection.
This connection is screwed to a convenient
point on the underside of the flat top. A lead
is taken from No. 3 contact and paired into
the connector. One pair of leads is carried
from the opposite end of the connector to the
lamp terminals. A further pair of leads
from the same is taken through the side of
the box. This pair of leads is connected to
the terminals of a small buzzer, which is
screwed to the outside of the case. Several
firms advertise small ex/W.D. buzzers, or
they may be bought very cheaply from the
toy counters of chain stores where they are
sold as dolls' house fittings.

Since the intermittent sound of the buzzer
would be irritating if it were not actually
required, a switch to control it is inserted
into the buzzer circuit, the push protruding
through the flat top.

The Safelight Screen
In the original model, the safelight screen

is a rectangle of No. 400 Ruby Perspex,
measuring giin. X akin. The upper edge
of the Perspex is closely fitted to the flat top,
while the remaining edges are screwed to
the sides and front of the box.

Many constructors will prefer to use com-
mercial screens. These are sold in a variety
of sizes, and the size purchased will more or
less govern the size of the case. Fitting such
screens should offer little difficulty.

The Timer in Use
The model described is used to time

development of plates and cut ifilm. With
ortho material the warning light is left
un.covered, and the main safelight used with
discretion. In processing pan. material the
safelight is switched off, and the filter
snapped over the warning light to dim it to
its merest glow. The buzzer signal is most
useful during this work.

During enlarging work the timer rests on
the enlarger baseboard, in the light of the

Flex with fine spiral spring soldered to wire

Cover brass sleeve with cycle valve rubber tubing

Fig. 7.-The additional wiring for the buzzer and home-made
plug details.
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beam. There is no vibration problem. Test
strips are timed from the dial, and the
prints made as decided in the light of these
strips. Print development is normally done
by inspection in the light of the safelight,
but where timed development is desirable the
timer is used.

The timer is normally used as a " desk
type " light, but it works with the same
efficiency when affixed to the wall of the
darkroom, or stood upside down or on one
end on a shelf.

The case was sandpapered, stained and
given a couple of coats of french polish
after completion.

A Piston Problem
SSUMING the continuously running

" mechanism to be perfect and neglecting
the possible cushioning effect of oil in the
bearings, does the piston in an engine stop
at the top of a stroke? One school of
thought says that it does not. It is realised
that by " stopping " one means for only an
infinitesimal part of a second, but another
school says that if the piston ever got into
this position, i.e., there was a period when
there was a dead straight pull, the crank
would remain thus a very short period. The
objectors to the stopping theory say that the
piston reaches. the top at a specified point in
time, similar to the geometrician's " point,"
which is assumed to have position but no
magnitude. What is your opinion?

The Answer
This is a question which allows of many

interpretations. Consider the motion of the
piston simply as the extension of the crank
and consider the path of the crank as a
circle made up of an infinite number of equi-
distant points. At the moment in question
the pull of the piston can be represented by
the vertical diameter. The theoretical
direction of travel of the crank at this
moment is in a horizontal plane, represented
by a line drawn tangentially to the circle.
The crank then at this moment has no
vertical motion; only a horizontal one. It
really does stop travelling at the end of each
stroke when it changes from a vertical motion
to a horizontal motion.

A lot depends on what is meant by stop-
ping at a change of direction. We could
regard a circle as a polygon with a vast
number of sides; a 3o -sided figure would, at
a short distance, appear circular. A figure
with a trillion sides (drawn, say, within the
area of a square foot) to all intents and
purposes is a perfect circle, and yet we
know in theory it has a trillion sides. Thus
the curved line is always changing direction
and we could philosophically argue that the
direction stops and changes a trillion times.
Thus the motion of a crank and piston,
though to the human eye appearing a
beautifully smooth and continuous circular
action, is really an infinite number of jerks
around a polygon of a vast number of sides.

THE " PRACTICAL MECHANICS "
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Making a Book Rack
An Attractive Design, Including

Drawers
By A.E. SMITH

HARDWOODshould be used for this
book rack with two drawers under it
and it looks especially attractive in

oak. The wood for the carcase is all siin.
wide and sin. thick and this is prepared and
marked to length. Mark the positions of
the mortises and length of the tenons (Fig.
2) and gauge the joints with a mortise gauge
set to a tin. mortise chisel. All gauging is
done from the front edge of the wood. The
lin. projections between the tenons, which
fit into corresponding housings in the ends
(Fig. r), prevent the shelves from bending
and interfering with the smooth running of
the drawers.

Cut the tenons and mortises and cut out
the housings with a chisel, finishing them
with a router set to the correct depth (bin).
The appearance is improved if two wedges
of a contrasting wood are inserted across
each tenon. Two saw cuts are made across

Fig. 1.-Derails of
the j..inr3.

each' tenon about 3/32in. from top and
bottom and the mortises made slightly wider
at the outside. The partition is joined to
the shelves with housing joints stopped .gin.
from the front edge. Cut the housings,
assemble the carcase, and then cut the
partition to fit. The back rail is lap dove-
tailed into the ends (Fig. I). Shape the ends
and clean up all inside surfaces with
smoothing plane and glasspaper. Glue the
mortise and tenon joints, cramp up, and
insert the wedges. Glue the partition and
back rail into position and, when the glue
has set, clean up the outside of the carcase.

The drawers can now be
made as shown in Figs. 3
and 4. The fronts are planed
to Sin. thickness and care-
fully fitted into the carcase.

Front

Side

The sides, 3/I6in. thick, are planed to a
tight sliding fit into their respective posi-

(Concluded at bottom of next page)

Groove for
Bottom

Drawer S//p

3.-Draaur cons! tm:tim.

,
,/ ,,-4

,i4
.

.
,

o

. ./,1--_
-jviik- Tb'

-.1

Fig. 2 .-Ce7erat arrangement.

Side
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Fig. t.-The com-
pleted dinner waggon.

THIS dinner waggon is strongly built and
has plenty of shelf room, as can be
seen in Fig. 1. The shelves are easy

to wipe down and the waggon is heavy
enough to give stability when negotiating the
edges of carpets and other similar obstacles.

The frame can be made from any suitable
hardwood, but steamed beech is suggested.
The legs arc mortised to receive the tenoned
rails, haunched tenons being used, and the
inside of each rail has a rebate lin. deep X
lin. on which the shelves rest so that they
are flush with the top of the rails. The
joint is shown in detail in Fig. 2 and from

CUTTING LIST
4 legs ... ... 27in. x I lin. x riin.
6 side rails ... 252 in. x ',lin. x fin.
6 end rails ... x6/ in. x 'lin. x fin.
6 strips ... zxin. x lin. x fin.
6 strips ... Inn. x fm. x fin.
3 shelves ... ... 25,iin. x t6iin. x fin.
4 castors ... ... 3in. rubber-tyred wheels

All measurements are finished sizes.

A DinnerWaggon
Details of the Joints and Construction

Notes
By A. J. WHITEHOUSE

Fig. 3 it will be seen that the
rails are set in lin. from the out-
side edge of the legs. This
diagram also shows that the ends
of the tenons of the side and
end rails meet in the mortises in
the legs and consequently must
be mitred. The top rails are set
down tin. from the top of the
legs and the bottom rails up

The middle rails can be
fixed in any position desired.

"Berite," one of the new heat -resisting
plastic surfaced boards, was used for the
shelves, and should be -lin. in thickness. Each
shelf must be cut away at the corners to fit
round the legs. When the shelves have been

Fig. 2.-Method of jointing.

fitted into the rebates, strips of wood sin.
square are screwed from beneath to the tops,
and flush with the edges, of the rails, and
these serve both to keep the shelves in
position and also to prevent things sliding
off the wagon when it is in use. To enable

Fig. 3.-Plan view of
one of the joints, shoW-

ing mitred tenons.

crumbs to be removed easily there is a gap
of t kin. between the strips and the legs.
The ends of the strips and the tops of the
legs are rounded off.

The completed waggon is mounted on
rubber-tyred spring -loaded 3M. castors.

Finishing of the woodwork can be done to
taste, but a quite satisfactory and simple
method is to give the wood a coat of clear
cellulose lacquer, rub down with fine steel
wool, then finish with a good wax polish.

Making a Book Rack (Concluded from previous rage)

ii

Fig. 4.-Front, side and plan elevations of the
drawer.

tions and the back is cut to exact length.
Square off the ends of the sides and gauge
the depth of the dovetails and sockets with
I cutting gauge. When gauging the ends of
the front and back, the gauge should be
set at a fraction less than the thickness of
the sides so that these stand up slightly
when the drawers are assembled. Mark and
cut the dovetails and from these mark and
cut the sockets. Note that the drawer
bottom passes under the back. Plough a
Ain. wide groove inside the drawer fronts
3/16in. from the bottom edge, clean up the
inside surface and glue the drawers together.
Make the drawer slips, glue into position,
insert the bottom,. and proceed with the
fitting when the glue is set. If the sides
are planed down level with the ends of the
back and front and a thin shaving taken

off the top and bottom, very little further
adjustment should be needed to obtain a good
fit. A small drawer stop is fitted to the
bottom shelf in. from the front edge, the
drawers pushed right in and the fronts
planed level.

Finally, glasspaper and polish the whole
job and screw a small knob in the centre
of each drawer front.
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SHOULD the builder consider the method
of constructing the frames described
in November a little complicated, an

alternative method is to prepare card-
board patterns, made full-size from the
drawings, and set the frames up to these.
There is, however, the risk of the patterns
themselves getting -out of true by cockling
or bending unless the material is very stout.
This method involves a little added labour,
but is, of course, simpler.

For this part of the work we shall require
57ft. of zlin. X tin. mahogany, planed
finished size. This can be purchased ir.
two lengths, each 8ft. 6in., but it would be
better to have aft. 9in. lengths to allow for
split ends. This timber is, of course, for
the side members.

For the floor members we shall require

5

57"

Continued from Page 68
November issue

off half the width of
the transom, which
will be t9in. (half of
the total 38in.) and
mark the point L.
Similarly mark off
the other half, mark-

3'-
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A Sturdy All -wood Craft, Ideal for the

Week -end
extremities N and 0 respectively, as shown.
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The Curved Bottom
You can now proceed to pencil in lightly

then curved bottom, proceeding from the
point I outwards to L and M, taking care
to get each side. the same and a gentle
regular curve.

It is a good plan to do one side first, then
make a paper template from tracing paper,

8"

2%8"

A/1 other dime/is/tans as frame No /

h- 6" -14.- 6" - 6 6

3' 9///
Fig. ar,-Dimensions of frame No. 5.

9"

Illli 11-A9ft

Al/ other dimensions as frame No./

IA- 6" 5" 6"-"l

Fig. to.-Dimensions of frame No. 4.

soft., or two soft. lengths, of zin. X tin.
mahogany (planed sizes).

For fastenings we require 36 brass
countersunk head screws, tin. long, No. 8
gauge, but since we shall require more of
these later on, it is as well to purchase a
gross packet.

-The Transom
The transom forms the back of the boat

and is made out of mahogany tin. thick. A
piece of this timber 3ft. 3M. long X 161in.
wide and tin. thick must be obtained and
squared up to these dimensions, and is repre-
sented in Fig. 53 by the rectangle A B C D.
Now all the sides of the transom are curved,
but fortunately the radius of the curve is
not of vital importance within reasonable
limits. Proceed to draw the line E F
from the bottom edge. This will be the
chine line. Next draw the line G H
from the top edge, and the vertical line H I
down the exact centre of the plank.

Starting at the point J, where the vertical
line cuts the lower horizontal one, mark

4.

l'-2"

i'-3343"

3' -3"

and transfer it to the other side. Deal in a
similar manner with the top curve which, it
will be noted, is flatter in the centre and
falls off quickly at the ends.

The side curves are similarly marked out
afier marking a point P and Q on each line
N L 0 M, at its centre, and drawing a line
tin, long at right angles to them extend-
ing outwards; the ends of these lines repre-
sent the points through which the curve will
pass.

If a template is used (which for these
curves is strongly advised), only one side
need be so measured.

When you are quite satisfied that the
curves are regular, pencil them in distinctly,
and saw round them, thus producing your

A// other dimensions as frame No I

re-- 6" -01-0-- 6"

61/2"

Fig. t2.-Dimensions of frame

ing the point M, then the line L M will
represent the total width of the transom at
this point, which, of course, is 38in.

Deal in a similar manner with the line
G H, working from the point K outwards
in two half -breadths of x5 tin., marking the

6 " 6"

No. 6.

transom. The edges may then be planed up
true and smooth.

The transom is, however, by no means
finished, for we must provide some means of
housing the ends of all the seam battens,
chines and gunwales without cutting into and

,...7.0011
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weakening the transom itself. This is simply
accomplished by framing the inside of the
transom with 21in. X sin. mahogany, and
shaping the outer edges to conform with it.
It is then slotted out in accordance with the
drawing, Fig. 14, which should make matters
quite clear. What we have really done is to
incorporate a seventh frame wish the
transom.

It should be noted that the slotting is only
done in the framework and not the transom
itself. The framing should be securely
screwed to the transom with rain. No. 8
screws as used for the frames.

As shown in the drawing, the side fram-
ing is only carried up as far as the line
G H which corresponds with the line G H
Fig. 13. Apart from housing the rails and
battens, this framing greatly strengthens
the transom and doubles the thickness of the
edges to which the planking end will ulti-
mately be secured. For ihe framing a
further piece of mahogany 2,in. X sin. X
6ft. long should be used.

The Stern Post
This is made from 2in. X 2in. oak, and

the usual method of construction, and the
one employed by professionals is to rabbet
the side grooves into the solid piece. This
method is likely to be difficult for the
amateur boat -builder, and so a deviation is
made from standard practice and the stern

NEWNES PRACTICAL MECHANICS

from the points C and D, and the
post is then sawn down vertically along
this line, which will have the effect of split-
ting the post in two parts lengthwise. Next
mark off the line E F which is ;in. and
plane off this corner. Now round off the
corners A B when the resulting post will
resemble Fig. 17. The other piece cut off
is not wanted.
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between this point and the roof of the
workshop. Fig. 19 should make this quite
clear.

The curve taken up by the marked batten
is approximately the fore and aft curve or
sheet of the bottom of the boat.

If the workshop floor is of wood it is as
well to nail the two blocks down to it.

The next operation will be to get the stern

Top

Slots et similar spacings to frame No. 6.
fremework only notched

Fig. r4.-The inside of the transom facing forward.'

The sawing operation is somewhat tricky,
and if the builder doubts his ability to cut
this straight he can cut clear of the line
into the waste part and finally finish off
with the plane.

H

/=2"

3=2"

O
IN

Fig. 13.-Details of the transom.

made in two parts, the second
put on after assembly.

stronger for this class of
a better landing for the

of good, straight oak, 2in.
long, and square up the

ends and, refer-
ring to Fig. 16,
proceed as fol-
lows:

On the end
mark the line
A B which joins
diagonally oppo-
site corners,
then draw C D
parallel to it, but
kin. distant from
it. A line on
each side of the
timber can be
carried down

This method is
boat and allows
plank ends.

Obtain a piece
X 2in. X 17in.

4//2
Approx

Screw'
here

Stem post

1.41/2"

part being

Bevel this end until post,
overnengs by approx 41/2

Note. Post originally /7 long
1P -lost in bevelling

Floor

Batten

Setting Up
For this operation a springy batten of

wood will be required ; ordinary deal will
do, 2in. wide and, say, Bin. thick, about
'oft. long. A wooden block about if t. long
and Sin. wide, about 2in. thick, and
another one, ift. long, 4in. wide and 2in.
thick, will also be required.

Provided with this timber and referring
to Fig. 18, proceed as follows:

On the 2in. surface of the batten mark 2"
the line A 3M. from'the end, then 91in.
from this line B ; follow on with the lines
C, D, E. F, G, which are spaced ift. 6in.
and, finally, the line H, which is 'ft. 2in.
These lines represent the positions which '
are occupied by the stern, frames, and
transom.

Now clear a space on the workshop floor
and lay the batten down face up with the
lines showing, and place the Sin. block
under the mark A.

Next measure a point on the
batten midway between the two
blocks and, at this point,
with the aid of a stout piece of
wood or pole, bend the batten
down by wedging the shore

The post will,
of course, have
to be slotted for
the battens, etc.,
but this will be
done after the
job has been
temporarily set
up.

When the
frames, transom
and stem post
are made up,
temporarily s e t
them up in order
to find other

c dimensions which
can only beaccurately
obtained in this
manner.

Fig. 15 -Temporary method of setting up the stem post.

post in position temporarily and, since this
does not occupy a vertical position relative
to the bottom, it must be suitably shaped.
In Fig. 15 it will be seen that the stem
leans forward or overhangs, and the extent
of this overhanging can be seen by the
dimensions given. To thus prepare the
post, cut the bottom off at an angle which,
when placed on the batten, allows the post
to overhang approximately the required
amount. This is best done by making the
angle slight at first, and then truing it up,
increasing the angle by cutting away more
wood until it is correct, when it can be
temporarily fixed to the batten by means of
a screw passed through from underneath.
This can be done by either removing the
shore or by springing the batten up.

The correct location of the stem post
will be when its rear edge is along the
line A, the small edge, of course, facing
forward.

The transom may now be set up in a
similar manner, and it will be noticed that
this also overhangs, but not to the same
extent as the stem post.

This is, of course, mounted centrally over
the mark so that the mark lies in the joint

itself and its framing.
The batten must pass
under the ex ac t
centre of the tran-
som and the centre
batten slot will act as
a guide here.

In order to obtain
the angle for the over -

between the transom

Side

20

Figs. 16 and 17. -
Method of construc-

ting the stern. Beck

Front

Side

hang, the bottom of the transom must be
bevelled with a plane, this bevel being
carried right along the bottom from side to
side as shown in Fig. 20. The transom
may be temporarily secured by a screw in
a similar manner to the stem, post, but owing
to its weight it will have to be supported
by further blocks and a strut as shown in
Fig. 20.
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--1 "1-"--9P /46" /46" /' 6" /4-6"

Fig. 18.-This sketch should be studied when setting up.

Having set up the transom, put the frames
i:i their various positions, No. t frame
occupying the position B, No. 2 C, and so
on.

These can be secured by a single screw
passed through the centre of the bottom or
floor member of the frame into the batten.

Mark A
Floor

Roof or beam

Shore

Centre of batten

Mark H

Fig. 19.-The fore and aft curve or sheer of the bottom of the boat.

The hole made does not matter as it will be
required later.

Great care must be taken to get the
frames central, and here again the central
batten slots can be used as a guide.

As an added precaution a piece of
X 5/16in. deal batten could be run down
the centre of the setting -up batten. The
frames would then fit exactly, as the central
batten slots would fit over this guide batten.
Extra labour is involved, of course, but it
ensures that the frames will not only line
up correctly but will set firmer on the set-
ting -up batten. The extremities of the
bottoms of each frame should be supported
on wooden blocks making sure that they are
the same height from the floor on each side
and square with the setting -up batten.

When all the frames are set up they can
be braced together by means of temporary
battens run round inside the frame, one on
each side at the top and one on each side
at the bottom.

These battens may be of tin. X fin. deal,
and should be lightly tacked with a small
nail to each frame.

They are secured to the transoms by
tacking them inside the framing in a similar
manner to the other frames. At the stem
post they are tacked to the bevelled sides.

These battens, together with the supports
on transom and stem, further aided by the
shore, will hold the complete assembly
sufficiently rigid. The complete arrange-
ment is shown in Fig. 21 The blocks
however supporting the extremities of the
frames and transom are not shown in order
to avoid complicating the sketch. It will be
noted that the top batten makes a sharp
curve upwards from the last frame to the
transom. If any difficulty is experienced
Note. -Location of notches
determined after marking off
on temporary erection

Gunwale batten
notch ex34'

a-- r7//5
Stern pcsl

/Support

-*-A1,22 seam
batten notch
lkix 'WY shg

2

Temporary
battens tacked
inside frames

5 block

here, it is not essential to secure the batten
at the top of the transom framing since the
purpose here is to support it, and a point
lower down can, therefore, be chosen.

When all the frames are set up square
and vertical, run a batten round the frames
on the outside edges. Where the batten
touches each frame, it does not do so fairly,
but only touches on the corners.

The frames must, therefore, be bevelled
to conform with the run of the planking
which, at the moment, is represented by the
batten.

The frames should be marked where they
are to be bevelled and removed one at a
time to be dealt with.

During the process of bevelling some of
the slots will be reduced in depth, and these
must now be deepened to conform with the
bevel, that is to say, the slots will also be
cut on the bevel.

The transom, too, will have to have its
sides bevelled in a similar manner, and the
slots adjusted accordingly. The stem post
can be slotted later.

Fitting the Chines and
Seam Battens

The seam
battens are
fitted first as
these a r e
easier a n d
lighter than
the chines or gunwales, and will add rigidity
to the structure for the heavier work later on.

The seam battens are made from t in. X
5/16in. mahogany, and four of these will be
required, each t ift. long, planed finished
size, also some brass pins or copper tacks,
tin. long.

To fit these battens, square up one end

Setting -up batten
Gunwale

Na/seem batten Upper seam
..4otch 114 .1%4

ten,5/I6 Lower seam bat

Chine notch Chine 11
lex 34"x N"
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and tack it in the lower
batten slot of the transom
(this is, of course, the
second slot up). Now
bend the batten round the
frames, tacking it into

each frame notch.
Should any error have been made, the

notch may have to be cut out a little larger,
but this does not matter very much as it can
easily be filled in afterwards with a little
plastic wood.

Having got the batten tacked to the last
frame (No. t, since you are working from

the stern end) bend the batten
round until it meets the stem
post side, and mark this point
on the stem post: this is where
it must be slotted to receive the
end of the batten.

Deal similarly with .the lower
batten on the other side, then
the two top ones.

Never finish one side completely, always
work with battens or planks on alternate
sides, building up the two sides together.
By working in this manner, strains are kept
equal and distortion avoided.

When, how-
ever, the
second batten
is brought
round to the
stem post see
that the dis-
tance between
it and the
lower one is

Mark H

Bevel bottom edge to
obtain angle _

Floor 4 "Block

kmporery
apporting

strut

Overhang
l"

907

Fig. 20.-Temporary set-up of the transom. Suppoi'ru blocks are not shown.

the same as their distances on frame No. I;
also see that the battens on each side of the
boat meet exactly opposite each other.

The positions of these battens must be
clearly marked on the stem post ready for
cutting out in a manner similar to the
frames.

(To continue])

Shore from roof

Floor Gunwale chines and seam battens fitted Setting -up batten
Framework ready for side planking itemporary
battens etc are not shown - but should be retained) Rounded bottom

of transom
extending lid'
below chine
line. See Fig a.

Fig. 2L-The position and details of the various j times a tens post.
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BUILD YOUR OWN CLUBHOUSE
A Project That Members Can Undertake Themselves

THE main structure consists of
3in. X 3in. corner posts, stub
tenoned into the top and bottom

rails, the latter being half -lapped at
the corners. The top and bottom rails are
3in. X 2in. and the intermediate framing
3in. X ilin. all housed to each other and
well nailed. The framing of the front and
back is shown in Figs. 9 and to, and the
cross partitions in Fig. tt. Note the 2in. X

fillets at the corners which provide a
neat finish to the matching, as shown in
Fig. 14.

The structure is cladded outside with ;in.
tongued and grooved matching and internally
with similar matching.

The Roof
The rafters are 5in. X 2in. birdsmouthed

over the front and back top rails and are
spaced out equally as' shown dotted in
Fig. 4. These support Ain. tongued and
grooved boarding covered with roofing felt.
The construction is clearly shown in Fig. 12.

Doors and Windows
The door and window openings can be

finished with tin, planed linings 4 -kin. wide.
To these fix ifin. X in. stops to suit doors
and window sashes. The window sills are

37,2"

By J. JOHNSTON

3x Fascia

Felt

3"K 11/;

1/8" x 1 Lining

//2"x 1/2. &op

Fig. 12. -Roof

54" Boarding

tin., the frame being filled in with in.
tongued and grooved matching. The other

doors are of the ledged and
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Fig. 9. -Framing of the front.
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Fig. to. -Framing of 'the back.

5in. X 21in. weathered and checked for the
sashes which have 2in. X tlin. stiles and
top rails and 21in. X On. bottom rails.
The joints of the sashes can either be
tenoned or half lapped and where the sashes
meet it will be necessary to rebate the edges
of the stiles as shown in Fig. 13. Four pairs
of 3in. hinges, two casement stays, two tower
bolts and two casement fasteners are all the
fittings necessary. Fig. 14 shows the con-
struction of the window opening.

The front door tin. thick is framed up
with mortise and tenoned joints in `the usual
way. The stiles and top rail arc 4f in, <
tin. and the bottom and mid rails 8in
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battened type with 41in. X
ifin. top rails and Tin. X
Ilin. mid and bottom rails
covered with Bin. tongued
and grooved matching. Cut
an opening in
the matching of
the end doors
about 8in. X
8in. and fix a
piece of per-
forated zinc to
the back of the
aperture finish-
ing this off by
nailing rain. X
lin. fillets
round the four
edges of the
zinc. If de-
sired, small
opening win-
d o w sashes
could be con-
structed in the
outside walls
of the W.C.s in
place of the
ventilators in
the doors.Doors and
windows could
be bought orpicked up

All Framing 3, if;

secondhand which would save a good deal
of labour.

The Seat
Four haffits are required for the seat and

these are framed up from 21in. X ain.
timber with half lapped joints. The seat

consists of tin. tongued and
grooved flooring nailed to the
haffits and fixed at the ends to
2in. X rain. fillets screwed to
the matching.

57, i.randG.
Matching

2x

3x3

Fig. It (Left).-Franz-
ing of cross partitions.

General
Provide hat and coat hooks

and paint the structure with two
undercoats and one coat of gloss
paint outside, and one undercoat
and one coat of gloss paint inside.
For a cheaper job the outside
could be finished with creosote.
It is also advisable to treat the
bottom runners and the wood
plugs with creosote or other wood
preservative.

Finally, be sure to get the per-
mission of your Local Authority
before starting to build.

Meeting stiles
Fig. t3. -Enlarged plan of meeting stiles of

windows.

1/2. rand G Matching

.3*X///2"

%.*
, 

478 x / Lining

.1(kik

Fig. t4.-Ferspec-
rive view of window
opening and corner.

/3/4 Sash

5.52
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6"CTELESCOPE MIRROR
C:inding the Mirror Disc : Testing for Accuracy :
Polishing and Figuring By J. PARKER

THE production of an accurate reflector
for an astronomical telescope is a
task which falls within the capabili-

ties of the amateur handyman. An efficient
mirror can be made at home, the only
equipment required being two glass discs
and the abrasives, polishing materials and
silvering chemicals.

When suitably mounted, the reflector
will provide it' constructor with hours
of interest and pleasure in the observa-
tion of the moon, planets, stars and
nebula:.

The Telescope
Fig. r shows the arrangements of the

optical components of a reflecting tele-
scope ; it will be seen that the concave
reflector is situated at the rear end of
the tube, and the eyepiece fixed at the
side, near the front end of the tube.
For the purposes of simplification the
eyepiece is depicted as a single lens,
although in practice a Huygenian type
of eyepiece would be employed which is
composed .of two plano-convex lenses.

In this sketch the mirror is shown
reflecting light from a star or very dis-
tant terrestrial object ; this light can be
considered as being parallel, and would
normally be converged to the mirror's
prime focus ' f,' there forming an image
of the star or object.

In this position the image could not be
conveniently observed, so a prism ' p ' is

interposed which
diverts the focus to a
point outside the tube
where it can conveni-
ently be inspected by
means of the eyepiece

C..

It will be appreci-
ated that since the
prism lies directly in
the path of the oncom-
ing light, a shadow
will be cast upon the
mirror of an area
equal to that of the
prism (since the inci-
dent light is parallel
the shadow can also
be considered to be
parallel, ignoring dif-
fraction effects). This
represents a loss

Incoming
Parallel /ight

'Jr

Iii

Silhouette of phew)
Reflector

Fig. 1.-Diagram show-
ing the optical compo-
nents of a reflecting

telescope.

of light, but the loss is negligible when the
area of the mirror is large in comparison with
the area, of the shadow. In the author's
telescope the silhouette of the prism was
0.525 sq. in., which is less than 2 per cent.
of the area of the 6in. reflector-a negligible
amount.

The magnification depends upon the dis-
tance of the principal focus from the surface
of the mirror and the magnification factor
of the eyepiece. The size of the telescope

is determined by the diameter and focal
length of the reflector-in other words, by
its aperture. There are obvious limits to
the size of a home -constructed telescope :
the focal length should be such that the
eyepiece is comfortably placed for the
observer's eye when the tube is in a vertical
position. A focal length greater than this

Dowe/

Dowe/
hole

Dowel hole
Adjustable ot

Too/ board

4 Diameter
wooden

disc

Door knob

Mirror disc handle

Fig. 2.-Grinding post and details of tool board, mirror
disc and handle.

would make impossible the study of the
heavens directly above, unless a much more
ambitious mounting were constructed of a
type rather beyond the capabilities of the
average amateur. In addition, as the size
and weight of the telescope increases, the
strength and mechanical efficiency of the
mounting increases in importance.

The aperture decided upon by the author
was f/ to, using a reflector of
6in. diameter and the tube -
length a little over 5ft.

Materials
Two glass discs of equal dia-

meter are required, one for the
mirror disc and the other to be
used as a grinding tool ; these
discs should be of a thickness
not less than one -eighth of the
diameter. A small thickness -
to -diameter ratio would be
liable to flexure or deformation
of the reflecting surface under
its own weight, thus causing
serious deterioration of image
quality. Blanks suitable for
mirror discs can be obtained
from Chance Bros., Ltd., of
Smethwick, either with edges
roughly ground to diameter but
not guaranteed circular, or with
edges machined and square
with the main surfaces. Blanks
suitable for use as grinding tools are also
supplied. These blanks are obtainable with
a thickness of one -sixth of the diameter.

The abrasive used is carborundum
powder, a good selection of grits being Nos.
70, 9o, 120, F, FFF, 400 and 600. These
grits are not at all expensive and can be

Fig.

183

obtained either from local engineers'
stores or from the Carborundum Co., Traf-
ford Park, Manchester.

Rouge is required for polishing two to
three ounces should suffice with care.
Jeweller's rouge can be obtained from watch-
makers' suppliers and is quite often stocked
by chemists.

A small quantity of pitch is required
for securing the mirror disc to its
holder. The polishing tools are made
from pitch with the addition of bees-
wax.

Preparation
Since the grinding operation wi:1 be

a lengthy process, it is advisable to take
extra care with the preliminaries.

The grinding post is the first and
most important item; in this case the
indispensable requirement is rigidity-
is must either be very heavy or securely
anchored. The author's post was a tree
trunk which had seen service as a chop-
ping block, this was screwed to the
floor and made a stout grinding post.
A stout barrel or even a stone bird-
bath might be suggested as possible
grinding posts. The height should be
from 3/4ft., the width of the top and
base should not exceed 18in. to permit
of a comfortable grinding action whilst
walking round the post.

The top board, which carries the glass
tool -disc, should fit on dowels so as to be
removable when changing over to finer
grades of carborundum ; this fitting is
shown in Fig. 2.

A shelf or table should be situated con-
veniently close to the post. This should be
cleared and covered with a sheet of news-
paper ; on it are placed a dish of clean

3.-The

Illustrating throw -of stroke

P

"Rocking"caused by over long
stroke

used in the grinding
shown diagrammatically.

water and the tin containing the first grade
of carborundum grits. A place should also
be provided in which to stand the mirror
disc in the intervals between grindings.

Next, a position must be found in which
to stand the mirror disc upright when test-
ing for radius of curvature ; there will need

actions operation
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to be a clear space of at least sift.
in front of the mirror ; the necessity for .this
will be explained when the procedure
of testing for radius of curvature is
described.

Grinding powders should be kept in tins
and clearly labelled ; one grade only should
be kept on the shelf near the post at a
time.

Fig. 4.-An actual minor being ground.

Grinding
The tool -board (Fig. 2) is placed on its

dowels on the tool -post; the dowels should
be a snug fit-no movement of the tool can
be tolerated when grinding.

The disc selected for use as the tool is
placed in position on the tool -board and
secured by means of the adjustable edge -
piece; a piece of felt placed beneath the tool
disc will help to prevent rocking which
might be caused by an unevenness in the
tool -board.

The whole assembly-tool, tool -board
and tool -post should be
quite rigid, and incapable
of independent movement.

A handle is required for
the mirror disc, as shown
in Fig. 2. The underside
of the 4in. wooden disc,
which should be quite dry,
is smeared with turpentine, and a little
melted pitch poured over it. The holder is
then stood aside for a few minutes in an
inverted position to allow some of the heat
to dissipate. When ready for applying to
the glass, the pitch should be warm and
sticky, but not too hot.

The mirror disc, which should be gently
warmed, is smeared with turpentine and the
pitch -coated holder pressed against it, taking
extra care to set it as centrally as possible.

When these preliminaries have been com-
pleted, the grinding operation can com-
mence. The tool surface is wetted with a
medicine dropper full of water and about a
teaspoonful of No. 7 carborundum powder
applied. The mirror disc is similarly wetted,
and laid on to the tool.

The grinding operation is carried out as
follows : the mirror disc is stroked back-
wards across the centre of the tool in the
direction directly away from the operator.
On the completion of each stroke the mirror
is rotated about 20 deg. As the strokes are
made the operator walks slowly round the
post so that no two strokes follow exactly
the same diameter (see Fig. 3).

A rhythmic action should be aimed at,
walking round the post at the rate of one
step for each complete stroke. After a few
journeys round the post this action including
the little spin at the end of the stroke will
become quite automatic, and the number of
steps taken to complete the circuit of the
post will become constant.

An actual mirror is shown being ground
in Fig. 4.
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The throw of the stroke should ideally
be equal to the diameter of the tool; care,
however, should be taken not to exceed this
or the mirror disc will rock at the end of
each stroke resulting in chipped tool edges
and consequent scratches on the surface of
the mirror.

The tool should be kept moist enough to
allow of easy passage of the mirror over the

tool, too much water on the other
hand will result in much of the car-
borundum escaping over the edge of
the tool. The correct proportions of
carborundum and water are best
found by experiment.

Grinding is continued until the
harsh gritty sound has softened and
the mixture of grits and water has
become white with powdered glass.

More carborundum
and water are then
applied to the tool,
and grinding con-
tinued.

The rate at which
the mirror grinds
concave depends
upon the pressure
applied and the
number of strokes,
but it is unwise to
attempt to speed up

the operation by applying undue pressure
or increasing the number of strokes per
minute. Intimate contact of the mirror and
tool should be maintained whilst grinding
and this is not practicable at a high speed,
which would result in the mirror rocking
slightly upon its edge at the end of each
stroke. This would result in a turned -up
edge which would be very difficult to remove.
Too much pressure upon the mirror handle
would produce a similar effect.

Two or three hours' grinding will probably
be required before the mirror exhibits. any

Fig. 5.-Test for determining the
of curvature.

appreciable concavity. It will be understood,
however, that since the radius of curvature
aimed at is soft. the amount of depression
visible will be quite small.

A straight edge laid across the disc will
provide a rough check upon the progress
made. After an hour's grinding a small gap
will be visible in the centre of the disc.
Grinding is continued with 7o carborundum
until the gap appears to be a little less than
1/32in. The mirror can then be rinsed
clean in preparation for the test to deter-
mine the radius of curvature.

Test to Find Radius of Curvature
The radius of the concave surface could

be obtained by means of a sphero-
meter, but the optical method
combines simplicity with a standard
of accuracy which is adequate for
this stage of the operation.

The rinsed mirror disc is dipped
in water in order to provide a par-
tially reflecting surface. It is then
stood upright against a wall or on
a shelf at one end of the i2ft. space
mentioned earlier, as shown in
Fig. 5.

Standing a few feet away from the mirror,
a lighted candle is held in such a manner
as to cause an image of the flame to appear
upon the surface of the wetted disc. The
observer now retreats slowly, moving the
candle from side to side, and raising or
lowering it when necessary to keep the image
visible.

Clear
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At first the image of the flame will follow
the movement of the candle; that is to say,
as the candle moves from left to right, the
image will move from left to right also, and
vice versa.

As the distance from the disc is increased,
the image will increase in size, and eventu-
ally a point will be reached where the image,
instead of moving to and fro, will appear and
disappear; beyond this point the. movement
will be reversed, that is to say as the candle
moves from left to right the image will move
from right to left.

The point at which no lateral movement
can be seen can be taken as being the centre
of curvature, and is equivalent to double the
principal focus. The distance from this
point to the disc is measured.

The focus aimed at is 5ft., so the radius of
curvature will require to be soft.

First tests should show the radius of
curvature to be well over this figure;' so
grinding should be recommenced and con-
tinued with occasional intervals for testing
until the desired curvature is very nearly
attained.

If the test shows that the radius of curva-
ture is too small, the concavity can be
reduced by reversing the grinding positions
of the mirror and tool discs, the mirror being
placed upon the tool -post and the tool -disc
stroked across it. When the radius is found
to be not more than 6in. more than soft., a
changeover is made to a finer grade of
carborundum.

The mirror disc and its holder are first
thoroughly scrubbed so that not a speck of
the original 70 grit remains. The tool -disc
and its base are removed from the post
and similarly scrubbed.

The shelf upon which the tin of 70
carborundum and the dish of water stood
is now cleared and the sheet of newspaper
replaced with a clean sheet; this is to mini-
mise the risk of coarse grits fouling the
finer grinding operations.

The tool on its base is replaced upon the
past, and a tin of finer grit and a dish of
clean water placed on the shelf. Grinding is
now continued with the finer grit.

The coarsely ground surface will require
to be worked with the 90 carborundum until
all the large grinding pits due to the 70
grit have been smoothed away; a good
check can be obtained by occasionally
inspecting the surface with a magnifying
glass.

Successive grindings with the finer grades
of carborundum will produce a surface with
a fine, silky texture. Both discs and holders
should be thoroughly washed when chang-
ing grits, and the water and newspaper
changed. Scratches caused by the intro-
duction of foreign grits at this stage can
take hours of back -breaking work to remove.

Care should be taken to maintain intimate
contact of the ground surfaces when using
the finest grade of carborundum; a little
soap or glycerine added to the water or good
quality talcum powder added to the

giass lamp

26.4" 284
Fig. 6.-The reflection test.

carborundum powder will lessen th': ten-
dency of the surfaces to adhere.

The finer grades of powder will produce
an excellent surface with a soft, silky feel;
this surface will not be transparent, of course
-this condition can only be attained by
polishing.

A further simple test is available to prove
the readiness of the surface for polishing.
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The set-up for this test is depicted in Fig. 6.
A distinct white image of the filament should
be seen on the surface of the mirror at the
12 deg. angle indicated. If the image Is
red, the surface is not yet ready for polish-
ing, and fine grinding must be continued
until the reflected image is white.

An extra half hour spent at this stage
in obtaining a perfect surface will save hours
of rouge polishing.

Polishing
Polishing of the finely ground surface is

effected by means of a pitch tool charged
with rouge. This tool can be made either
by running melted pitch over the glass tool
in situ or by making a hardwood disc the
same size as the mirror for use as a base
for the pitch. The former method makes a
good solid polishing tool, free from the
risk of deformation of the base; there is,
however, a danger of cracking an expensive
glass disc by pouring on the pitch too hot.
A hardwood based tool requires to have its
pitch surface re-formed before each spell of
polishing; that is to say, when it is left
overnight the mirror is allowed to rest on
it, thus preserving the surface contour and
counteracting the effects of warpage.

Polishing and Figuring
For the purpose of polishing and figuring,

two pitch tools should be used for optimum
results, a hard pitch for polishing and pre-
liminary figuring, and a softer pitch for final
smoothing.

The relative properties of these two types
of pitch are of the greatest importance.
Theoretically, it might appear possible to
polish and figure a good reflector simultane-
ously on one tool, but this would require an
impossibly perfect combination of correct
hand pressure, carefully calculated staggered
strokes and perfectly tempered pitch.

The practical method is to obtain a pre-
liminary polish with a hard pitch tool, using
staggered strokes in order to avoid as far
as possible tool edge zones; then figuring on
a hard tool with facets modified to alter
the mirror sur-face from
spheroid to para-
boloid, and to
correct polishing
defects thiswould he
followed by
" smoothing " on
a softer pitch tool.

The advantages
and disadvantages
of hard and soft
pitch tools might

Fig. 7.-Plan and
section of the pitch
tool used for

polishing. Hardwood or glass tool base

be summarised as follows; hard pitch polishes
comparatively rapidly and resists deforma-
tion due to hand pressure, on the other hand
the hard outer facets tend to produce marked
" ring " zones when regular strokes are
employed. These zones will be explained
more fully when figuring is dealt with.

Soft Tools
Soft tools possess the advantage of being

easier to mould to the shape of the mirror
and also they do not produce edge zones.
There are two very serious defects; the outer
facets are rapidly deformed by hand pres-
sure, which causes the mirror to polish more
rapidly towards the centre, thus causing a
central depressed zone which is exceedingly
difficult to correct; in addition, soft tools
polish very slowly. Pitch as obtained from
the chemist is usually too soft to use for
polishing, although useful in this condition
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for securing the mirror to its handle.
Polishing pitch should be capable of being
fractured easily into small fragments by light
blows with a hammer. A newly fractured
surface should be just capable of taking a
thumbprint, yet not
soft enough to be
depressed by the
thumb.

If the pitch
obtained is too soft
it can be hardened
by boiling, thus
evaporating some of
its more volatile
constituents. If too
hard it can be
softened by adding
a little turpentine.

Sufficient of the
prepared pitch to
cover the glass tool
or hardwood base to
a depth of about
*in. is melted in an
old pan together
with 'oz. of bees-
wax. It is then
strained through
muslin.

If the glass tool is being used for a base
it should be dried and carefully warmed;
it is then wiped over with turps.

The pitch is poured over the tool; a band
o: cardboard or stiff paper wrapped around
the disc and secured with string will prevent
the pitch from being lost over the edge.
Immediately the pitch has set, but whilst
it is still quite warm, the cardboard band is
removed and the edge of the pitch roughly
bevelled with a sharp knife lubricated with
a paste of rouge and water.

The mirror disc is smeared with rouge
and water and pressed hard on the warm
pitch, at the same time moving it back-
wards and forwards and rotating it in a
similar manner to that employed in grinding.
This is to form the surface of the pitch
convex so that it is a perfect fit for the
mirror.

When all-over contact has been obtained
between the mirror and the pitch, the mirror
is removed and facets cut in the pitch.

The pitch tool is shown in Fig. 7 and it
will be seen that it is divided into squares
which form a pattern which is slightly off
centre; if a square or the corner of a square
is .exactly in the centre of the disc the
remaining squares would form a pattern
symmetrically disposed about the centre, and
such a tool would tend to produce polishing
zones.
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lubricated with rouge and water; a paraffin -
soaked rag should be kept handy for keep-
ing the knife clear of adherent pitch. The
channels should be cut about ;,in. to .in.
deep.

pitch polishing tool during the polishing proce;s.

When the faceting has been completed,
the pitch too should be allowed to stand
overnight, with the mirror disc, coated with
rouge, resting upon it; this is to "iron out "
the edges of the facets, which would be rased
when cutting the channels.

The mirror disc has its handle removed
and the pitch scraped off and cleaned up
with paraffin. Greater control of the polish-
ing and figuring operations is possible with
the handle removed, and the heat of the
hands is equalised over the whole disc-an
important consideration to be borne in mind
during the figuring operation.

A small quantity of rouge is placed upon
the surface of the mirror and a little water
added. The mixture, which should be of
a creamy consistency, is spread over the
surface with the fingertip. The mirror is
then placed on the tool and polishing
commenced. (See Fig. 8.)

The action is similar to that used for
grinding but the strokes are much shorter
and should be slightly oval instead cf straight
backwards and forwards. The strokes should
be constantly varied in length to avoid tool
edge zones. More weight is applied using
both hands and the disc rotated about
20 deg. every two or three strokes.

Polishing must be continued, occasionally
renewing the rouge, until the greyish ground
surface entirely disappears and becomes
transparent. The mirror is then ready for
testing and figuring.

Cutting the Facets
The facets are best cut with a sharp knife (To be concluded)
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ELECTRIC convection heaters provide
the safest possible means of warm-
ing a nursery or sickroom, they are

also very useful for the background heating
of a hall or sitting -room. The maximum
element temperature of the type of heater
shown in Fig. r is less than 3co deg. C, so
that there is little risk of it setting fire to
any clothing, etc. Since such heaters rely
upon heating the air and not upon direct
radiation, it is possible to use a protective
cover of quite fine mesh to provide the
maximum of safety. Also, no glow is given
out to cause frightening shadows on the
ceiling of a small child's bedroom-a most
important point. All the components
required are readily available and for the
convenience of readers a parts list is given
at the end of this article.

The particular heater shown in Figs. i
and 2 is intended only for background heat-
ing in a child's bedroom and provides either
Soo or r,000 watts output as selected by the
switch visible on the right hand side. It is

Fig. 2.-The cover removed to show the method of supporting the
elements and the inner guard plate which is secured to the back

of the square aluminium bar by self -tapping screws.

totally enclosed in small mesh expanded
aluminium with inner guard plates on the
two sides, so that it is as safe as possible
from the curiosity of small, prying fingers.
The only part of the heater which becomes
too hot to touch is the top, but even if this
is touched a bad burn is unlikely as the
specific heat of the aluminium (and there-
fore the amount of heat in the metal) is not
very high.
Aluminium
aoole spacer spacing washers

Nut and
washer on
end of
mild steel
"ad thread'

5 Porcelain

elements

Heat resisting
insulating

tubing

,"
:44

Cement -
asbestos
sheet

Fig. 3.-The method of mounting the heating
elements.

w it h asbestos
fibre as the
warp. The
dimensions of a
typical r,000
watt 23o -volt
grid would be
some rein. X
9in. X -kin. The
passage of an
electric current
through t h e
resistance wire
raises the tem-
perature of the
grid and hence
of the air in
its vicinity.
This air is then
displaced b y
t h e relativelycooler air

around it, with the result that
cool air enters at the bottom of
the grid and warm air leaves at
the top. Such grids should
always be mounted vertically with
at least a sin. gap on either side.

A Limitation
There is little radiation from

these elements which leads (in
the author's opinion) to one
limitation on their use. They are
not considered suitable for the
main source of heat in a room
such as a lounge, since they
encourage a draught across the
floor, and the warm air tends to
stay up in the ceiling, As back-
ground heaters in a room in
which people are active, or for
a sickroom, they arc excellent.
They also make an excellent
clothes airer if fitted in the
bottom of a well -ventilated cup-
board. However, their use cannot
be recommended for a bathroom
or similar location where con-
densation may cause partial short
circuits in the element.

A word now about the
general design and con-
struction of elect ric
convection heaters. The
heating element consists of a
grid of resistance wire wound as
the weft thread in an open mesh,

,,Curved aluminium baffle.

Heating element

....._,

I

NN\

Red lamp would
provide attractive

glow.

Louvres of expanded eluminium in en attractive colour

Fig. 4.-Suggested brief details for a convector heater for a hall.
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FOR. THE MODERN HOME
Details of Some Attractive Designs and
Instructions for Making a Dual 50011,000 Watt
Model Which is Safe, Cheap and Easy to Build

Zr

By DANIEL BRANN

Fig. I (Left).
-A dual
500 1,000
watt electric
convection
heater built
for maximum
safety in a
child's bed-

room.

Casing preferably
of metal.

20"

Fig. design previously described in July, 1957,
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Fig. 6. - Sug-
gested design for

a hall.

Alternative Designs
An attractive heater for a hall could be

made as shown in Fig. 6. This might well
carry two r,000 watt elements, each with its
own switch control. The elements should be

92,
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Right hand side inner view

Fig. 7.-Construction of end plates. The Sin. square bar is
easily bent by hand, then riveted on.

mounted as shown in Fig. 4, with curved
aluminium baffles to direct the air flow and
keep the top cool. If a red coloured lamp
were inserted below the grids, an attractive
glow would issue from the apertures, this
would also serve as a pilot light to prevent
the heater being inadvertently left on.

The sketch, Fig. 4, is not intended to show
constructional details, but is merely a
suggested design, on which the reader can
base his own construction.

Many other designs will suggest them-
selves to the reader, and another, details
of which have been published in a past issue,
is shown in Fig. 5. In order to illustrate
the method of supporting the elements
and the electrical connections the construc-
tion of the model shown in Figs. 1 and 2
will now be described.

Construction
Two 500 -watt heating elements, each

measuring gin. X 7in., were mounted on
aluminised mild steel all threads " (see
parts list), insulated with heat resisting in-
sulating tubing and spaced by porcelain
washers as shown in Fig. 3. One end of
the assembly was spaced by in. X )in.
aluminium angle bent from r/r6in. alu-

. minum sheet. The other side of the nets
was spaced by a cement/asbestos sheet 'in.
thick and min. X 8in. overall. The top
two corners of this asbestos sheet were cut
out to clear the ;in. square aluminium bar
on the insides of the endplates (see later).
The top of the completed assembly is visible
in Fig. 2, which shows the appearance of the
heater with the cover removed.

The sides were cut from lin. aluminum
plate and the legs and cover supports were
formed by bending and riveting on some

square aluminium bar, as shown in
Fig. 7.

Short lengths of the same bar at " A" (in

Neutral wire
Black or Blue Red

To Mains Plug

Fig. 8.-Circuit diagram. The leads W, X,
Y, Z should be kept short and insulated either
with insulating tubing or, preferably, porcelain

beads..
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Fig. 7) take the self -tapping screws which
secure a perforated metal tray, to enclose
the bottom of the heater. All riveting was
performed with kin. aluminium rivets, care-
fully countersunk on the outside of the end-
plates and subsequently filed elf flush. Six-
inch lengths of in. X .1in. aluminium angle
fixed to the insides of the endplates, as
in Fig. 7, provide the fixing for the asbestos/
cement board carrying the elements. A
junction box on the back of the asbestos
panel is used to connect the element leads
to the switch and mains lead, as shown in
Fig. 8. In this way, one element is switched
on when the lead is plugged in, the other
is brought in as well when the switch is
used. Provided that the junction box arid
leads are kept well behind the asbestos panel
and to the bottom, there will be no risk of
their being overheated.

Safety
Three very important points remain, the

metal framework must, as in all electrical
apparatus, be earthed; the mains lead should
be securely clipped to the leg of the heater
so that no strain can come on the corice-

;Concluded on page 197)

Element
One

w

Element
Tv..o

Junction
Box-

Single-pole
single-throw switch -

GreenE a
rtoh, wire

Must be
connected
to metal frame
of Heater

PARTS LIST
Prices are bound to vary a little ; wit 1 this in
mind the prices given have been rounded up a

little-to be on the safe side
k s. d.

13 0

One dozen mild
steel all threads,
tin. x 6in.

Two dozen porce-
lain spacing
washers, .t in. long

One foot fin. bore
heat resisting tub-
ing

One piece tin. alu-
minium sheet
rain. x rzin.

Six feet rain. square
aluminium bar(thisnis the mini-mumlength
which can usually
be bought)

Expanded alu-
minium sheet
(speaker fret)

Switch and lead ..

Two Soo -watt 23o- Cressall Mfg. Co.,
volt unmounted Eclipse Works,
heating nets Tower St.,

Birmingham, 19

Rivets and odds and
ends of angle and
nuts

Porcelain beads ..

Total cost of heater as

55 3 6

9.9 53 I 0

I 0

Any large tool shop 12 0
or scrap merchant

6 o

59

z

Live wire

99

59

55

Any amateur radio
shop at about
2/- per sq. ft.

Any amateur radio to 0
shop

Scrap box I 0

4 0

Local electrical r o
supplier

illustrated /2,2 t2
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ELECTRIC convection heaters provide
the safest possible means of warm-
ing a nursery or sickroom, they are

also very useful for the background heating
of a hall or sitting -room. The maximum
element temperature of the type of heater
shown in Fig. r is less than 3co deg. C, so
that there is little risk of it setting fire to
any clothing, etc. Since such heaters rely
upon heating the air and not upon direct
radiation, it is possible to use a protective
cover of quite fine mesh to provide the
maximum of safety. Also, no glow is given
out to cause frightening shadows on the
ceiling of a small child's bedroom-a most
important point. All the components
required are readily available and for the
convenience of readers a parts list is given
at the end of this article.

The particular heater shown in Figs. i
and 2 is intended only for background heat-
ing in a child's bedroom and provides either
Soo or r,000 watts output as selected by the
switch visible on the right hand side. It is

Fig. 2.-The cover removed to show the method of supporting the
elements and the inner guard plate which is secured to the back

of the square aluminium bar by self -tapping screws.

totally enclosed in small mesh expanded
aluminium with inner guard plates on the
two sides, so that it is as safe as possible
from the curiosity of small, prying fingers.
The only part of the heater which becomes
too hot to touch is the top, but even if this
is touched a bad burn is unlikely as the
specific heat of the aluminium (and there-
fore the amount of heat in the metal) is not
very high.
Aluminium
aoole spacer spacing washers

Nut and
washer on
end of
mild steel
"ad thread'

5 Porcelain

elements

Heat resisting
insulating

tubing

,"
:44

Cement -
asbestos
sheet

Fig. 3.-The method of mounting the heating
elements.

w it h asbestos
fibre as the
warp. The
dimensions of a
typical r,000
watt 23o -volt
grid would be
some rein. X
9in. X -kin. The
passage of an
electric current
through t h e
resistance wire
raises the tem-
perature of the
grid and hence
of the air in
its vicinity.
This air is then
displaced b y
t h e relativelycooler air

around it, with the result that
cool air enters at the bottom of
the grid and warm air leaves at
the top. Such grids should
always be mounted vertically with
at least a sin. gap on either side.

A Limitation
There is little radiation from

these elements which leads (in
the author's opinion) to one
limitation on their use. They are
not considered suitable for the
main source of heat in a room
such as a lounge, since they
encourage a draught across the
floor, and the warm air tends to
stay up in the ceiling, As back-
ground heaters in a room in
which people are active, or for
a sickroom, they arc excellent.
They also make an excellent
clothes airer if fitted in the
bottom of a well -ventilated cup-
board. However, their use cannot
be recommended for a bathroom
or similar location where con-
densation may cause partial short
circuits in the element.

A word now about the
general design and con-
struction of elect ric
convection heaters. The
heating element consists of a
grid of resistance wire wound as
the weft thread in an open mesh,

,,Curved aluminium baffle.

Heating element

....._,

I

NN\

Red lamp would
provide attractive

glow.

Louvres of expanded eluminium in en attractive colour

Fig. 4.-Suggested brief details for a convector heater for a hall.

January, 1958 January, 1958

FOR. THE MODERN HOME
Details of Some Attractive Designs and
Instructions for Making a Dual 50011,000 Watt
Model Which is Safe, Cheap and Easy to Build

Zr

By DANIEL BRANN

Fig. I (Left).
-A dual
500 1,000
watt electric
convection
heater built
for maximum
safety in a
child's bed-

room.

Casing preferably
of metal.

20"

Fig. design previously described in July, 1957,
PRACTICAL MECHANICS.

NEWNES PRACTICAL MECHANICS

Fig. 6. - Sug-
gested design for

a hall.

Alternative Designs
An attractive heater for a hall could be

made as shown in Fig. 6. This might well
carry two r,000 watt elements, each with its
own switch control. The elements should be
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Fig. 7.-Construction of end plates. The Sin. square bar is
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mounted as shown in Fig. 4, with curved
aluminium baffles to direct the air flow and
keep the top cool. If a red coloured lamp
were inserted below the grids, an attractive
glow would issue from the apertures, this
would also serve as a pilot light to prevent
the heater being inadvertently left on.

The sketch, Fig. 4, is not intended to show
constructional details, but is merely a
suggested design, on which the reader can
base his own construction.

Many other designs will suggest them-
selves to the reader, and another, details
of which have been published in a past issue,
is shown in Fig. 5. In order to illustrate
the method of supporting the elements
and the electrical connections the construc-
tion of the model shown in Figs. 1 and 2
will now be described.

Construction
Two 500 -watt heating elements, each

measuring gin. X 7in., were mounted on
aluminised mild steel all threads " (see
parts list), insulated with heat resisting in-
sulating tubing and spaced by porcelain
washers as shown in Fig. 3. One end of
the assembly was spaced by in. X )in.
aluminium angle bent from r/r6in. alu-

. minum sheet. The other side of the nets
was spaced by a cement/asbestos sheet 'in.
thick and min. X 8in. overall. The top
two corners of this asbestos sheet were cut
out to clear the ;in. square aluminium bar
on the insides of the endplates (see later).
The top of the completed assembly is visible
in Fig. 2, which shows the appearance of the
heater with the cover removed.

The sides were cut from lin. aluminum
plate and the legs and cover supports were
formed by bending and riveting on some

square aluminium bar, as shown in
Fig. 7.

Short lengths of the same bar at " A" (in

Neutral wire
Black or Blue Red

To Mains Plug

Fig. 8.-Circuit diagram. The leads W, X,
Y, Z should be kept short and insulated either
with insulating tubing or, preferably, porcelain

beads..
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Fig. 7) take the self -tapping screws which
secure a perforated metal tray, to enclose
the bottom of the heater. All riveting was
performed with kin. aluminium rivets, care-
fully countersunk on the outside of the end-
plates and subsequently filed elf flush. Six-
inch lengths of in. X .1in. aluminium angle
fixed to the insides of the endplates, as
in Fig. 7, provide the fixing for the asbestos/
cement board carrying the elements. A
junction box on the back of the asbestos
panel is used to connect the element leads
to the switch and mains lead, as shown in
Fig. 8. In this way, one element is switched
on when the lead is plugged in, the other
is brought in as well when the switch is
used. Provided that the junction box arid
leads are kept well behind the asbestos panel
and to the bottom, there will be no risk of
their being overheated.

Safety
Three very important points remain, the

metal framework must, as in all electrical
apparatus, be earthed; the mains lead should
be securely clipped to the leg of the heater
so that no strain can come on the corice-
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lass SeleierMF for
the Nmateeer

IT is very often the case that the amateur
mechanic, woodworker or other hobbyist
Ifinds himself in need of a piece of

mirror glass of special dimensions for the
job which he has in hand. At other times,
also it may be desired to provide old' mirrors
with a new coating of silver in order to
remedy their defects and to bring them up
to their pristine condition, whilst occasionally
the experimental worker may wish to silver
glass articles of unusual shape, as, for
instance, the interior of a glass .sphere or
the inner sides of a glass vessel of irregular
design.

All such requirements can be fulfilled
satisfactorily by following the practical glass -
silvering instructions which are given in this
article. It is true, of course, that mirror
glass of all qualities and thicknesses is com-
mercially obtainable, but there is an interest
and a fascination in the home production of
an article, and particularly to the chemically -
minded worker will the technique of amateur
glass -silvering make its appeal.

By following the directions given in this
article, almost any type of glass can be
silvered satisfactorily. The few chemicals
required are not expensive and they are
obtainable from any local druggist.

Two Important Points
Two factors alone are necessary for the

success of home glass silvering. The first
lies in the careful making up of the silvering
solutions, whilst the second is absolute
cleanliness of all vessels, solution and glass-
ware throughout the process. The slightest
contamination of the silvering solution with
dirt or foreign matter will bring about
unsatisfactory results. Hence from beginning
to end of the silvering operations the vital
necessity of scrupulous cleanliness of every-
thing concerned in the silvering must be well
borne in mind.

If possible, it is best to make up the
silvering solutions with distilled water and,
also, to use distilled water for the final
rinsing and washing of the glassware under
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Straightforward Practical
Details for Carrying Out This

Process at Home
treatment. Ordinary tap -water or rain-
water will of course suffice for the process,
but the use of distilled water is in all
instances to be recommended.

It is not difficult to obtain an adequate
supply of distilled water. Merely boil a
kettle of water on a gas stove and allow
the steam from the kettle spout to impinge
upon a metal vessel filled with cold water.
The steam will condense and the water can
be collected in a dish or vessel placed under
the suspended can, as illustrated in Fig. I.
Needless to say, the sides of the condensing
vessel, as well as the receiver of the con-

densed water, must
be scrupulously clean
if the distilled water
is to be free from
contamination.

Removing Old
Silvering

If the glass to be
silvered has already
a deposit of silver on
it, as, for example,
an old mirror, the

Fig..r (Left) -4
simple method of ob-
taining distilled water.

Fig. 2 (Right)-
Cleaning glass sheets
in nitric acid by means
of cotton wool held

between glass rods.

old silver deposit
must first of all be
removed. This can
be effected readily
by immersing the
glass in a 5 per cent.
solution of nitric
acid in water, the
glass being subse-
quently well washed
under a stream of hot water.

The glass for silvering, whether it be
perfectly clean and new or whether it consti-
tutes an old mirror glass which has had its
silver removed in the nitric acid bath, must
first of all be subjected to a chemical clean-
ing treatment. No matter how clean the
glass may appear, this chemical treatment is
an absolute necessity, and any attempt to
silver the glass without the preliminary
treatment will end in failure.

First of all, then, the glass to be silvered
is washed in warm water, using a dean, soft
rag and a liberal amount of soap. After
rinsing, the glass sheet should be trans-
ferred immediately to a moderately strong
solution of bichromate of potash to which

about I per cent. of sulphuric acid has been
added and allowed to soak therein for about
an hour, or, alternatively, to a bath of strong
nitric acid.

As the glass sheet lies under either of the
above liquids it should be gently " scrubbed "
with a wad of cotton wool which is pushed
over its surface by means of a glass rod, sce
Fig. 2.

Finally, the glass sheet is rinsed in plenty
of clean water and then immediately trans-
ferred to the " silvering dish," which should
consist of a perfectly clean shallow dish just
large enough to 'accommodate it. A pholo-
graphic developing dish, preferably one of
the porcelain variety, makes an excellent
vessel for this purpose. As it lies in the
" silvering dish " the chemically cleaned glass
sheet is covered with a layer of water and
allowed to remain undisturbed while the
silvering solutions are being made up.

Silvering Solutions
Two silvering solutions are necessary.

They may, of course, be made up separately
beforehand and stored in brown or amber -
coloured bottles; they will keep in good
condition for a considerable time. They
must not, however, be mixed until
immediately before their use.

Solution A
Silver Nitrate, 4.5 grains or 0.5 gram.
Rochelle Salt, 4.25 grains or 0.7 gram.
Water, 5oz. or 25o ccs.

Solution B
Silver Nitrate, 39 grains or 2.5 grams.
Water, loz. or 25 ccs.
Solution B, however, needs special treat-

ment to bring it into a sensitive condition.
Add to this solution strong ammonia drop
by drop. A white precipitate will first form
and will rapidly turn brown. The ammonia
must be added until this precipitate just
dissolves, leaving a clear solution. Hence,
it is necessary after each addition of
ammonia to shake- the vessel containing the
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solution in order to give the precipitate a
good chance to dissolve. After the solution
has thus cleared; add to it, also drop by
drop, a weak solution of silver nitrate
(strength immaterial) until the solution just
perceptibly becomes cloudy and darkens.
Then dilute the solution with 25o ccs.
(81 -oz.) of water and bottle it for use.

Having prepared the two silvering solu-
tions in the manner described and chemically
cleaned the glass surface to be silvered, we
are now ready to undertake the silvering
operation proper.

NEWNES PRACTICAL MECHANICS

silvering of the glass will commence instantly.
The dish should be rocked gently for five or
six minutes in order to prevent parades of
the sludge which will form in the mixed
solutions from settling upon the silvered
surf ace.

Finally, after the above stated time, the
silvering solution is poured away (it is of no
further use) and a little clean water is
poured into the dish. The silvered glass is
given three or four of these rinsing treat-
ments and then removed from the dish and
allowed to stand on edge to dry.

A perfectly silvered

Fig. 3.-The actual silvering being

Pour off the water from the chemically
cleaned glass sheet and pour on to the latter
a strong solution of stannous chloride. Allow
the latter solution to remain in the dish for
about half a minute, then pour it off and
finally rinse the glass with several changes
of water.
Silvering the Glass

This stannous chloride treatment is not
essential to the silvering, but it is one of the
secrets of glass -silvering used by the trade.
Its advantage is that it gives a very adherent
layer of silver on the glass.

The glass sheet after having been finally
rinsed with water is allowed to lie, side -to -
be -silvered upwards, in the silvering dish.
Equal parts of silvering solutions A and B
are mixed in a clean glass vessel and im-
mediately poured into the silvering dish. The

surface will now be
present upon the glass.
In order to prevent
injury to it. the sur-
face, when dry, should
have poured over it a
little celluloid or
shellac varnish and
when hard this
varnish layer may be
further protected by a
thin coat of paint.
Thus, completely pro-
tected from atmos-
pheric action, the
layer of chemically
deposited silver will
remain bright for

deposited. many - years and will
form a perfect reflect-

ing surface, the quality of which can only be
marred by any possible surface irregularities
in the glass.

Glass Spheres
Naturally enough the silvering method must

be modified when dealing with glass spheres
and the inside of glass vessels. When these
have to be interiorly silvered, the chemical
cleaning solution, the stannous chloride
solution and the silvering solution are all
poured in turn into the vessel and swirled
about therein so that the interior sides of
the vessel are brought completely into contact
with the liquid. Otherwise, of course, the
procedure for the interior silvering of a

vessel is exactly the same as that -for an
ordinary sheet of glass.

The scrupulous cleanliness necessary for
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the success of glass silvering must extend to
the hands, or at least to the fingers of the
operator. It is best to handle the glass to
be silvered as little as possible, but when it
does become necessary to handle it by its
edges, the fingers should previously have been
well scrubbed with soap and water in order
to remove all perspiration and grease from
them. Dust, of course, must be guarded
against at all stages of the silvering operation.

Do not allow the glass sheet to remain
in the silvering bath for more than five or
six minutes, otherwise it will tarnish. If a
heavier deposit of silver is required, this can
be built up by pouring a further quantity of
the freshly -mixed silvering solutions upon
the silvered glass, allowing it to act for
another five or six minutes and then apply-
ing, if necessary,' a still further quantity of
the mixed solutions.

If any silver is found deposited upon the
front side of the glass this can easily be
removed by wiping with a cloth moistened
with dilute nitric acid, but not until the
silvered side of the mirror has been
protected by varnish.

Fig. 4. --Varnishing the back of a mirror.

Engineering Mechanics, by Archie Higdon
and William B. Styles. 585 pages. 32s. 6d.
net. Published by Longmans Green &
Co., Ltd.
THIS book is of American origin and

deals clearly and concisely with
fundamental engineering mechanics, empha-
sis being placed on the application of basic
principles to engineering problems. It is
written to help the engineering student to
a full understanding of the problems he is
likely to encounter, by teaching him to
break them down into basic elements rather
than solving them by the use of standard
formula. Sections are included on Basic
Concepts ; Resultants of Force Systems ;
Centroids and Centres of Gravity ; Equili-
brium ; Friction ; Moments of Inertia ;
Method of Work ; Kinematics-Absolute
Motion ; Kinematics-Relative Motion ;
Kinetics-Force, Mass and Acceleration ;
Kinetics-Work and Energy ; Kinetics-
Impulse and Momentum, and finally a
section on Mechanical Vibrations. 1,200
problems are included and the volume
is comprehensively illustrated and indexed.

View from Orbit II, by Antony Avenel. 166
pages. as. net. Published by T. Werner
Laurie Limited.
THE orbit of the Earth is the third

farthest from the sun, and that of the
planet Venus is the second farthest, or

Reeeittedi

Orbit II. This is used in the title to sug-
gest a detached, objective viewpoint. 'The
object under scrutiny is, of course, the Earth.
A question which is extensively considered
is whether the Earth and Man were formed
by design or by chance. The author's
theory is based on conclusions drawn from
many sciences which at first seem conflict-
ing, but which he has welded together. His
approach is new and his views disagree
with many existing ideas.

The Making of a Moon, by Arthur C.
Clarke. 182 pages. 21s. net. Published
by Frederick Muller, Ltd.

THE launching of the recent Russian
Earth satellite and the American

launching which is imminent have brought
this subject into the forefront of everyone's
mind. This book describes how the idea
of artificial satellites first arose and the
problems which had to be overcome in
their development. The types of informa-
tion which they can relay back to Earth are
discussed and also the uses and possibilities
of the larger space stations which will follow
as a logical development.

The Practical Electrician's Pocket Book,
1958. 544 pages. 6s. net. Published by
" Electrical and Radio Trading."
THIS pocket book (its size is 3' in. X

5in.) contains the whole range of
information likely to be required by the
practical and professional electrician. It has
been brought up to date by the inclusion of
chapters on Automation and Ultrasonics.
It is illustrated throughout with many
diagrams and an index is included.

" Manufacturing Processes," by Myron L.
Begeman. 610 pages. 64s. net. Pub-
lished by Chapman & Hall, Ltd.
THIS fourth edition has been completely

revised and has additional material
included. The book is intended mainly for
the student of engineering, but will also be
of use as a work of reference to the prac-
tising engineer and industrial worker. The
author, who has a background which is both
academic and professional, is now Professor
of Mechanical Engineering at the University
of Texas.

Among the new information :ncluded in
this edition are sections on electroforming,
metal coating processes, electro-spark
machining, ultrasonic machining, chem-
milling, and automation.

A great many illustrations, including both
line diagrams and photographs, are used,
and a number of tables are included. A
comprehensive index completes the volume.
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rhoosav electric /liotors
for the Worksho

By J. GILLETT

Some Points Which the Prospective Purchaser
THE handyman who is fortunate to

possess room to establish a small
workshop, is often faced with the

provision of motive power for the machines
he acquires, such as wood or metal turning
lathes, sawbenches, etc. For the uninitiated,
this is often quite a problem, especially
where funds arc limited. Much time and
money can be spent on motors which are
of no use, and which are eventually con-
signed to the scrap heap.

One of the first considerations is the
electricity supply available. Most domestic
supplies are standardised on alternating
current at a frequency of 5o cycles per
second, single phase, the voltage varying
between 200/250. There are a few areas
still supplied with direct current, where
special considerations apply. The more
common A.C. supplies will be dealt with
first, and the purchase of new motors for
use on these. Before setting out to pur-
chase, these essential details should be
known.

(r) What size motor is required (horse-
power).

(2) What starting characteristics arc
required. (This will be dealt with more
fully.)

(3) What speed the motor is to run at.
(4) Full details of the electricity supply,

e.g., 23o volts, 5o cycles, single phase.
(5) What restrictions the local supply

authority places on the use of single phase
motors.

Size of Motor
This, of course, depends on the size of the

machine which it is required to drive, and
some examples are given below.

Saw Benches : 4in. blade, 1/6 h.p. ; 6-7in.
blade, h.p. ; 8in. blade, l h.p. ; loin.
blade, r h.p. The saw bench in Fig. 4 uses
a i h.p. motor.

These figures are given as a rough guide
and are ample for sawbenches not being
continually used day after day.

Wood Lathes: tin, diameter work 41 h.p. ;
din. diameter work, 14 h.p. (see Fig. 3).

Metal Working Lathes: Ain. swing,
h.p. ; 4in. swing,; h.p.

Bench Drills : fin. capacity, 1/6--, h.p. ;
'-in. capacity, 3 h.p.

Grinding Wheels : din. wheel, 1/6-+ h.p. ;
6in. wheel, h.p.

Starting Characteristics
These are determined by the tool that

the motor is to drive, and are dependent on
the amount of effort required to start the
machine turning. Sawbenches, lathes, drills,
etc., require little extra effort on the part
of the motor to start them turning, and an
ordinary split phase type may be used (Fig.
a). If the starting duty is heavy, such as
a motor driving a compressor for paint spray-
ing, a capacitor start motor is advisable.
This type of motor may, develop as much as

three times its rated horsepower at starting,
and is thus well equipped to turn a com-
pressor over initially. This type of motor
is easily distinguished, as the condenser
is usually mounted on the outside of the
motor frame, in a cylindrical container. The
cost of a capacitor type motor is usually
about 3os. more than the ordinary split
phase motor in the fractional horse power
range. A typical example is shown in
Fig. 2.

Fig. 1.-A typical single-phase split -phase motor,
made by Brook Motors.

Motor Speed
The standard A.G. motor will only run

at fixed speed, and apart from a very slight
drop in speed when on heavy load, the
.speed of a motor cannot be varied, and the
voltage of the supply will not affect this
speed. This fixed speed at which any one
motor will run is determined on the actual

ill.
..'"111111"111111111111111Y.

Fig. 2.-A typical single-phase capacitor type,
also made by Brook Motors.

winding employed and the frequency of the
supply, which is fixed by the supply
authority. For normal purposes the two most
useful speeds from the workshop point of
view are 1,500 r.p.m. and 3,000 r.p.m. These
are what are known as the " synchronous "
speeds, and are used as a matter of con-
venience, as no two motors will run at
exactly the same speed on load. The actual
load speeds will be in the region of 1,4.20-
1,450 and 2,800-2,900 r.p.m. respectively,
depending on the efficiency of the motors.
Many other speeds below these are avail-
able, but these motors are costly. Motors
at 3,coo r.p.m. are .slightly cheaper than their
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Should Bear in Mind
1,500 r.p.m. counterparts, and this saving
must be offset against any necessary pulley
reductions to reduce the speed of the driven
shaft if this is much slower.

Small sawbenches and wood -turning
lathes normally run at a high speed
in the region of 2,000-2,500 r.p.m., and it
will be most economical to use a motor
running at 3,000 r.p.m. in this case.

Metal -working lathes and drills usually
run at much lower speeds, perhaps only in
the region Soo -n000 r.p.m., and it Will be
much more economical to use the slower
speed motor running at 1,500 r.p.m. Most
grinding wheels run at high speed, and the
small bench grinder will require the faster
motor.

The size of pulley required for the driven
shaft can be easily calculated, using the
followinob formula :-

Size of Driven Pulley =
Dia. Motor Pulley X Motor Speed

Required Driven Speed
The Details of the Electricity Supply

The details of the electricity supply, if not
known, can be obtained from the local elec-
tricity supply authority's office, or from any
local firm of electrical contractors.

The size of single phase motor which may
be used is restricted in some areas, although
this is not likely to affect the domestic user,
as the size limit of motors which may be
used is usually in the region of r -r4 h.p.
Above this size special starting arrangements
have to be made to restrict the current
taken on starting to avoid any disturbance
in the supply mains. Assuming that the
motor you require is smaller than this, the
way is clear for you to place an order for
the exact machine required.

A typical order for a motor for a small
sawbench might be one h.p., 220 volts, 50
cycles, single phase, 1,5oo r.p.m. " X "
motor (specifying the particular manufac-
turer preferred) of the split phase type. The
salesman is then left in no doubt as to what
is needed.

Prices vary from different manufacturers,
but a motor of the above type would cost
in the region of £7 los. The necessary
pulleys and belting may be bought at the
same time, and it will be necessary to know
the diameter of the driven shaft so that the
pulleys may be purchased ready bored to
size and fitted without further machining.
Full wiring and connection diagrams are
included with every new motor, so there will
be no difficulty on that score.
Secondhand Motors

It is doubtful whether there is any
advantage in the purchase of secondhand
electrical machinery, unless conclusive
electrical tests prove that there is absolutely
no fault to be found with it. Without
specialist testing apparatus, the purchaser
must take a chance after a thorough
examirration of the salient.details. From the
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and NOW!
ll UNIMATTHE

a self -powered multi -purpose machine shop

FOR THE CRAFTSMAN
HOBBYIST & IN

THREADING AT". ACHMENT POLISHING and GRINDING

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

Because of its unique construction 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.

DRILLING

LATHE

MILLING

TOOL an]
SURFACE

GRINDING
MACHINE

8 MONTHLY
PAYMENTS OF 3 4  6
RETAIL PRICE 2417- 6-

MIMI NEM s11

Please send me Illustrated Unimat Brochure.

Name

Address

SELECTA POWER TOOLS LTD. (PM1D),
116, Victoria Rd., Willesden, London, N.W.I3.

MMI OM NMI EMI MO 1115111 MN NM
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Switch
from this
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and step up production ...
For working within close limits, an Anglepoise is
simply indispensable. However good a worker and
his eyes may be, he must see the job. This applies in
all fine work, drilling, assembling, etc., where in-
stantly adjustable close -to -the -job lighting is a sheer
necessity.

Anglepoise throws a clear, concentrated light
right on and into the work, not in the operator's eyes,
follows the job from any position or angle, degree by
degree, at a finger -touch and 'stays put' in any re-
quired position-and out of the way when not needed.
It needs only a low -powered bulb for high-class results
-a big saving on the lighting bill (it can be supplied
with a small shade for low voltage systems). Why not

learn more about this
fine lamp by sending for
Booklet XX?

TERRY

Anglepoise
LAMP

 A SUGGESTION FOR
MACHINE MANUFACTURERS:

Why not tit your products
with Anglepoise? We witl

submit samples on approval.
Some alternative bases.

Sole Makers: HERBERT TERRY & SONS LTD  REDDiTEH WORCS
11T205
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POTTERY ARTS & CRAFTS
CLAYS, COLOURS, GLAZES

AND ALL MATERIALS FOR STUDENTS
AND STUDIO POTTERS

THROWING WHEEL
Foot Operated

DECORATING WHEEL
Hand Operated

* MADE AND PROVED BY EXPERTS *

SUPPLIED BY

I

Manufacturers of Ceramic Colours and Chemicals
SEND FOR OUR CATALOGUE OF POTTERY REQUISITES

CROWN WORKS, PORTLAND ROAD, -
;PAZ LONGTON, STOKE-ON-TRENT (cratO)

14", TAKE UP PELMANISM

Pelmanism
develops :-
-COURAGE
-INITIATIVE
-JUDGMENT
-WILL -POWER
-CONCENTRATION
-SELF-CONFIDENCE

Pelmanism
eliminates :-

Worry
Pessimism
Depression
Frustration
Forgetfulness
Weakness or Will

For Progress and Prosperity

PELMANISM
is a working course in Practical

Psychology directed to the needs of the average
man and woman.

The Pelman Course is based on over 60 years'
intensive study concurrent with experience in dealing
with the difficulties, failings, fears, aspirations and
ambitions of more than a million men and women of
all ages and occupations in all parts of the world.

You would like your affairs to prosper and your
income to increase. Pelmanism will help you to
achieve this and will enable you to develop that zest
for living which comes with an awakened mind ; also,
with quickened mental powers, your awakened
ability will enable you to enjoy those purchasable
pleasures that come with extra money.

Pelmanisin is a true philosophy of living for ordin-
ary sensible people who wish to make the best of
themselves at all times and under all circumstances.

The Pelman Course is simple and 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, gratis and post free, on application to :-

PELMAN INSTITUTE
130, Norfolk Mansions, Wigmore St., London, W.I

WELbeck 1411

" -POST THIS FREE COUPON TODAY" " '1*
Pelman Institute,

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

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

Name
(Block letters, please)

Address

HOW TO LEARN
LANGUAGES

The Pelman Languages
Institute teaches French.
German. Spanish and
Italian without translation.
The Pelman method is ex-
plained in four little books,
one for each language.
Write for the book that in-
terests you and it will be
sent to you . by return,
together with a specimen
lesson, gratis and post
free.
Pelman. Languages Insti-
tute. 130. Norfolk Man-
sions. Wigmore Street,

London. W.I.

PELM AN (OVERSEAS) INSTITUTES :
DELHI, 10. Alipm Road. MELBOURNE, 396, Flinders
Lane. DURBAN, Natal Chambers (P.O. BOX
1489). PA RIS, 176. Boulevard Hausmann. AMSTER-

.Priuseneraekt 1021.
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study of the nameplate, it can be seen
whether the motor is suitable or can be
adapted for your purpose. A word on the
question of voltage is necessary here. A
motor of higher voltage than your own
mains will run perfectly satisfactorily on the
lower voltage, although it will not develop
its rated horsepower. Actually the drop
in horsepower developed is in direct pro-
portion to the drop in voltage, plus a small
amount less because of the efficiency of the
motor being less than when run at its rated
voltage. This does not work in reverse.
Although a motor will run at a higher
voltage thali that marked on the nameplate
it will become hot, the windings will
deteriorate and may eventually burn out.
With a secondhand machine one cannot be
so particular as when buying new, so that
a motor may be bought which is rated at a
higher voltage than required, bearing in
mind the facts pointed out above.

Always be suspicious of motors which
have their nameplates missing, and as a
general rule do not consider the purchase.
Nameplates arc very rarely knocked off
accidentally, and one can justifiably suspect
the worst ! Apart from that, none of the
vital details is known until the motor is run.

Always insist on seeing the motor run-
ning for at least 5 minutes, if possible, on
load. At the end of this period feel the
frame of the motor for any undue heating.
Heat which is localised in one particular
spot on the frame of the motor is a worse
sign than a general heating, as it points to
a short within the motor windings. This

Fig. 3.-A h.p. motor is required to drive this 3.1in. centre lathe.

will cause the motor to burn out in a short
while: Look at the ventilating slots in the
mtitor frame. If they are partially choked
with dirt or swarf from any manufactuting
process it is a sure sign that the interior is
choked in the same way, this meaning that
the winding will have been overheated in
the past and consequently will have
deteriorated, the life of the motor being
shortened as a result. Remember that a
motor which burns out shortly after pur-
chase is never a bargain at whatever price
was paid. The rewinding of single phase
motors is a costly business, being often as
much as two-thirds of the new price of such
a motor.

If, however you are satisfied with a
second-hand motor which is offered to you,
before taking it away, check with the
vendor on the necessary connections to be
made when wiring up. There are usually
at least 4 terminals on the connection block
of a single phase motor, some of which
are used as interconnection points for the
winding, and not for connection to the
mains. A motor incorrectly wired can be
damaged to such an extent that costly
repairs or replacements are necessary.

The Purchase of Ex -Government Surplus
Motors
Many of these are absolutely useless for

use on the mains. The majority of them
are of the commutator type for low
voltages, in the region of 24 volts. Some of

NEWNES PRACTICAL MECHANICS

these, by virtue of the fact that they have
permanent fields, are only suitable for run-
ning on the correct voltage D.C.supply, or
from a battery. The motors which are suitable
for running on A.G. must be used with a
mains transformer to reduce the voltage. A
word of warning is needed here. These
motors, being designed for use on low
voltage supplies, are often insufficiently in-
sulated to withstand high
voltages to earth, and when
being used with a transformer
it must be ensured that the
transformer is of the double
wound type, with an earthed
screen between the primary
and secondary windings.

There are a large number
of ex -Government rotary con-
verters for sale. These are
often distinguished by the
fact that they have two or
more segmented copper com-
mutators, and are designed to
convert a low voltage to a
high voltage. They will run
as motors, but there is the
danger that, even though the
high voltage windings are not
used, the insulation may fail
slightly in the armature, with the result that
the low voltage circuit has stray high
voltages, which may be in the nature of 500
volts or more, impressed on it, with conse-
quent extreme danger to the operator of
the machine to which they are connected.
This danger could still occur even if the
hight voltage winding was severed from the

commutator.
If suitable, these

small motors could be
used to drive a
grinder, say 4in. dia-
meter, and will work
very well, as the speed
of these motors is
very high. Ver y
rarely, however, will
these motors develop
enough power to drive
lathes, saws, etc.,
and even if they are
large enough, a large

transformer would have to be purchased,
which tends to make the initial financial
saving very little.

The small ex -Government repeater motors
(A.C. only) are of no use whatsoever. They
are usually three-phase, and the horsepower
output is minute.

Direct Current Supplies
The householder who is still on this type

of supply is not so fortunate, in that the
range of motors he has to choose from is
restricted.
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Although the basic details required are
the same as for A.G. motors, the price of
D.C. equipment is much more, in the small
sizes being often twice as much. Trans-
formers cannot be used to reduce the voltage
for use with ex -Government motors. An
A.C. motor will not run on D.C., and should
a motor be so connected it will burn out
almost immediately.

Fig. 4.-The Coronet " Minorette" which used a h.p. doubt, -
ended motor.

Wiring and Fuses
A final word about the wiring for frac-

tional horsepower motors. At the moment
of starting, such motors, especially of the
split phase types, take a current several
times more than the full load current
stamped on the nameplate. For instance,
a -}-h.p. motor on 220 volts will take approxi-
mately 4 amps. when running on load, but
when starting may take as much as zo amps.
This will probably cause a 5 amp. fuse to
blow, even although this current surge is
only for a fraction of a second. Before
uprating the fuse, replace it with one of the
same capacity, as the original may have
deteriorated through age. In any case, the
fuse should not be uprated to more than
twice the full load current of the motor,
both to protect the motor itself and the
wiring feeding it. According to the Institute
of Electrical Engineer's Regulations, all
motors above 2 h.p. should have a "no -volt "
protection incorporated in the circuit,
which means, in effect, that a proper starter
should be used.

Those who have read this article and
already have workshop equipment powered
by electric motors may find on checking the
various points raised that they can improve
the efficiency of their workshop and perhaps
increase the safety factor.

For the reader, however, who contem-
plates increasing the scope of his workshop
and the purchase of new or secondhand
motors, the article should provide some very
useful pointers.

4 Edited by F. J. CAMM
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Constructional Details and Dimensions of
a Unique Design and a Fine Flyer

By J. WYNER

THE box kite is a fairly good flier, but
for its weight -surface area ratio and
the number of sticks in its framework

it is very inefficient, and this is largely due
to the fact that the lifting surfaces all make
an angle of 45 deg. to the wind instead of
being normal, as they should be. This does
not refer to angle of incidence, but to a
line drawn through the kite at right angles

to the wind. It is, of
course, upon this 45
deg. cross angle that
the kite depends for
its stability. It was
therefore proposed to
design a perfectly flat
kite like the old-
fashioned tailed type,
but which should be
kept rigidly into the
wind without needing
the weight and drag
of a tail; so a central
fin, or keel, from top
to bottom of the flat
surface was added

and braced to the outer edges of the kite
by means of cords. The result was a form
of kite which is shown in flight in the head-
ing sketch.

Cross bars
6'.-IV

A

Fig. 1-A perspective sketch
giving dimensions.

The advantage of a large kite is that it
will frequently fly in the lightest of breezes
when a small kite will not keep aloft. In a
high wind it is inclined to be a little bit
too powerful and unmanageable, except in the
hands of a strong man, so it is recommended
that this kite be only flown in breezes, or,
if the wind is strong, the aid of an older
and stronger person be enlisted.

Materials
As regards cost of construction, the

expenditure of a few shillings is all that is
called for, the most costly item being the kite
line. For its making, 8yds. of 36in. wide
strong white calico is required; five bamboo
sticks, which can be bought from a nursery-
man or perhaps at a florist's; rlyds, of
strong white tape, in. wide; some No. 16
gauge tinned iron wire and about a dozen
yards of strong whipcord. It will be noticed
that white calico is mentioned
for the fabric material. This
means, of course, that the kite
will be all white, and in the
author's opinion this looks
better than any colour in the
air. If a colour is preferred,
a material such as sateen

will have to be

/'-4"

used.
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the front for turning in. It should be
turned over for an ordinary narrow hem at
the top and bottom and at the front edge
with a hem large enough for the bamboo spar
to be passed down inside it. The back edge
of the fin cloth is then sewn between the
inner edges of the back cloth, fin. being

Primary
bridle

2'-o

Construction and Balance
It will be obvious that

success in getting perfect
balance of form will depend
wholly upon the accuracy
with which the cloth is cut
out and sewn together, but
really the shape is so simple
that one cannot go very far
wrong. The 36in. wide
material will have, of course,
two selvedges, and these are

Band, not to be cut. The first
spar thing to do will be to cut
7'../02" two pieces for the main sur-
Ni) face of the kite, the actual

diagonal cuts in both pieces
of cloth being made together;
this is to say, with the cloth
of double thickness. Then,
from the remainder, the
keel, or fin, should be cut
out. It will not matter
whether the selvedge of this
is placed at the back or
whether it wraps around the
spar at the edge where the
bridle is attached. In any
case the cloth should be
spread on the floor, or a
large table, and lines drawn
upon it in pencil to the
measurements given in Fig.
t, allowance being made at
the top and bottom and at

6=0.

Fig. 2.-Side
elevation
showing th e
spine and

bridles.

1 5"

A

Coid

Cord

Et"

7'-e"

Spine

turned up on each of these edges of the latter
to receive it.

All the measurements required are given
in Figs. r and z, including those which
the cloth will have after hemming, the width
of the hems being added to the measurements
in cutting the cloth, and the length of all
the bamboo rods. In Fig. 3 are shown
details of the construction. Reference letters
in capitals against each sketch are repeated
in Figs. r and 2 to indicate the position on
the kite where the detail occurs.

Collapsibility
It is essential, of course, that a kite such

as this shall be capable of being taken to
pieceLin a few minutes, rolled up for carry -

(Concluded on page 197)
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Sizes 8, 10, 12
and 14 in

assorted lengths

PRODUCTS

IN HANDY
BOXES

The most popular sizes of Rawl-
plugs are packed in these handy
boxes. No more loose or mixed
up sizes. Buy what you need for
the tools you have and they will
always be ready for use when you
have an urgent fixing job to do

COMPLETE OUTFITS
If you are not already a Rawlplug
enthusiast buy yourself a complete
Popular outfit for 3/-. This contains
a sturdy No. 8 tool for making

nAIAIL.PLUGS

holes in all kinds of masonry, an
ample supply of assorted lengths of
No. 8 Rawlplugs and screws to
match. There is also a fully illus-
trated 16 page booklet which shows
all the easy stages to making a

' success of household fixing jobs.
POPULAR OUTFITS

Larger sizes:
Household 5/6
Handyman 11/9
Craftsman 12/9

TO EVERY HANDYMAN

FREE re -sharpening doubles the life of
AWL LUG

Pri:r1M1 MASONRY DRILLS

A DURIUM DRILL costs from
9/6 upwards according to size.

Durium is silent in operation. You will
not disturb the neighbours when you are
fixing a shelf or bookrack. For drilling
through tiles in bathrooms and kitchens
Durium provides accuracy and freedom
from damage. .Perfectly clean round
holes make fixing with Rawlplugs
easier than ever. Be sure you get
Durium in the bright blue and orange
metal container. The name Durium is
also on the shank and is backed by the
Rawlplug guarantee. When the tip be-
comes blunt it will be re -sharpened free
of charge when returned to the Rawl-
plug Company with the Voucher now
enclosed with each. drill. Subsequent
re-sharpenings are at the nominal
charges shown in the instruction folder.

When you have experienced the amazing performance of this fast
cutting masonry drill you will always use Durium. Durium is almost
diamond hard and will withstand the abrasive nature of masonry to
an extraordinary degree. For fast penetration with a handbrace or

suitable electric drill there is nothing to equal Durium.

V00,40e-Oped-tita6 the pobit!

FOR USE IN A

HAND BRACE
When using Durium in a hand
brace apply constant pressure,
this keeps the tip biting into
the masonry and not wearing
away the cutting edges by re-
volving in the hole.

..-f:., Alb, '
..-7, As the ideal drilling speed forto ,ir,ci

144. Durium is 450 r.p.m. this R.P.1.
Ac;?., 4N.,.e...,_, Electric Drill is the best tool for

's .: -1':: constant hole drilling work. Speci-
fication and price can be had from

''k`.. \s, your local dealer or direct from the
Rawlplug Company Limited

. . OR SUITABLE

ELECTRIC DRILL

FOR MAKING FIRM FIXINGS

This bright
new tin is com-

plete with ramming
<zitd piercing toot

in ragged and
irregular holes

Many handymen prefer the
flexibility of Rawlplastic for
filling up badly shaped holes in
soft or crumbly masonry and
by packing it in tight can make
good screw fixings.

Rawlplug products can be obtained
from Ironmongers, Hardware Stores.
and Builders' Merchants

PLASTIC

WOOD

Real wood in putty form with count-
less uses in every home. Defective
wood, cracks, flaws, splits, knot
holes can all be made good. Sticks
and dries quickly and can then be
treated like real wood.
COLOURS:

Natural, Oak, Mahogany,
and Walnut.

HANDY TUBES

lb. tins

lib. tins

lib. tins

The ALL

BRITISH

RAWLPLUG

ADHESIVE

-117N

When you break a piece of valuable
china, repair it almost invisibly with
DUROFIX the reliable heatproof,
waterproof and colourless adhesive.
As a general purpose adhesive for
all repairs it has no equal. When
dry it is non tacky and insoluble in
hot or cold water.

HANDY TUBES

2/3
3/9
6/6

Large tubes 1/3
+lb. tins 2/9

COMMERCIAL
SIZE

Tubes 5/-
11b. tins 10/6

THE RAWLPLUG COMPANY LIMITED, CROMWELL ROAD, LONDON, S.W.7
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NEW CABLES & FITTINGS
TOUGH RUBBER CABLES

per yd_ 25 yds. 50 yds. 100 yds.
11044 Twin 8 i d. 15- 27/3 53/6
10443 -core 11W. 21'- 38'6 75,6
3/029 Twin lid. 19;6 351- 68/6
3/029 T. & E. LOitl. 23'6 42'- 82,8
7029 Twin 1/5 31 9 58/6 111/6
7/029 T. & E. 1/9 38 6 70/6 139'-
7/044 Twin 21 60,- 106/- 210 -
Twin Lead, 50 yds., 3920, 691 : 71029. 110/9.
VIR. 50 yds., 3/029 15'9: 7029. 25/3. Earth
Wire, 100ft., 7029. 12'6 7;020. 7/9. Twin
PVC Transp. Flex. 50 .yds., 10/-. Twin
Twisted, 25 yds., 12'6: 50 yds., 22/6. TES
VIE, Lead Cables or all sizes. Holders. C.G.
8,-. Batten, doz., 12/-. Roses, Brown. 8, -
White, doz., 10'-. Joe. Boxes, Sml.. 11'-
Lge., doz., 131-. Switches, 1 -way, 18'-
2 -way, doz., 241-. 'White Switches, 1 -way
24'- 2 -way, doz.. 301-. Flush Switches
1 -way, 181- 2 -way. doz., 24/, Ceiling
Cord, do., 1 -way, ; 2 -way. 6/-. 2 amp.
2 -pin Sw. plugs and tops, ea.. 3/-. 5 amp.
8 -pin Sw. plugs and Tops, ea-, SAL 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/- 31 x_ ,_1 7/1 3 x 3 x I. 6/6 ; Six
31 x 1, doz., 8/-. White, 3 Kit, 8/- ; x 1. 7/-
4 x 1, 9/-. Cable Clips, Sml., 2:9 : Med., grs..
3'3. 15 amp. D.P. Insulated Sw. fuse, 9/8.
21 amp. Ironclad 2 -way 15A. Spltr., 13/6.
30 amp. Ironclad D.P. Switchfuse, 19/6.
Metal 5 -way Consumer Unit, 42/6. Sw. gear.
Fusebds., Spitrs.. all types. Lamp Bulbs,
15. 25. 40. 60 watt. 12"- 75 watt, 151- ; 100
watt, 17/- : 150 watt, 24,- ; 200 watt, doz..
30'-. Carbon Bulbs, 230 v. 16 C.P.. doz.. 20',
Immersion Heatets, 3 Kw.. 651-. Single
Car Cable, 10 yds. 3/. ; 100 yds., 25/-.
Conduit and Fittings, lin. and tin. Industrial
Reflectors, Tubular Heaters, Fluorescent
Fittings, Time Switches, and all electrical
equipment. Full Lsts on request. Single
Heins supplied. Satisfaction guaranteed.
Terms : Cash with order ; carriage paid it
over £4 ; orders oi £'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

Tel.: NEW Cross 7113 or 0893

NEWNES PRACTICAL MECHANICS

GAMAGES
for the "Burgess" VIBRO-TOOL
Amazingly versatile, enables many difficult industrial
and workshop jobs to be carried out with speed and
efficiency. Ideal for etching on aluminium, identifica-
tion markings, etc., etc. 220/250 volts A.C.
Write for Leaflet. Pact mid Pkg. GAMAGES 57/6

outside our extensive van area. PRICE

PICADOR Quick Reading CARPENTER'S SQUARE
With Centre Head and Protractor

This precision combination set is suitable
for Engineers, Motor Mechanics. Model
Engineers. Carpenters, Handymen, etc.,
having many uses.
The Square, Protractor, and Centre Head
may be slid along the 12 in. grooved,
hardened and tempered, steel rule and may
be locked in any position.
The Rule has graduations of 8ths and
16ths one side, l6ths and 32nds other side.
The Protractor is graduated in one degree
and gives a very quick clear reading. A
spirit level is fitted to the Protractor and
Square.

GAMAGES, HOLBORN, E.C.1.

COMPLETE
COMBINATION

SET
30,_

Post & Pkg. I/6 outside our extens're
ran area.

Square Head and Rule only of
above set, 7,'6 ea. Post 1/-.

Centre Square Head, 5/- ea.,
Post

The Gamage MASTER ENGINEER'S

TOOL CABINET
Exceptionally well stained and polished finish
with Chromium plated corners. 14- in. high x
18 in. wide x 81 in. deep. Sturdily Constructed
with fully dovetailed corners from seasoned
Mahogany and selected hardwood. Fitted with
" spring load " flat handle and cylinder lock.
Eight strong drawers.

Or 9 Monthly I 5/3
Payments of

Free in our ran area otherwise part
Carr.

reir7

'clang 3;6 Gt. Britain.

14S

HOLborn 8494. Open Thursday 7 p.m.
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WVISON'S SPECRE OFFERS

LIGHTWEIGHT CH 1.It GING SETS'
12'18 v. 80 watt. Extremely neat and cons
pact. powered by a 4 -stroke engine andUNUSED.
UNUSED. Easily carried. WEIGHT ONLY
46 lb. PRICE, 212.10.0. Carr. 12:6.
HAND INSPECTION LAMPS. H.D.
Safety Model with waterproof glass cover
and protective guard complete with 10 yds.
T.R.S. cable NEW & BOXED. 27/6 each.
Post 2; 8.
BOLT OR WIRE CROPPERS will cut up
to approx. 5/161n. MILD STEEL BOLTS.
16'6. Post 216.
PIPE CUTTERS, by " RECORD." Three -
wheel type to cut any size pipe from ;in. to
21n. Gas, 261- each. Post 3,'-.
SLEDGE HAMMERS. 7 lb. Nosed with
ash handle, 9/6. Carr. 216.
AIR FILTERS OR MOISTURE TRAPS.
Approx. 6in. x 3iin. diem. with inlet, outlet
and moisture drain, 1816. Post 2/6.
BRASS DRAIN TAPS. , in. GAS
THREAD. NEW & BOXED. 2.,6. Post 4d.
CANVAS TOOL ROLL. 17In. x 10in., pro-
vision for eight separate tools, also pocket
and fastening tapes, 1'4 each. Post 4d.

MASTS. Telescopic aluminium
extending from approx. 2ft. to nearly Oft.
Very light and strong. 9/6. Post 3/-.
BALL RACES taken from predictor.
5 16in. bore, 7/Bin. Warn.. :in. wide. Five for
14 -. Ten for 26/-. Post 1'4.
Hundreds of other bargains available.
Send 6d. stamp for MONSTER LIST.

EASTERN MOTORS,
ALDEBURGH, SUFFOLK

Phone 51.

" MY BENNETT
COLLEGE TUTOR

MIGHT HAVE
BEEN IN

THE ROOM "

WHAT CAREER DO YOU WANT?
Architecture
Building
Carpentry
Commercial Art
Diesel Engines
Draughtsmanship
Electrical Eng.
Electric Wiring
Forestry

Mechanics) Eng.
Motor Engineering
Plumbing
Power Station Eng.
Quantity Surveying
Radio Engineering
Sanitary Science

Locomotive Eng. Surveying Languages
Machine Design Telecommunications Mathematics

Modern Business
Methods

Police Subjects
Salesmanship
Shorthand
Short Story Writing
and many other;

Television
Textiles

Book-keeping
English
Geography
Journalism

OR WHY NOT OBTAIN A QUALIFICATION?
A.M. I.C.E.
A.M.I.Mech.E.
A.R.I.B.A.

A.M.I.Struct.E.
A.M.I.Mun E.
A.M.S.E.

A.A.C.C.A.
A.C.W.A.
A.C.I.S.

A.C.C.S.
A.R.I.C.S.

A.A.I.

GENERAL CERTIFICATE of EDUCATION & R.S.A. Exams.

Post this coupon NOW!

PERSONAL
POSTAL
TUITION

Every Bennett College student enjoys this
friendly, intimate coaching right through his
Course. A few of the Courses are listed
opposite. Tell us your subject. We will send
you The Bennett College Prospectus and the
famous FREE book " Train your mind to
SUCCESS." This will show you how you can
advance to a better, finer future by Personal
Postal Tuition. Fill in and post the coupon today.

BENNETT COLLEGE
(Dept. K.77 PT) SHEFFIELD

Please send me the Prospectus on

copy of ` Train your mind to SUCCESS."

NAME

ADDRESS

TOWN

AGE (if under 21) Please write in BLOCK letters.

and my free

OMB mom= ine

I
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ing, and similarly re -erected. .The simple
manner in which this is arranged will be
made clear by the details in Fig. 3. At
eight points on the main surface triangular
rings are fastened. One of these rings is

`sketched at H. At each end of the four
main bamboos, which flatten the kite, wire
hooks are fixed as shown at G. These hooks
are bent, as shown, the wire passed through
holes drilled through the bamboo about in.

achieved by taking from the fin spar
additional cords to the ends of the three
crossbars, not actually to the bamboos them-
selves, but to the rings which fit over the
hooks in the bamboo. Sketch F shows the
attachment of the ends of the primary bridle
to the two secondary bridles. Before making
these kno:s (F), it must be decided how to
attach and detech the kite line from the
main bridle. I suggest that a good plan will
be to get two key split -rings, and on one of
the rings secure the bridle in the manner
shown at a; the kite line is attached to the
other ring as at F. It will thus be seen that
the line can be attached and detached by
opening one of the rings.

Stay Cords Regulate Symmetry
This completes the construction of this

kite, and it only remains to impress upon the
reader the importance of making the whole

Fig. 3.-Demils of joints, knots and bindings.

from each end, and bound with either strong
thread or fine tinned iron wire such as
florists use. If wire is used it should be
soldered and if thread it may be beeswaxed.

Dealing with the rest of the details in
alphabetical order, A shows the method of
attaching the rings at the top and bottom
of the kite. Here it will be seen that two
tapes are used, each length of tape being
passed through the ring and stitched with
its ends one on each side of the cloth.
Through the hem at the top and bottom a
length of whipcord is passed. Below A is
another sketch showing the same ring some-
what enlarged. This sketch, a, shows the
way in which the cord should be secured to
the ring. This cord may either have the
hem made over it or may be passed through
the hem with a bodkin after making. The
cord terminates on each side of the kite at
B, where it is secured to the ring with two
half-hitches and a seizing. Great care should
be taken to secure each of the side rings, B,
at exactly the same distance from the centre
ring A. The particular knot to be used at
the side rings is shown in b, Fig. 3. Here
again tape is used, in this case one piece
only. C is a sketch showing the ring in
the middle of each side. D is a cross section
through the three cloths where they unite
down the centre of the length of the kite;
as are two side cloths, b the fin, and c is
a tai.; also extending from top to bottom.
E shows one of the four attachments of the
bridle. A hole is made through the cloth
and the cord taken twice around the bamboo
spar, then secured with two half-hitches and
a seizing.

The object of using two secondary bridles
on the fin spar, and a primary attached to
the two secondaries, is to distribute the pull
of the main cord equally over the whole
area of the kite. This object is further

of the six stay cords, which are clearly indi-
cated in Fig. t, and which run from the
fin or keel bar to the points B and C, of
exactly equal length. If this is not attended
to, the main surface will not be perfectly
flat, and the kite will not fly well. For
instance, suppose that the stay on the left-
hand side at the bottom is longer than the
right, then there will be a twist upon the
surface, and this will cause the kite to turn
over in a left-hand direction; similarly, if the
bottom left is shorter than the right, the
kite will twist over to the right.

Kite Lines
The strength and fitness of any particular

cord for use as a kite line is important.
Cheap string should not be used, and it is
well worth spending more money to obtain
some which has the maximum breaking
strain coupled with the smallest diameter-
not less than 5/64in. and with a breaking
strain of at least 6olb. Go to a firm of rope
and twine mercharts rather than to an iron -
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monger's shop. The cord should be of such
a nature that it will remain hard and smooth
and not become ragged and woolly. The
length of the cord is purely a question of

1 -4 --About 6=01

,,pirmovomfr

k

Fig. 4.-A simple reel for a kite line.

how high one wishes the kite to be flown,
but a quarter of a mile of line is suggested.

Kite Line Reel
Obviously some form of windlass, that is

to say, a drum upon a shaft, carried in bear-
ings and with a handle on one side, is the
best, but such a windlass would be difficult
to make and, furthermore, it ought to be
provided with a brake and ratchet and have
some means of attaching the whole thing to
a fence or post. For kites very much larger
than the bigger one described, a windlass
would have to be used, but the reader
should be able to manage fairly well with
the device shown in Fig. 4, which is a form
of reel.

The best way to get the big kite aloft will
be to get someone to walk away with it in the
direction of the wind, trailing it along the
ground, whilst you stand and let the line
unreel with the winding gear simply running
round it in your hands. Then, when the
kite is about took away, get your assistant
to raise it to the vertical. It should then
take the wind and rise aloft without any
running or pulling. When it is well up you
can begin to let the handles slip round in
your hands.

To get the kite down again do not
attempt to pull in the line and turn it over
and over on the reel, for this will twist the
cord and produce kinks it1 it, but get your
assistant to walk away from you and pull
the line down hand over hand. When the
tension is thus slackened on the line, you
can yourself walk forward and spin the reel
in your hands, so taking in the line in
exactly the same way as it was paid out.

Convector Heaters for the Modern Home
(Concluded from page 187)

tioms and the toggle switch used should be
of ample rating. For a 50o -watt element
use a 5 -amp switch, and for a i,oco-watt
element use a to -amp switch.

The finished appearance of a home built
article is sometimes neglected, but much
more satisfaction comes from a job which
is attractively finished. This heater was
completed by first filing the rivets flush with
the outer surfaces of the endplates and
then going over the endplates with a rotary
wire brush held in an electric drill to
roughen the surface and hide the positions
of the rivets. Rubbing with scouring powder

on a damp cloth then produced a Rleasant
semi -matt silvery appearance. The cover,
formed from a piece of expanded aluminium
sheet 2Iitl. X loin., was secured to the
Fn. square side supports by self -tapping
screws. This cover is in the natural
aluminium colour, but the material is avail-
able in a whole range of colours to suit
individual choice.

With modern materials and the ready
availability and low cost of all the com-
ponents required there is no limit to the
variety of attractive heaters which may be
made by the home handyman.
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Sim plc Construetio11stI
Details for Making his
Fascinating Instrulaeut

THE spectroscope described here and
shown complete in Fig. t may be
made at a trifling cost, and will be

found a most fascinating and instructive
instrument.

Fig. 2 shows the optical system, of which
the most important item is the prism. This
consists of one of the triangular glass
" lustres " to be found on early Victorian
vases and 'chandeliers, and which may be

By B. C. CONDOR

half is 2in. high and exactly perpendicular.

The Collimator
To make the collimator (the left-hand tube

in Figs. a and z) you will require a piano -
convex lens. This should be about tin, in

diameter, and the
object glass from a
discarded pair of
opera or field glasses
will suit perfectly.
Measure its focus and
make or obtain a
cardboard tube tin,
shorter and of a
diameter as will admit
the lens tightly at one

Fig. 1.-The instrument assembled and ready for use.
Fig. 2 (Right)-The optical system.

picked up at most antique dealers for a few
pence. The lower end will probably have a
fancy point. This should be broken off,
leaving the plain triangular piece which
makes an efficient and inexpensive substitute
for a real prism.

Construction
Begin the construction by cutting from

*in. wood a circular table 6in. in diameter.

Fig. 3 (Left;-The
s.'lap2 and &men -
sum; of o:u Jl 1/U

At the centre of this make a triangular hole
which will make the lustre a tight fit. Cut
3 feet from tin. wood to the measurements
given in Fig. 3 and attach them to the table
at equi-distant points, using glue and small
nails. Then push the lustre into the opening
in the centre of the table until the projecting

Foes or lens

end. Make or obtain another shor cr
tube which will slide within the first, and
close the end of this with a thin cardboard
disc in which has been made with a sharp
penknife a vertical slit lin. long. Make sure
that the joints in the tube are light -tight;

no light must enter except through the slits,
which, by means "of the sliding tube must be
brought to the exact focus of the lens.
Details of the tube support and radius arm
nre given in Fig. 4. The tube support is cut
from lin. wood, the size of the opening
corresponding to the size of tube used.
It is glued in position at the end of the
radius arm which is *in. thick, the other
end of the arm being attached to the table
with a round headed screw. This allows
the angle which the collimator makes with
the prism to be adjusted.

The Viewing Telescope
The viewing telescope is simply a small

telescope for magnifying the image- of the
spectrum and if a small pocket telescope
is available it may be used complete.
Failing this one may be made as shown in
Fig. 2, using the companion lens to the one
used in the collimator. Make the tube the
same length as other, but close the end with
a disc of lin. wood in which is cut a hole
to admit the draw -tube. This is made of
cardboard and contains a small double -
convex lens, about lin. in diameter for an

Fig. 4.-Fitting for mounting telescope and
collimator.

eyepiece. The telescope is attached to the
table in exactly the same way as the colli-
mator and this completes the instrument.

Viewing
A candle flame in a darkened room is best

for this purpose. Place the candle a few
inches away from the slit in the collimator

PriLm

Collimator
Viewmg telescope

-taking care that the slit is vertical-and
adjust the instrument by changing the angle
of the arms and sliding the collimator and
telescope draw -tubes until the clearest image
of the spectrum is obtained in the viewing
telescope.

Twl. Problems About Trams
When Trains Meet

THIS is an old chestnut which still
catches a number of people. A train

leaves Glasgow for London and travels at
an average speed of 5o m.p.h. At the same
time a train leaves London for Glasgow,
and travels at an average speed of 6o m.p.h.
When they meet, which train will be the
nearer to Glasgow ?

A lot depends on the manner in which
the puzzle is told. It is obvious that if the
trains meet, they will both be exactly the
same distance from Glasgow!

This, of course, assumes that the trains
are considered as mathematical points. In
actual practice, when the engines meet, the

tail end of the Glasgow train will be nearer
Glasgow. Only when the trains arc side
by side will their distances from London and
Glasgow be equal.

Counting the Trains -

ALTHOUGH this is apparently a straight-
forward arithmetical problem, the solu-

tion often evokes some perplexity. A train
leaves Eastown for Westown every minute.
and similarly, a train leaves Westown for
Eastown every minute, the journeys, in every
case, taking one hour. A train leaves Eastown
at 8 a.m. How many trains coming from
Westown does it pass?

The correct answer is 259.
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FOR SALE
IIOUSE SERVICE METERS, credit

-11- and paymen ; ailable
from stock.pre Uniiiersat l Electrical,
221. City Road, London, E.C.1.
" 1PDERSPEX " for all purposes,

-2- clear or coloured dials, discs,
engraving. Denny & Company Ltd.,
15, Netherwood Road. W.14. (SHE
1426, 5152.)
NUTS, BOLTS, SCREWS AND

WASHERS for Mechanics. 2 B.A..
4 B.A., and 6 B,A., 7/- packet, 432
parts, post 1/4. Available Hex. Hd.,
Rd. Rd.. Ch, Hd. and Csk. State
which. 3 or more packets post free.
1,000 item list free. K. R. Winston
(Dept. P.ALS.), New Mills, Stockport.

FREE GIFT OFFER !
6 FT. FLEX. STEEL RULE VALUE 216d.
WITH EVERY ORDER OF IS/. AND OVER.

ELECTRIC DRILL ACCESSORIES
5" Sanding Pads with Arbor ... . 4.6
5" Real Lambswool Bonnets . 4.3
5' Sanding Discs (Assorted) ... 11,z, 33
3" Grinding Wheels ' 310
3' Rotary Wire Brushes
3' Calico Buffs 2 -
t' Arbors for same ...
Circular Saw Blades Rip or OC Teeth :
4' 8/6. 5' 121-, 6' 13/8.

I ungsten Carbide Masonry Drills :
Nos. 8, 10. 12, 5/6 ea : 14. 6/-; 16, 6/13.

Sets in Wallet. 1/4' Round Shanks :
Wood Boring Bits. 1/4, 5;16, ES, 7:16, 1.2 11: -
Twist Drills 1/4, 5,16, 3/8. 7:16, 1:2 .. 13! -
Twist Drills (7) 116-1;4 4.6

POST FREE. ALL GUARANTEED BEST
QUALITY.

Free List of Other Bargains From
THE TOOL SERVICE CO. (Dsp'. M),

30, Arlington Road, Suffitsn, Wray.

SEND s.a.e. for free list New Tools,
Drills, Taps, Dies. Reamers,

Stilling Cutters, Thread Chasers, at
bargain prices. A. King, 152, Half-
way Street, Sideup, Kent.
pERSPEX EMPIRE GLASSES, sizes

100 up to 360, 4, 6 dozen ; Fancy
Shapes, 4/6 dozen. Perspex Water-
proof Glasses, sizes 175 up to 360, e.
dozen, Calibrated Balance Staffs. 9, -
dozen ; Winding Stems, 3 5 dozen :
Mainsprings, 10/6, 14/- and 16,- per
dozen, plus postage. Criterion Stores,
21, Clerkenwell Road, E.C.1.

Powerful, 24 -volt, geared motors,
series wound. Will run on u.c. or d.c.,
24 -volt intermittent rating, final speed
approx. 75 r.p.m. ; weight 3) lb., size
41" x 2)", approx. I h.p. ; light, power-
ful and compact. Ideal unit for food -
mixers, hedgecutters, washing -machines.
Makers Dumore Co., U.S.A. Spur and
gunmetal worm -wheel totally enclosed.
Price II 10s., post paid.

H. MIDDLETON
839 Abbeydale Road, Sheffield, 7.

WROUGHT IRONWORK. Scrolls,
oe anything made in metal.

Material for your own design of
gate, or anything supplied. Man-
nings. Est. 1315, 00, Shiteespeare St .
Southport.

TELESCOPES. -Make your own--
non-Achro Object Glasses.

2)ln, dia. 40in. 'Thetis, :4/3: x 60 Eye-
pieces, 15/3. SA.E, list Achro
Object Glasses, Mirrors, Eyepieces.
W. Burnet, Grand Sluice, Boston,
Lines.
BENDIX HAND GENERATORS or

geared Motors as specified for
" Practical Householder " Washing
Machine, complete wits hurdle and
gearcase. brand new, 251- ' each.
0-250v. A.C. Voltmeters, 2' in. round,
brand new and boxed, '25/- each.
Drawing Boards, 311n. x 31in. x
1 straight, 1 curved rule, brace,.
bound corners, waterproof inner
and outer carrying cover, excellent
condition, 30/- each. Garrard Gram.
Motors, make fine, slow -speed turn-
tables, good condition, 15/- each.
Chrome Telescopic car type Aerials.
5 draw 4ft. 6in. open, brand new.
12/6 each. Dual Range Voltmeters.
30-0-30, 3-0-3, 12.6 each. Please add
postage. S.A.E. for list. H. James.
175. Brettenham Road, Walthamstow,
E.17,

40MPRESSORS FOR SALE. --Twin
-e Piston, with tank, 2) c.f.p.m.,
£4. Single Cyl., £2. All types
Motors. SAS, for list. Wheelhouse,
13. Bell Road, Hounslow. (HOU.
3501.)

AMMETERS. -Moving coil, scaled
0-20, tin. round, complete with

shunt, 5 MA .basic movement, M.O.S.,
boxed, new, 10/6, postage 1/6.
Ammeters, gin. round, moving iron,
SO cycles, A.C. 0-50, switchboard
mounting, new, boxed, M.O.S., £4,
postage 3/6. Voltmeters, moving
coil, tin, round, 10,000 ohms, resis-
tance, scaled 0-50, M.O.S., new,
boxed, 10/6, postage 1/8. Speed
Electrics, 91, Nottingham Rd., East-
wood, Notts. .

MAIL ORDERS. -New bargains,
post 1/- extra under 41. Sets

H.S. Drills No. 1-60 with stand, 50/ -
Vanadium, 17 drills, 1/161n.-5/16in.,
13/- ; Dies 13 /16in. 40 t.p.i. 5/32in..
3/16in., 7/32in., tin 3/4 each; Taps
40 t.p.i. 5,121n.. 3/16in., 7/32in. his.,
2 - each ; Stillson Wrenches, 6in.
4.6, Sin. 6/-, 10in. 7/6; Dies 15/16_n15/l6-n:,
7.16in. 40, 9. 8, 7/l6in. 32, 9/8 ; Hand
Drills :lin. 10/- ; Breast tin., 27/6 ;
Drill Chucks )in. No. 1 or 2 M.Te
10/6, superior, 16/6 ; Burnerd Inde-
pendent Chucks 4in. 72/- 41in. 75e-.
61n. £6/ 4/ 6 : H.S. Small Milling
Cutters. 6 different, 9/- ; H.S. Tool
Bits, -ein. 1/6, 5/l6in. 1/11, in. 2/3;
Vee Blocks Sin. 6/-, 4in. 7/6 ; Angle
Plates 31n. 6/-. 4in. 10/- ;
Centre Drills. size 1 2/-, 2 2/3, 3
2/9, 4 3/- : Precision Drill Chucks
I M. No. 2 44/- ; Machine
I Ices, 18/6: Wood Chisels, set :in.,
,tin., )in., eine lin., 16/-, 12 differ-
ent ii52.:1.-9/16in., round silver steel,
10/- ; Expanding Weeed Bits, Dn.,
141n.. 14'- ; 7/8in.-Sin., 19/-.
S. Grimshaw, 7, Hall Street,
Manchester. 18.

WOODWORKING
WOODWORKING MACHINES, all

cast-iron constructed. Complete
Saw Benches, 7in., 24/15/- ; Ifine
25/10/- ; 10in., complete motorised,
£30. Planers, 5in., £12; Bowl Turn-
ing Heads. £4; with 81n. Saw Tables,
27/10e-, Lathes, 47/10/- ; 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.
QAWBENCHES. 6ine motorised, com-

plete, £13. multi -purpose, con-
vertible for sanding, mortising, drill-
ing. turning,. dovetailing, polishing ;
12fn. Joiner's Sawbenches, £12 ;
motorised, £27 ; 12in. Portable
Petrol Sawbenches, 244 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, , 5 amp. Twin Cable.
48e- 100 yards ; Lampholders, 7/-
doz. ; 5ft. Battelle,. 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. t h.p. 1,500 r.p.m. 17.10.0
h.p. 1,500 r.p.m. 0.12.6
h.p. 3,000 r.p.m. 19.123
h.p. 1,500 r.p.m.111. 0.0

I h.p. 3,000 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.

VLUORESCENT LIGHTING FIT -
TINGE for workshop and home.

Complete range from 5ft, to
(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.)

MODEL ELECTRIC MOTORS.
Amazingly powerful and econo-

mical. " Minim° " 9/6, " Maximo "
13/6, post paid, 3 to 6v and 3 to 9v.
speed 4/5,1)00 r.p.m., sire Tin. x
Hin. ; weight, leoz. Drives: Boat
Propellers, lin, and lain. ; Aero-
plane, 5in. and 8in. Model Elec-
tric Motors (Dept. K), "High-
land," Alkrington Green, Middleton.
Manchester.

ENTER TRANSISTORS
You can build a simple Transistor Radio
Receiver to work a loudspeaker. The only
power required is a 41 volt fiash-lamp bat-
tery. Parts for Amplifiers for Crystal Set
or One valve Set, 27/. and 54/-. Completely
built Amplifier, 67/8, post free. Details
and notes on transistors, 9d. in stamps to :

MORCO EXPERIMENTAL
SUPPLIES

8-10, Granville Street, Sheffield, 2.

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.

ANTI -RADAR STRIP
DISPENSER UNITS

These comprise 2 I/20th h.p., 24-v. shunt
wound motors, with train of gears, both
25 and 50 to I reduction. The unit is
mounted in an aluminium chassis and
consists of over 100 gears, pinion shafts,
etc., of the Meccano pattern, with variable
speed switch and indicator light, bag
of spares, and electrical diagram. These
are all new and in original waterproof
packages. They are something entirely
new and have never been offered before.

PRICE 30/- each. CARR. PAID.
H. MIDDLETON

639 Abbeydale Road, Sheffield, 7.

ASBESTOS RESISTANCE WIRE, 10,
30, 40, 65, 220 ohm. Per yd.

1/3, 'pp. Semple, The Mount, Heswall,
Cheshire,
MULTI -RANGE TEST METER

scaled ohms., volts, =Memos;
new, boxed, complete leads, test
prods, 25/-. New crystal

., London, E.17Microphone,25/, 28, Jewel Rd .

NEON INDICATOR LAMPS, AM10E6,
striking voltage 70/90, 10/- per

dozen. Exposure Meter Photo -cells,
40 x 22mm., 74 each, 0. R. Products,
22. Runnymead Avenue, Bristol. 4.

SAW SALES AND SERVICE
SAW 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.
SAW 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.)

PATENTS
PATENTING Services. Advice.

Qualified agent. C. L. Browne,
114, Greenhayes Ave., Baustead.
Surrey.

! A GOOD IDEA !
CAN MAKE MONEY FOR YOU

LET US ASSIST YOU
PROFESSIONALLY TO SELL YOUR

INVENTION.
WRITE FOR FULL DETAILS.

PATENT, DEVELOPMENT &
MARKETING CONSULTANTS
16 tiers Court Rd., sittinghourne, Kent.

WATCHMAKERS
WATCH REPAIR SERVICE, un-

rivalled for reliability and
speed, coupled with reasonable
charges. Part jobs welcomed.
Material supplied. Hereford Wateli
Co.. 13, Castle Street, Hereford.

WATCH PARTS
For all makes of watches, tools, instruc-
tional books. etc. Special Kits for be-
ginners. Send for " Super Bargain
Catalogue." T. (8. LOADER (Dept. /9).
Wateinnakers Mall 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 instrec-
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 Wept.
P.M.), Carterton, Oxford.

VOTING & SON, Watch, Clock and
-I- Jewellery Repairers, TOol and
Material Dealers, 133. London Road,
Chippen ham, Wilts.

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 £11101-.
men copy 2/6. Techniview Pub-
lications Ltd., 125. Oxford Street,
London, W.I.

EAXING YOUR OWN ? Tele-
-LTA 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.
YLLUSTRATED CATALOGUE No. 13.
-I. 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.
QEREll ASTRONOMICAL MIRRORS,

3 12. Jeymer Drive, Greenf ord.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,
fin. efl converted for astro telescopes;
fully guaranteed; RAS screw -in.
English or U.S.A. push -in, £3/5/6
delivered, Worth treb:e.
PROFITABLE PLASTER CASTING

by our " Hireamould Service."
Rubber Moulds for sale and rental
from 6d. per week; no deposit; s.a.e.
list. 62, Nunmill Street, York.

CHEMISTRY
IOTT'S CHEMISTRY. Convert your
A 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.

SITUATIONS VACANT
A M.I.MECH.E., A.M,Brit.I.R.E., City

4-3s 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.

(Continued on next page)
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;Continued from previous page)
EDUCATIONAL

I EARN IT AS YOU DO IT -we
provide - practical equipment

combined with instruction in -Radio,
Television, Electricity. Mechanics,
Chemistry', Photography. etc. Write
for full details to Institutes,
Dept. PM47, London, W.4.
1-41REE! Brochure giving details,

of Home Study Training in:
Radio, Television, and all branches
of Electronics. 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 profes-
sional examinations. Train with the
college operated by Britain's largest
Electronics organisation. Moderate
fees. Write to E.M.I. Institutes.
Dept. PM28, London, W.4.

PHOTOGRAPHY
P1101'0 -ENLARGER Castings and

Bellows, for 35rom., 21in. x 24in..
24in. x 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.)

HANDICRAFTS

MUSICAL
BOX MOVEMENTS

14 9 post free,
Morn new kits and tunes salable frond
21 9 complete, Please se, d 3d. stamp

for new FREE illustrated brochure.
The SWISSCROSS Co. (Dept. VI 16),
Winifred Road, COULSDON, Surrey.

MISCELLANEOUS
AQUALUNG and Compressor Equip-

ment, Ballraces and Mis-
cellaneous Heins. Lists 2d. Pryce.
157, Malden Road, Chehm.
" IIORTUNES IN FORMULAS," 900-

page American book of formulae.
American technical hobby and other
books covering every interest. Stamp
for lists. Herga Ltd. (Dept. P2).
Hastings.

SUPERTONIC
SUNLAMPS, listed

£7/10/- ; 80/- ; s.a.e. brochure.'
Scientific Products, Dept. I, Cleveleys.
Lanes. "

DUBBER MOULDS for Plaster,
Ornaments. Wallplaques. etc.

Sample and list, 4/11 ; trade en-
quiries invited. Castmotilds (Dept.
M), 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 otter.
Hire purchase available. Wheelhouse,
13. Bell Road, Hounslow. (Phone:
HOD 3501.)

BUILD YOUR OWN Refrigerator.
New sealed units and access.,

etc. S.A.E. list. . Deepfree2e, 24a,
Cookson St., Blackpool.

THERMOSTATS -Open type for
air, with heavy silver contacts.

will carry 15 amp at 250 -Volts to
break contact. Set temperature
35 c. with adjusting screw, price 5/ -
post paid. H. Middleton, 639,
Abbeydale Road, Sheffield: 'Z.
MANUFACTURERS' 'and Inventors.

If you have a Product of
universal appeal, new in its con-
ception, practical in its approach,
and require capital, plus the
know-how of marketing, please con-
tact the advertiser immediately, giv-
ing full details ; ,but please do not
do so unless your product or idea is.
needed by the masses and has dis-'
tinctive sales appeal. Box No. 138.

FOR ALL YOUR STICKY TRICKY
The greatest advance in modern times. An
entirely new CRYSTAL CLEAR adhesive that"
STICKS ALMOST ANYTHING TO ANYTHINGa
and never becomes brittle.

ArtPLASTIC

CEMENT
IWO

Tubes1'6-219. Largertlasavnilable-
TORNBRIDOELTD LONDON, S,W.17 (I 6%

r -

plysdina info

GOVERNMENT
SURPLUS BARGAINS
TRIPODS. Unused. 38' long, only 5 lb.
wt. Immensely strong. Carrying sling.
Brass cap easily adapted to camera.
etc.. etc. Each 1211, carriage 3/6.
LOW VOLTAGE MOTORS with
REDUCTION GEAR, approx. 4/1
(24.45-90) 6-12 v., D.C., 1 amp., es. 151-.
post 1/9.
MOTOR ONLY as above (dimensions
3" x24 x 2") ea. 7I6, post 1,-.
BATTERY CHARGING TRANS-
FORMERS. 10 v. & 16 v, A.C. (for 6 &
12 v. charging at 1 amp.), ea. 1.7/8, post

RECTIFIERS to suit above, ea. 7/6,
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. 3/8. post 6d.
MOTORS. 2001250- v. A.C./D.C. FHP.
approx. 80 watts. High speed. 4" shaft.
(Converted ex R.A.F. motor generator -
power about equal to sewing machine
motor.) Useful addition to workshop,
ea. 30/-, post 213.
Send 3d. stamps for list of other Motors,
Transformers, Pumps, Lamps, Switches
etc., etc.

MILLIGANS
24, Harfont Street, Liverpool, 3.

Money Back Guarantee.

The PEOPLES

Complete wit's
ell accessories

£15.112.0., ---411"1111ANCWIDIER

shown,Reedy for

aggi,psocket
MEM.* c IIIikatainsinfinite, r''.
variable contra
of weld,n9r.,,rr. '----- ---t'

may..
: .1

ant by hand- eel

Welds up to any 7---....,,.....
jd

oi21itenesteetown'e- ifet for 4,
the hitcloi4t,

Engineer.
Krisenolder IF / tv ,T7-7,-

,t16-1201146/16110vol. 65iiiIIIIP:=:,COW, MDT 7/.Ann /011.7ite
Uses 1441 We Smeicixed flux Coated Peeireles,Ontei,141
the di 66,,,, :ea Niel Welder Zabel tdscirodesii "e1.4i=

HARMSWORTH, TOWNLEY & CO.,
Jordan Street, Knott Mill,

MANCHESTER, 15.

SPARKS' DATA SHEETS
presents

THE "3 31 "
A.G. SHORT WAVE

4 -VALVE T.R.F. Its.
" Cathode -coupled " Regeneration ensures
amazing Sensitivity and Selectivity plus
100'.' Stability. 10 to 220 M. Switched Coils.
Separate Power Pack. Data Sheet (27- a 22-1
showing every detail in simplified Poem.
Plus full Instructions. etc. SI Post Free.

THE" SEAFARER "
Battery Two-valver offering New interests
and Thrills on Trawler, Ship -to -Shore.
Aeronautical and 80/160 m. Amateur Bands
Plus normal Med. and Long -waves. A great
little Set. Data Sheet, etc., etc., 3/3 Post
Paid.
Ali Componew and Chassis available.
L. ORMOND SPARKS (M), VALLEY
ROAD, CORFE CASTLE, DORSET

(:).) 07.1A.
FIREPROOF _ GARAGES

From 11111.1

£33.10
4siesp7

delivery

STEEL FRAMED -EXTENDIBLE
All garages fitted with anchors, shelf, door
retainers. Yale lock. FREE site plans,
LOWEST MONTHLY TERMS of any
manufacturer including EltEE "Peace of
Mind " INSTALMENTS INSURANCE.
HINGED & OVERHEAD TYPE DOORS
FREE illustrated Catalogue & Prime from
BOWSER, MONKS & WHITEHOUSE LTD.
(Dept. M ES), Spring Gardens, DONCASTER

MECHANICS

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.
WINNE. " CRYSTAL SET. Only 6
screws to fit Can be built in an hour.
STANDARD kit, 15/6 post free. DE -LUXE
kit, complete with high-grade headphones.
aerial wire, etc., makes ideal present, E2
post free
" CONQUEROR " I -VALVE SET.
Receives 20 to 30 stations, IS screws only
to fit. STANDARD kit, with valve and
batteries, E2/21 -,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, £4r5'- post free, loudspeaker E1141 -
extra. DE -LUXE kit, ES/124 complete.
HEADPHONES, 4,000. ohm, 18/- : or
higher grade, 21/- post free.

Send. your order to .

BLANCHARD'S RADIO
(Dept. PD7

I3 Gainford Gardens, Manchester, 10

"STAR" FIRST QUALITY

EXTENSION
LADDERS

LOW DEPOSIT
Pine 1110 knot,

lit Rardemal Rungs et, 10 ins.
Ire. 'fie Roilc suitably awed.

xx 1,ilight iron loci -proof Ott inns.
- deposit sod 8 monthly payments.

CASH 6 mthly.
Closed Extended PRICE pmts.

81t. 1414 . 14.15 17 6
1611. 180. £5.15 21 9
12E. 2111. £7. 0 26 -
1411. 2511. 13.10 31 9
18E. 2911. £10.0 38 9

"IAD \
11111, silt, and typo :wrti la Ll
PARK LINES LTD. ,Dept.X28.
117 Seven Sisters Rd.. London, N.15.

NEE WORLD'S GREATEST
BOOKSHOP

SS
I \ I I'D CENTRE FOR

l'echoical Books
STOCK OF OVER THREE

MILLION VOLUMES
119-125 CHARING CROSS RD.

LONDON WC2
Gerrard 5660 (20 lines)

Open 9-6 (inc. Saes.)
'seared Station : Tottenham Court Rd J

SERIES III
N UCLEAVE PRESS

CROPS

RIVETS

PUNCHES
Ask your Tool Dealer. or send for
details to :-

Sole Manufacturer,

FITZNER LTD.
197-199, KINGS ROAD,

KINGSTON -ON -THAMES

BUILD YOUR OWN
CANOE

Printed Illustrated Instructions 1/6

TYNE FOLDING BOATS LTD.
206 Amyand Park Road, St. Margaret's Twickenham, Middx.

January, 1958
tfl111111=11

TWIST
DRILLS
* CARBON STEEL *

* STRAIGHT SHANKS *
* FAST CUTTING *
* BRITISH MADE *

(Arrow Eagle Brand)

METAL
STAND

Transparent
Cover.

6/9
PER SET

Plus 9d. post
& packing.

Sizes :
1 16

5 64
3 32
7 64

1 8

5 32
3 16"

METAL
STAND

Transparent
i Cover.

10/ -
PER SET

Plus 1/- post
& packing.

Sizes :
1/16'
5/64"
3/32"
7/64'
1/8"

9/64"
5/32"
3/16"
7/32"

1/4"

Send Today, Don't Delay !

THE ' LEEDA ' CO. (Redhill), LTD.
Maple Road, Redhill Surrey

GENERAL CERT.
OF EDUCATION
THE KEY TO SUCCESS E SECURITY

ri your age, 01, iai it lama.
the important mim General Urn. or .Educeov
Exam.. on " NO ' PASS NO 'FEE " tern,
loo choose your own :Mucus -Educational,
Commercial or Techimal Recently announced
hie extension of subjects gists mcryone the than,
to get this valuable Cerimiate

SEND FOR FREE 136 PAGE ROOK
Full details of 110,.1.1 can obtain [Ire General (:e,
are given in our 136 page (iuideFrec
a shout obligation. Personal advice on
Write today, School of Careers, Dept. 180
29-31. Wright's lane, London. W.8.

"NO PASS -NO FEE"

.11C 1TE

.SAROHITTING

AIR PISTOLS
AIR RIFLES  ACCESSORIES
Write for co:Joint, WESLEY r SCOTT Ltd

' 106 WEAMAN ST. PiemiNGHAM 4. ENGLAND
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Scooter and Cycle
Braking

SIR, May I add my views upon the
question of braking appearing in the

November issue of the " Cyclist " (page 5) ?
The instructions to the Metropolitan

Police on this matter seem to be somewhat
farcical as, on the whole, they appear to
suggest that the cyclist, or " scooterist," can
choose his particular portion of the road
before using his brakes, according to
paragraph 2.

Their idea of maximum braking being
applied to the front wheel is cut right
through by the emergency instanced in
paragraph 3, and by many instances in
practice.

It is, also, further stressed in their
paragraph 4.

Regarding paragraph 5, as a practical
cyclist of many years experience, also from,
an engineer's point of view, I would say
that the suggestion of 75 per cent. and
25 per cent. rear braking is entirely wrong,
since the front forks being in the form of a
cantilever, a heavy braking effort tends to
flex them and puts a heavy stress upon the
fork crown.

This gives rise to the well known symptom
of " juddering " and violent vibration
which, in addition to being uncomfortable,
can be really dangerous and I am in agree-
ment with yourself as to the disposition of
the braking loads, particularly in the case of
emergency braking since, as the rear carries
the greater weight, it therefore has the greater
braking effect before slipping on any
surface.-J. I. GEORGE (Brighton).

The Mantell Incident
SIR,-I am surprised at the theories put

forward in an attempt to explain away
the most wonderful flying vehicle the world
has ever known.

The superb manner of movement and the
absolute effortless ease of manoeuvrability
coupled with trouble -free acceleration is quite
obviously indicative of a kind of propulsion
which stands in a class of its own-a form
of propulsion which will become known as
" G ' propulsion.

On that fatal day Capt. Mantell .was in
fact investigating the presence of a " G "
propelled plane, which originates from some
country on this earth of ours.

The scientist and technician alike are
aware of the meaning of " G " force and
how it will always remain a hazard to con-
ventional aeronautic practice. The " Flying

NEWNES PRACTICAL MECHANICS

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

Saucer - is no more
mysterious, in that it
utilises G " force as a
powerful propellent, or
rather a powerful "pull-
ing force.'

The " Saucer
specially designed and operated so as to'
reverse the direction of the " G ". force
which it itself creates.

Just as the technician knows that " G "
force is a tremendoi:s drawback to high
acceleration; so should he be aware of the
overwhelming advantage given when the
direction of " G " force is reversed.

It has been said that no human being
could live under such terrific acceleration as
has been observed in the " Saucer." Such
statements are obviously based upon the fact
of what would happen were a conventional
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plane subjected to such acceleration.
By reversing the direction of " G " force,

the " Saucer " always has " G " force in the
lead, thus when the " Saucer " accelerates
with sudden very high speed, the " G " force
created does not pass through the machine
but is away ahead of the machine acting as
a powerful pulling force."

Of course the real reason why the
Saucer " is not understood is simply

because conventional aeronautic technology
and " G " propulsion technology are two
entirely different fields.

Reversal of direction of " G " force is
easy to achieve, and when Whitehall and
the Pentagon realise this, they will, in a very
short time, be in a position to challenge
the " Flying Saucer."-V. A. MILBURN
(Siaingbourne).

[We are sure our readers will wish to
co inin,nt .-ED.]

The Paraffin Flame Refrigerator
A Reader Replies to "Information Sought"

SIR,-Y o u r corre-
s ponden t, G.

Lewis, under the
he a d i n g Paraffin
Flame Refrigerator in
"Information Sought,"refers to the
Electrolux Refrigera-
tor which is a patented
design, I believe.

I think G. Lewis
would find the con-
struction of this_ type
of refrigerator quite
difficult, as the whole
unit is sealed and the
amount of hydrogen
must be such that
a suitable pressure
drop is achieved with-
out causing the liquid
seal to break.

The liquid used is
ammonia solution
(NH,) and the gas is
hydrogen (HO. The
diagram shows the
principle of operation.

Weak NH3 solution
(or water) flows from G.,,
the generator to the
absorber, since level
of liquid in the
generator is higher
than in the absorber.
The total pressure to
the left of the liquid
seal is due to NH3 only, and the total pres-
sure on right of seal (by Dalton's law of
partial pressures) is due to NH, and H2.
Thus, in the evaporator, NH, is at a low
pressure and can pick up heat from a low
temperature.

Rectifier

N H3 vapour generated,
density fe//s hence

upward Wow

N H3 vapour condensed to liquid

High pressure NH3 liquid

/ Low press,,re NH3 vapour -I --
Hydrogen

Cry:censer)

Liquid seal-

Evaporator in
cold chamber

Vapour heat exchanger

H2

lnconvng water
cooled by strong

1, solution

Lxterna/ heat supplied

A

3-

N H3vapour
evaporates

NH3 + H2 cools
incoming- H2

N Heibsorbed in waters
112 driven off, heat-
' dissipated 1,8 fin;

Absorber

!riu/d heat exchanger

Mr. W. R. Podmore's refrigerator drawing

In this case the hydrogen is an inert gas,
since it reacts neither with the NH, or the
water, but merely enables a drop in pressure
of NH3 to be produced.. I hope this will
answer Mr. Lewis.-W. R. Poomoita
(Scunthorpe).
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MORE LETTERS AROFT THE STEAM CAR
SIR,-I have read with interest the many

articles and letters on the above sub-
ject which raises the question as to whether
it is possible. to design a steam car capable
of competing in road performance and
general economy with its internal combus-
tion-engined counterpart, and whether
there is a potential market large enough to
warrant the production of such a vehicle,
not forgetting, of course, the opposition
likely to be encountered by the enormous
amount of capital already sunk in the
production of the modern motor car.

The history of the steam -driven road
vehicle dates back for more than a century,
but real development appears to have begun
about the year 1900, and for a time serious
competition to the petrol car was offered by
such manufacturers as White, Stanley and
Serpollet who, towards the decline of the
light " steamer," had evolved small units' of
10-20 h.p., equipped with oil -fired semi -
flash boilers, condensers, automatic water
and steam pressure controls. Those who
have had the pleasure of driving some of
these vehicles will recall with delight the
feeling of smooth, silent power at all speeds
when the throttle was opened and will
regret that the " steamer " died in its early
youth, and wonder on the causes of this
decline.,

The causes were many and varied. The
general public viewed the " steamer " with
fear and mistrust, they disliked the idea of
sitting in close proximity to a boiler which,
so they thought, might blow up at any
moment with disastrous results, the annoy-
ing delay of anything from to to 20 minutes
when starting from cold, but the most
serious cause appears to have been their
exclusion from entering competitive events
with their rivals, powered by the I.C.E.

Everyone, I think, will agree that road
and track racing, hill climbs, speed and dis-
tance records, were largely responsible for
the rapid development and popularising of
the petrol car and have helped in no small
measure in raising the industry to the posi-
tion it occupies to -day. Had the " steamer "

been allowed to compete in open competi-
tion  and events of this nature, continued
research and development would have been
assured. and doubtless cold starting and
other disadvantages, real and imaginary,
would no longer exist.

During the war, when enemy submarines
seriously threatened our very existence and
we had to resort to inefficient gas
producers to help our internal transport,
many old " steamers " (goods vehicles) were
recalled from semi -retirement and did yeo-
man service. Unfortunately there were less
than 80o, qn the road in 1939. This small
number compared with some 9,000 in 1927
was mainly due to the fact that sufficient
incentive. for development had ceased at an
earlier stage, with the resulting failure to
keep up with technological progress.-
G. F. BALL (Southampton).

SIR,-Much has been written in your
magazine's, editorial columns about

steam cars and their pros and cons, while
Mr. C. A. Oldroyd (June, 1957; issue) has
dealt with the idea of a "Com-car," I should
like to comment further.

Do you remember the similar gas -plant
cars and lorries, the speed of which was
comparable to that of snails ? Moreover, as
the pressure inside the gas -cylinder became
low, it markedly affected the speed of the
car. Who is going to deal with that prob-
lem ? Technology is not far enough
advanced to deal with this matter success-
fully.

We should not forget that it is the age
of I.C.B.M's and space travel, not forgetting
the Russian satellite !

Anything done in reviving these old ideas
would be a sheer waste of time-it would
be just like reviving triodes and demount-
able valves.

Why not pay more attention to the
advanced idea of indirect propulsion ? If we
are successful in harnessing fission -energy,
the great oceans will become our energy
reservoirs. - GAS;DHARVA RAJ CHANHAN
(India).

MANY a man, among them this present
writer, dislikes to lend his fountain
pen ; many a man, and there is here

reason for the reluctance, dislikes to lend his
greatly cherished working tools. However,
reluctance is often overcome by kindly feel-
ing towards one's neighbours, and we do lend
a helping hand-and a helping tool. At
times we wished we hadn't: " I lent my plane
to my friend," one of our readers writes,
" and he returned it in a deplorable state. I

am not making a fuss about it, hut I should
like to know what the law says when
borrowed things come back damaged."

Well, the law says a good deal about the
liability of a borrower. The question has
often aris_n ; for he is a curmudgeon that
will not on occasion help his neighbour
out of a jam. You lend though you dislike
to lend, and though you know that you run
these two risks. You may find the tool much
impaired when it comes back, and you may
find a difficulty in gcaing the tool back.

As for the first, unless you can show that
the borrower was greatly wanting in care and
skill when using the tool you have no remedy
at law. The borrower may well think that
he ought to make good the loss you have
had ; but you cannot compel him to do so.
The borrower's liability does not cover a
loss from reasonable use, from " wear and
tear." We may, indeed, sum up a borrower's
obligations in this way: he must care for
the thing borrowed as a prudent man would;
he must not use it for a purpose other than
the one for which you lent it (you lend a
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A Large Ukulele
SIR,-I would like to comment on the

article " A Large Ukulele " in the
November issue of PRACTICAL MECHANICS.

In my opinion the use of celluloid for
frets would soon lead to disappointment since
the steel strings would cause rapid wear.
Even with conventional fretwire wear does
take place and can eventually lead to
re -fretting . . , so Mr. Powell's suggestion
of brass strip as an alternative would be
much more satisfactory.

The least troublesome solution of all would
be to buy some guitar fretwire, which is
specially made for the job, and this is
obtaniable at about 45. per yard (in yard
lengths, and made of nickel) from The
Clifford Essex Music Co., Ltd., 8, New
Compton Street, London, W.C.z.-J.
POCOCK (Wolverhampton).

Materials for Rubber
Masks

SIR,-Re the query from Mr. Eugene B.
Chape and your reply in the November,

1957, issue, I suggest he contacts the
Dunlop Rubber Company for material
needed for rubber masks. I am sure they
will advise on the type needed. About three
years ago I intended making similar items
myself and I suggested metal moulds to
them: they told me these were not needed,
plaster being suitable. I was offered the
rubber in one gallon cans at the time.-E.
RUDD (York).

Double Bunk Beds-Wiring Fault
We regret that a wrong reference in Fig. 2,

if acted upon would render the wiring of
the double bunk beds contrary to I.E.E.
Regulations. The reference concerned reads
" To two -pin socket fixed to back of head-
board." This should be " To two -pin plug
fixed to back of headboard." As published.
the inference is that the mains lead will
carry a " live two -pin plug.

About Lending Your Tools
By OUR LAWYER

book to be read, not to be a receptacle for
the borrower's comments ; you lend your
razor for shaving, not for cutting firewood);
he is not to lend it to another ; and he must
return it at the agreed time or when
required.

The other risk, that you will not get back
what you lent, 'is negligible among neigh-
bours ; but it does exist. An unfaithful
borrower may sell or pawn your property.
We speak here, you appreciate, about the
loan of things to be themselves returned, a
hit the worse for the wear for which you
gave your licence, but identifiable still. We
are not speaking of a money loan. If-your
heart being large and your power to resist
importunity small-you replenish the empty
pocket of a borrower like Sir John Falstaff,
you are likely to whistle for your money.
You certainly cannot require a return of the

very pound note you handed over; that has
speedily found a new owner. The borrower
is indebted to you for the amount you lent,
not for the coins or notes.

In one respect the position of the chattel
you lend, the book or the tool, is less des-
perate. The pound note ceases to be yours
as soon as it gets into the hand of one that
takes it in good faith and for value. Not
so the hook: you only can divest yourself
of its ownership. If the borrower, abusing
your trust in him, sells the hook to Mr.
Jones, you ask Mr. Jones to return it. And
he does return it, ruefully reconciling him-
self to a remote chance of getting from the
unfaithful borrower what he paid. We
should note, though, that the Limitation Act,
1939, created a new peril for the lender: his
ownership goes if he should leave the book
or other chattel unclaimed for over six years.

One further point, by no means negligible,
is this. You might be held liable for an
accident arising from the use of the borrowed
tool. You certainly would be if a defect
rendered the tool dangerous, and you gave no
warning of the defect.

A HANDYBOOK FOR HANDYMEN

THE HOME ELECTRICIAN
By F. J. CAMM

(Editor : Practical Householder)
206 pages, 149 illustrations. 12'6, or 13,- by post
from George Newnes, Ltd., Tower House,

Southampton St., Strand, W.C.2.
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Patay Pumps
THE PN series of rotodynamic hand

pumps are manufactured by Patay
Pumps & Turbines Limited, Horton Parade,
West Drayton, Middlesex. There are- two
models, the PNio, which is a high head
pump (max. dynamic head n2oft.) with a

suction lift of Soft. Maximum discharge is
4o gallons per minute. When pumping
water at 190 deg. F., it has a minimum
suction lift of 5ft.

The PNs medium head pump (max.
dynamic head 6oft.) is suitable for suction
lifts of under zoft. and has a maximum
discharge of '70 gallons per minute. Prices
of these two pumps are £25 8s. and
£25 Its. 6d. in aluminium alloy, and £32 5s.
and £32 los. in gunmetal.

The " Bullfrog " rotodynamic hand pump
is primarily designed as a bilge pump for
use at sea, but has many land uses also,
such as emptying water from sumps, etc.
It is capable of a discharge rate of up to

ton per minute and while not being a
general purpose pump is very versatile. The

One of the
PN series of

handpwnps.

price ic £33 los. in aluminium alloy and
£37 12s. 6d. in gunmetal.

Descriptive leaflets and all further
information are available from the makers
at the address above.

Fraxite" Fireback
Cement

THIS fireback cement is a new addition
to the range of refractory cements

produced by the Carborundum Company
Ltd. Alumina, which is capable of with-
standing temperatures of 1,000 deg. C., is
one of the ingredients used and Fraxite
should, therefore, be more than adequate for
use an the domestic grates for which it is
desigrad.

Household grates, stoves, boilers and the
fitting of all-night burning grates come
within its scope. It will give a permanent
rock -hard joint which will be proof against
heat. fame and the wear and tear from
shar.dged coal.

The price is 3s. for a 21b. tin.
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New Turret Head
COnverter

LATHE operators frequently have to carry
out several different operations in rapid

succession with the minimum loss of time.

The turret
head con-

verter.

The new Swiss -designed HSR Automat
Turret Head, distributed by Insley Indus-
trial Supply Co. Ltd., 21-22, Poland Street,
London, W.', provides the solution to this
problem. It can turn any ordinary centre
lathe into a turret lathe. The HSR
Automat Turret Head, shown in the
photograph, is available in six sizes, selected
to make the attachment fit practically all
standard lathes in general use. Prices range
from £49 Los. to £69.

Simplicity of construction is among the
outstanding features; another is ease of
operation. With a single level movement,
carried out with one hand, a new tool is
brought into working position. A further
advantage is the ease with which tools are
accurately set to centre height by means of
a setscrew. 'The Turret Head is equally
suitable for turning, facing and undercut-
ting, since it is mounted on the compound
rest and describes all its movements.

A descriptive leaflet can be obtained from
the distributors.
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A Review of New
Tools, Equipment, etc.

Bondaglass Handbook
FROM Bondaglass, Ltd., 55, South End,

Croydon, Surrey, we have received a
handbook which describes ;glass -fibre and
its uses for the handyman. In addition to

all the useful informa-
tion given on the
material itself, the use
o f Bondaglass i s
described for making a
draining board, a

motorcycle sidecar, a scooter screen, car
bodies and boat hulls. It costs 2s. post
free from the above address.

New Tool Kit
SPEAR & JACKSON LTD., Aetna

Works, Savile Street, Sheffield 4,
hand tool manufacturers, have made a care-
ful selection and grouping of just those
tools thg householder needs to function
as a handyman.

The Spear
& Jackson
tool kit.

Handyman Kit No. 1 contains claw
hammer, cabinet screwdriver, wood chisel,
combination pliers, handled file, gimlet,
junior hacksaw, cold chisel, paint scraper,
spring tape, carpenter's pencil.

Handyman Kit No. 2 contains Pin
hammer, tenon saw, wood chisel, tri-square,
electrician's screwdriver, pincers, putty knife,
bradawl, nail punch.

These kits are priced at 59s. 6d. and
62s. 6d. per set.
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I The Selecta
Home -master

Workshop.

Selecta Home -master
Workshop

THIS is a combination power tool capable
of carrying out a large number of

operations for which normally an, equally
large number of tools would be necessary.
The power source can be any of the popular
types of in electric drills or alternatively
the . new specially designed Power Pak
HPM 1, This costs £m 9s. 6d. or com-
bined with the basic Selecta home workshop,
£24 19s. 6d. The basic unit is capable of
the following operations: ripsawing, cross-
cutting, grooving, scarfing, mitring, under-
cutting, drilling, routing, grinding and
polishing. A large range of attachments is
available which will extend the range of
the unit. Included are a lathe attachment,
flexible drum sanding attachment, jigsawing
attachment, box combing attachment,
universal spindle moulding attachment,
copying former attachment, planing attach-
ment and dovetailing attachment.

The makers are Selecta Power Tools Ltd.,
116, Victoria Road, Willesden, London,
N.W.to.

'AMMON . , IN...411.1.M.1,41.0.11111.141MPIP.M001.4111.011.00,10..11411M41411141.11.111,41141411100.61M41.144



Oxidised Copper Bronze Finish

I
HAVE an anthracite stove fitted in my

caravan, the outer casing of which was
oxidised capper -bronze. Unfortunately,
water was spilt on it while it was hot and
stained the finish, so I cleaned off all the
oxidising down to the bare copper. How-
ever, immediately the fire was lit it became
dull and tarnished and near the fire box
there is a patch which is blackish. If the
casing must be properly oxidised to keep
itself clean and smart, how can this be
done ?-M. H. J.-(Leighton Buzzard).

THE " oxidising " (it is really a process
of sulphuring) of copper is quite

a straightforward process. The copper must
be rendered perfectly clean and free from
lacquer or other protective deposit by care-
ful treatment with fine sandpaper which will
leave the metal surface clean and bright.
It is then brushed over with a hot solution
of one part of sodium sulphide in five parts
of water. This treatment will immediately
" oxidise " the surface by turning it a dark
brown/black and rendering it tarnish -proof.
The actual surface coloration of the copper
will depend mainly on the concentration of
the sulphide solution.

The blackening of the copper caused by
the water being spilled on the hot metal was
a true oxidisation which, in our opinion, has
a better appearance than a sulphurisation. If
you, want to imitate this appearance again,
it Will be advisable to have the casting
properly blackened and lacquered. This can
be done in the polished copper state. It is
not necessary for the casting to be bronzed
first, but it is usually sulphur -bronzed.

Handling Gold Leaf
WHEN making or repairing gold leaf

electroscopes I invariably find the
greatest difficulty in fixing the gold leaf
itself. I have found that I can shape it with
a pair of sharp scissors, but the subsequent
attaching of it to the instrument is most
difficult. Can you suggest a method ?-
R. E. C. Davies (Kent).

GOLD leaf for decorative purposes is cut
with a special knife. For cutting it is

laid on a chamois leather cushion plentifully
sprinkled with rouge. When cut to size and
shape the leaf is lifted with a gilder's tip-
a wide, very thin brush of fine badger hair
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which is rendered somewhat greasy, for
adhesive purposes, by stroking it on the
operator's head. This applies, of course, to
loose gold leaf. The operation of applying
leaf to the electrodes of an electroscope
would require a particularly steady hand,
but it could be done with a gilder's
tip. If a thin film of Japan gold
size or oil gold size is used, there
is no reason why the leaf must be
lifted ; if the leaf were moved to the edge
of the cushion the electrode could be gently
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1-1 crossed postal order, and the query coupon from n
f=1,-, the current issue, which appears on the inside of 

back cover. must be enclosed with every letter H
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.

r.',1 PRACTICAL MECHANICS, Geo. Newnes, Ltd..
H

Tower House, Southampton Street, Strand ri
" London, W.C.2.
OCIOMODEDEMEDLIJECIECOOODEOCIE

lowered on to the leaf and, owing to the
gold size, the electrode would pick up the
leaf.

An Episcope

1
WISH to make an episcope. Can you

assist on the following points?
(1) What is a convenient size for the

body ? (2) Is there any advantage in the
fitting of condensers ? (3) Where and at
what angle should the mirrors be fitted?

The main use of the instrument will be

THE P.M. BLUE -PRINT SERVICE
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for the showing of postage stamps, and for
this I need critical definition. I should also
like to use it for the projection of small
photographs not larger than 31in. by 21in.-
C. F. Garner (Kent).
1-F the instrument you wish to make is toI be used to project on to a screen pic-
tures and objects, or the images of the
latter, then (I) the size of the body will
depend upon the maximum size of such
pictures or objects. It will also depend to
some extent upon the size and focus of the
projection lens. If the lens is small and
of short focus, then only small objects and
pictures can be projected and the whole
instrument will be diminutive. So, it will
be seen that everything depends upon the
lens you are going to use. The ideal lens
is one of about t2in. focus working at a full
aperture as large as possible.

(2) Condensers cannot be used unless the
pictures are transparent, like lantern slides.

(3) If the picture or object to be projected
is to be laid upon the bottom of the epis-
cope at right angles to the optical axis of
the projecting lens then the mirror will be
mounted at an angle of 45 deg. to the
bottom and to the axis.

Referring again to the matter of a con-
denser, the statement above only implies
that such an arrangement as is used in
magic lanterns is impracticable, but for
throwing a concentrated beam of light upon
tiny objects, pictures and, particularly,
postage stamps, it would be a very great
advantage to use a single lens, such as a
reading glass, of about 3in. diameter and,
say, rein. or 15in. focus, and let all the
light from the lamp be brought to a focus
on the stamp through this lens.

If the postage stamps could be mounted
vertically on a board, such board being
either -painted black or covered with black
velvet, no case to the apparatus would be
needed, only the said board, another board
or panel carrying the projecting lens, and a
metal tube with the reading glass at one end
and the lamp at the other. All focusing
could be done by moving the several com-
ponents.

Inscribing on Glass
COULD you please suggest a method of

etching calibration lines and numerals
on the glass barrel of a hypodermic syringe?
-G. F. Poulton (Manchester).

ASIMPLE method of etching numerals
and lines on glass is to coat the glass

uniformly with, say, a 20 per cent. solution
of ordinary shellac in spirit then, after the
spirit has evaporated inscribe the lines or
figures by means of a fine stylus on the film
of shellac left on the glass. The shellac
film is then mopped over with dilute hydro-
fluoric acid and left to stand a few minutes.
The hydrofluoric acid attacks the glass
potently. It is then flooded off with water
and the shellac is removed by a mop im-
mersed in spirit. The inscribed lines are
thus engraved in the glass. To render them
more prominent they may be filled by means
of the hard black wax used by clockmakers
for filling dial numerals. This material can
be obtained from any dealer in clockmakers'
requisites, such as E. Grey & Son, Ltd., IS
and zo, Clerkenwell Road, London, E.C.I.
Hydrofluoric acid (dilute) can be obtained
conveniently packed in special drip con-
tainers from Messrs. Oswald M'Cardell &
Co. Ltd., Sudbury Hill, Harrow, Middx.
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Preserving Shed Floor and Roof
IHAVE completed building a shed in soft-

wood-a- and the outside will be painted
for protection. What is the best method
of preserving the underneath of the floor?
It will be supported off the ground by bricks
to keep an air space underneath. The roof
of the shed will be covered in the usual
roofing felt. What is necessary to keep this
in waterproof trim? I notice that often it
is coated with a type of tar, but I would like
to paint mine aluminium.-M.  H. Jones
(Beds).

THE simplest and most straightforward
method of preserving the under -surface

of the floor which you describe is to give it
a good brushing over with hot creosote every
twelve months or so. A very effective pro-
tective coating would be a solution of one
part of zinc naphthenate in five parts of white
spirit or solvent naphtha. This material can
be obtained from Messrs. Thos.. Tyrer & Co.
Ltd., Stratford, London, E.15. The prepara-
tion is one which is practically colourless
and which is non -staining to white wood-
work and other light coloured surfaces. For
general simplicity and straightforward ease
of application there is, however, much to
recommend the creosote treatment, particu-
larly if the woodwork is likely to be exposed
to the effects of damp and wood -boring
beetles. To keep your roofing -felt in good
waterproof trim, impregnate it with the
solution of zinc naphthtnate above men-
tioned. Then paint it lightly with ordinary
aluminium paint. A final brushing down
with the zinc naphthenate solution will com-
plete the treatment as well as conferring on
the roof added protection from weather.

Specific Gravity Calculations
PLEASE tell me how to calculate the per-

centage of water in liquid heavier than
water knowing that commercially pure liquid
is of spec. gray. 1.26 and with water z.zo?-
W. T. F. (Leeds).

THE specific gravity of a mixture of
liquids is never the mean of the

specific gravities of the ingredients of the
mixture. Hence it is not possible to calcu-
late theoretically the specific gravity of a
mixture of given proportions of liquids nor,
conversely, from a known specific gravity
of an aqueous mixture, to calculate the pro-
portion of water in the mixture. Problems
such as these are usually overcome, in prac-
tice, by reference to Tables of Specific
Gravities in which the specific gravities of a
long range of specified mixtures of varying
compositions are listed. 'The problem can
also be solved by plotting on a graph the
specific gravities of a comprehensive range
of mixtures and then by referring to this
graph when dealing with experimentally -
determined specific gravities. There is, how-
ever, no comprehensive formula which will
enable you to deal with the question on the
purely theoretical lines which you indicate.

Perspex Windscreen Repairs

PLEASE
tell me how to mend a split in

the Perspex windscreen of my motor
cycle.-R. R. Menneer (Salisbury).
IN order to mend your Perspex windscreen

you will have to make up a thick solu-
tion of scrap Perspex. This can readily be
done by pouring about 8 parts of trichlore-
thylene on 2 parts of Perspex clippings con-
tained in a well -stoppered bottle. The
mixture is left overnight and well shaken up
in the morning. The Perspex will dissolve
to a viscid, transparent, rubbery solution
which can then be taken up between the
finger tips and conveniently pressed into the
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cracks in the sheet Perspex and then, after
drying a little, carefully smoothed off with
a small knife blade. You will not get -a per-
fect union by this method, but the crack
will be adequately filled in and the appear-
ance of the windscreen much improved.

Motorising Sewing Machine-
Switch Details

T HAVE read with interest your article in
-1- the November issue " Motorising a
Sewing Machine " and was particularly
intrigued by the foot control which I should
like to use to control a small watchmaker's
lathe. Please tell me where the geared
switch can be obtained. I am fully con-
versant with the electrical side of the
proposition.-W. Ware (Birmingham).

[The switch referred to was removed from
ex -Government equipment many years ago
and the source is not now known. However,
the sketch below gives more details of the
switch construction and there is no reason
why such a switch could not be made up,
using 6B.A. cheese head screws for the
studs.]

Springs
screwed

to
bekeli

boss

Studs

VII
o

Ali

° WipingAr -cotect
AO"- ea springs

Brass
ring

The two springs are strapped together so that
the brass ring is one connection and studs the other Spacers

Constrjuctional details of home-made switch.
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soda, could not be stored in galvanised con-
tainers since the caustic soda would rapidly
and powerfully attack and dissolve away the
zinc of the galvanising. For all such solu-
tions you would have to use an enamel tank
or one made of glass, slate, iron or stain-
less steel. Tanks of this nature may be
obtained in various sizes from Messrs. Wm.
Canning & Co. Ltd., Gt. Hampton Street,
Birmingham. An alternative supply source
would be Messrs. R. Cruickshank Ltd.,
Camden Street, Birmingham, r, or
Hoklykem Ltd., Hokley Hill, Birmingham.

If it is imperative for you to use galvan-
ised tanks, you will have to employ solutions
of common soda (sodium carbonate), which
solutions, unlike those of caustic soda, will
not attack galvanised coatings.

Stencil Correcting Fluid
CAN you tell me how to make the filler

that one uses to blot out mistakes in
stencils cut in the typewriter ?-A. Gable
(Dartford).

THE usual stencil -filling of the type you,
mention consist merely of blended wax

How Condensation is Formed
WILL you please explain how condensa-

tion is formed, i.e., what tempera-
tures and state of atmosphere is necessary
for its formation.-L. J. Roper (Glos.).

AIR acts like a sponge towards water -
vapour. The less water -vapour which

is present in the air, the more the- air tends
to absorb it and retain it. The warmer the
air is the more water -vapour it absorbs.
Now, when air is saturated with water -
vapour it can hold no more, and it tends
to deposit the water -vapour in the form of
actual water on any cold surface with which
it may come into contact. Hence it is that
the warm air of rooms causes cold ceilings
and other surfaces to " drip " the moisture
absorbed by the warm air condensing itself
on the cold surface. It is by this mechanism
that the well-known phenomenon of " con-
densation is produced.

Caustic Paint Removers and
Galvanised Tank

IINTEND using an alkali tank for the
purpose of removing old paint and

cellulose from various metal articles. I have
a galvanised iron tank which will hold
approximately zoo gallons. Will you please
advise me of the best (or most practical)
alkali to use, the method of mixing and the
usual proportions ?-E. R. Hunnisett (Hast-
ings).
THE best alkaline solution for dealing

with old paint and varnish is a solu-
tion made by dissolving r part of caustic
soda in 6 -to parts of water; but this solution
or, indeed, any other solution of caustic

'Beke/ite

pastes combined with resin and frequently
filled with varying amounts of fine, dry
powdery such as common whiting. They
are not easy to make, but the following pro-
cedure will give you an indication of their
preparation: Dissolve to parts of
powdered resin in 90 parts of hot turpen-
tine. Melt down together a mixture of
about equal parts of ordinary candle wax
and common beeswax and dissolve about
3o parts of the resulting mixture in 70 parts
of white spirit. Whilst the solution is still
liquid, pour into it with continual stirring
the solution resin in turpentine in the pro-
portion of r part of the resin solution to
every 5 or 6 parts of the wax solution.
The resulting solution will take the form
of a creamy or whitish paste which can be
rolled or otherwise pressed into the stencil
and readily levelled off thereon. It will be
fairly quick drying. If you think that the
product could be improved by giving it
extra body, heat it up again and stir into it
about an equal amount of perfectly dry
sieved common whiting. On cooling, the
resultant product will have a putty -like
consistency.

Information Sought
Readers are invited to supply the required
information to answer the following query.

WHAT is the best method to use for
recovering spirit that has become

contaminated with paint and dyes, etc.?-
H. G. RADFORD (Ilford).

Indexes for Vol. 24 of
PRACTICAL MECHANICS

now available, price 1,3.



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.8.

Sure MO Repairs
Plus with
Post

KIT I IS.- 2/7

KIT II 25-- 2/3

KIT III 30- 26

KITS FOR CARS,

ETC. £5.10 £9.10

GLASS
FIBRE
These, kits
carry a com-
prehensive
range of

carriage P aid materials, with
.............mmnnoeoms full instruc-

tions co suit
all forms of car body repairs and model
making. "Glass Reinforced Plastics"

Booklet, 1/7, including Postage.

ESTPOLE 91141T012 1,TIE
89, BRAMLEY RD., LONDON, 5.14. 1'.41: ,mfi

FREE

CORRESPONDENCE
COURSES
IN STEAM

TWO COURSES : (I)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.

Q7/0511 LOW
011ARTERMA3TER DEPOSIT

DOWN
and 8 monthly
payments o f
26-. Cash
Price £9.9.0.

New Home Power
Equipment with
POWER - SPEED.

-SAFETY. Drilling capacity :
Mild Steel 1 '4in. ; 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. Q28)
717 Seven Sisters Rd.. London, N.15.

STA 9211.

MODEL BOATS
Plans : Kits : Engines : Etc.

4d. in stamps for Lists

LAWRENCE MODEL SHOP
106, LAWRENCE ROAD,

LIVERPOOL, IS.

NEWNES PRACTICAL MECHANICS

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

WINTER WARMTH/IlERZVAWIETOR)fJI!

10,0008124VDNEW

EX-W.D. WHITE ' fil
STRING VESTS
Tremendous pur-
chase of gen. Min-
istry issue snakes
this fantastically
slashed price poss-
ible. Cost Ministry a guinea each-Our
price two for 9/II, post 2/-. Used in ice cold
Korean mountain regions by our Com-
mandos, specifically made td retain body
heat and give superb comfort in most
bitter conditions and all winter through.
Made for Ministry by country's leading
manufacturers. A hygienic and hard-
wearing garment that can quickly be
washed and dried. Amazing lasting
qualities. 4 vests 21/- POST FREE. State
chest. Money back guarantee. LISTS.
WATCHES. BINOCULARS. CLOTHING.
TERMS.

0000110101111
ofrod 60 WIRE
Terrific Breaking Point

Genuine Combat
field service tele-
phone communica-
tion wire on a drum.
Rustless as it is PVC
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 9/68., 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.

H EADQUARTER and GENERAL SUPPLIES LTD.
(DEPT. PMC 27), 196.200, COLDHARBO UR LANE, LOUGHBOROUGH
JUNCTION, LONDON, S.E.S. Open all Saturday. 1 p.m. Wednesday.

GOING ABROAD
THIS YEAR ?

Language Problem Solved
THE problem of learning a Foreign

Language in half the usual
time has been solved. The Pelman
method enables you to learn French,
German, Italian and Spanish without
translation.

By the Pelman System you learn
French in French, German in German,
Spanish in Spanish, and Italian in
Italian. English is not used at all.
Yet the method is so simple that even
a child can follow it.

Grammatical complexities are elim-
inated. You pick up the grammar
almost unconsciously as you go
along. There are no classes to attend.
The whole of the instruction is given
through the post.

Send for the Free Book
The Pelman method of learning lan-

guages is explained in four little books,
one for each language :

FRENCH, SPANISH,
GERMAN. ITALIAN.

(Also Courses in Afrikaans anti Urdu).
You can have a copy of any one of

these books, together with a specimen
lesson, gratis and post free, by sending
for it to -day.
--POST THIS FREE COUPON TODAY

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

London, W.I.
Please send details of Pelman method
of learning :

French, German, Spanish, Italian
(Cross out three of these)

Name

Address

WELbeek 1411

PELMAN (OVERSEAS) INSTITUTES
Delhi, Melbourne. Durban, Paris, Amsterdam.

Wireless Set No. 17. Mark II. A complete
transmitter receiver. Only 2 volt L.T.
and 120 Volt H.T. needed. New, complete
with H.R. Phones, Handmike, 2 Valves and
instruction book. 44/61 mc,'s. Ideal farms,
Scouts. Price 39:6, carriage 5/6.
As spare parts for No. 17 Sets we are offering
the complete radio unit less phones, mike
and transit case at 20;-. post 3/6.

Wee Meggers. New Standard job, perfect
condition 100 volt. Very few only, offered
at half price, £7 each, post 2,'6.
Test Meters, No. 1. By Victoria Instru-
ment Co. New and boxed. Ranges 0-3 volt.
0-60 mA, 0-5,000 ohms. Complete instruc-
tions printed on back. Has a basic 0-5 mA.
Moving Coil movement. Size 4lin. a 2lin.
Price 10/-, post 2/-.
Milliammeters. 0-5 mA. Moving Coil,
2in scale, perfect instruments, all tested,
12/6 each, post 1,6.
OneValve Amplifiers. No. A.1271. Contains
one V.R.56, two trans., potentiometer, 3
condensers, 7 resistors, can be modified
for many uses, record players, etc. Price
3/6, post 213.
Electric Motors. D.C. 24 volts, has doubled
ended shaft, 21n. square about 21in. long,
new, 7/6 each, post 1/6.
Battery Chargers. New, our own make,
input 200-230-250 volt, output 6 or 12 volts
at 14 amps. Trans. and Rectifier mounted
on wood base, a very simple job but equal to
highly expensive types. 29/8 each, post 2'-.,
Test Prods. New. Consists of two black
brass -mounted Prods, 2 ft. Flex with two
wander plugs. 3i6, post 6d.
Intercom. Sets. Consists of two sound
powered B.A. ear pieces with 20ft. of twin
flex, suitable baby alarm, remote listener,
ready for use, 12/6 each, post 1/6.
Throat Mikes. New, boxed. Complete with
straps and jack, suitable electric guitars
and many other uses. 3/6 each, post 11,
Browns Lightweight Head Phones.
New, suitable for crystal sets. etc., 7'6 per
set, post 1'9
G.E.C. Rectifiers. New. Full -wave 4 amps.,
17/8 each, post 1/6.
Trickle charger type 1: to 2 amps., full
wave, 10/- each, post 10d.

Send 6d. for current catalogue.

THE SCIENTIFIC INSTRUMENT

COMPANY

353 Bearwood Road, Smehwick

1

For all " LW " Lathe Requirements
t °mash : WANSTEA II st7PPLV Co. *

r
,:k

THE E.W. x 10r 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 £17.0.0 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.

Mov
SWISS Musical

ements e
fromNetwooa
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 return post-
age) also plans to make your own
Musical Box available. I;''3 post-

age free. P.O. please.
METWOOD ACCESSORIES (PM12)

65, Church Street, Wolverton, Bucks.
Importers and Manufacturers.

CHEMISTRY APPARATUS
Send 3d. stamp for

COMPLETE PRICE LIST

BECK

Booklets :
" Experi-

ments " 1/2
"Formulas"

1/2
" Rome

Chemistry -
new ed. 2/9

(Post Paid.)

(Scientific Dept. A)
60 HIGH STREET

Stoke Newington, London, N.16

T H E

"DERMIC-iir4
OILER

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, Fort'an i Road,
South Norwood, London, S.E.25.

Phone : LIV 4943

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.
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BATTERY CHARGERS
Output up to 22v.
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.
£17.10.0, carriage
15/-.

VACUUM PUMP. Brand
New. 7 cu. ft. per min. 10 lbs.
per sq. in. at 1.200 r.p.m.
Rotary Vane type. 30/ -
each, post 3'-.
AVO TEST BRIDGES. 220'
240 v. A.C. Measures capaci-
ties from 5 pf to 50 mid and resistances from
5 ohms to 50 megohms each in 3 ranges.
'Valve voltmeter range 0.1 to 15 volts and
condenser leakage test. Brand New. Full
working instructions supplied with instru-
ment. 29.19.6. Post 3/-.
TEST SETS incorporating Wheatstone
Bridge, Galvanometer. Brand new in case,
50/-. Post 3/6.
CELL TESTING VOLTMETERS. 3-0-3.
In leather case with prods. A first quality
moving -coil meter. 25/-. Post 2/-.
ELECTRIC MOTORS. 200/250 v. self-
starting. 1 r.p.m. 351-. Post 1/6.
AIR BLOWERS. -230 v. A.C., .57 H.P.
15in. fan. 6in. x 41in. outlet. Brand New.
£25. Carr. in England 20/,

 PORTABLE BLOWER. -200-250 v. A.C./
D.C. 300 watts with switch and leads.
llin. outlet, £5. Carriage 7/6.
RELAYS -HIGH SPEED. -1,700 + 1.700
ohms just the job for radio controlled
models. 251- each, post 1/3.

BULKHEAD FIT-
TING. 9in. 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, 17/8. Post
2/6.

CHARTBOARDS.-With pantograph arm.
perspex scale, protractor head as used in

ir- the R.A.F. for navigation purposes. 171n.
square. Brand new, will make a useful
drawing board, 25/, post 3/-.
ROTARY CONVERTOR, -Input 24 v.
D.C. Output 230 v. A.C. 50 cy. 100 watt. 92/8.
TELEPHONES SOUND POWERED. -No
batteries required. Just connect with twin
flex for clear speech. Transmitter Receiver
Units, 4/6 ea, Twin Flex. 41d. yd. Post V-.
GEARED MO-
TOR for the
Model maker,
small and very
powerful. 12124
volt D.C., 4/8
r.p.m., 35/-, post
2/6. Works from
230 v. A.C. mains
with transformer and rectifier. 17/- extra.
TELEPHONE SETS. MODERN DESK
TYPE. -08.17.6 per pair complete.
WALL TYPE also available. 2 complete
units £5. Batteries 5/6. Twin Wire 2d. per yd.
MOTOR. -12 volt D.C. llin. x Zn. approx.
3,000 r.p.m. with speed regulator in end cap.
A precision job. 1216, post 1/6.

METERS GUARANTEED
F.S.D. Size Type Price

100 Microamps 21in. MC/FR 50/-
250 .. 31in. MC/FR 55/-
500 ,. 21n. MC/FS 27/6
500 21in. MC/FR 37/6

1 Milliamps 2in. MC/FS 27/6
1 21in. MCIFR 35/-
5 2in. MC/FR 17/6

30 .. 211n. MC/FR 12/6
100 ,. 21in. MC/FR 12/6
200 .. 24in. MC/FR 1216
300 pin. MC/FR 12/6

5 Ampe'res MC/FS 27/6
25 ., 21in MI R 7/6

50-0-50 Amp. 2in. MC/FS 1216
20 Volts 2in. MC/FS 10/6
40 ,. 21n. MC/FS 10/6

300 .. A.C. 21in. MI/FR 251-
300 .. A.C. 61n. MI/FR 150/ -

CROSS POINTER
METER with 2 separate
100 microamp move-
ments. Brand New, 2216,
post 2/-.
HEADPHONES. - High
resistance 4,000 ohms.
Type CHR, 12/6 Pr. Post
116.

HEADPHONES. -High resistance, very
sensitive Balanced Armature. Type DHR.
17/6 pr. Post 1/6.
ROOM THERMOSTAT. -Adjustable 45
to 75 deg. Fahr. 250 volts 10 amp. A.C. Ideal
for greenhouses, etc., 35/, post 2-.
INSPECTION, LAMP. -Pits on forehead,
leaving hands free, battery case clips on
belt. 7/6, post 1/6. Takes E.R. Battery
No. 1215. 2'9. post 9d.

L WILKINSON (CROYDON) LTD
19 Lansdowne Road, Crovoon

NEWNES PRACTICAL MECHANICS

IhReaeffist/
fni DEPOSIT

Deposit refunded if not satisfied.

BY POST!

POST

1411P
,,,,,

HOME WORKSHOP
and DRILL KIT
also available.

Please write for
details.

Cash Price £6.19.6
Fully guaranteed

1/4 INCH

ELECTRIC DRILL
TAKE 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 I" in steel and r 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. AC/DC
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/x I.

10/- NOW TO- CURRYS LTD., DEPT.D.75
WORTHY PARK,
WINCHESTER, HANTS.
OR FROM ANY CUM'S BRANCH

urry
SAW BENCH UNIT

FOR 66/-- POST FREE !
Fit the S.G.S. High Speed Ball Bearing Circular Saw Unit

EMPIRE UNIT (illustrated) Any size to order.
for saws to I2in. dia., £3 6 Drill Chuck, 14/- extra,

ROYAL UNIT for "
saws to I6in. dia., £5.3.
EMPRESS UNITfor cc lc
saws to 20in. dia..°"*""
Also S.G.S. Ball Bearing Planer
Units. 4iin. size, £4.15. 6in.,
£6.15. 8in., £8.10.

" GENETIG " Wood turning Lathes, 181in., 24in. or 30in. centres. Iron £8.10.

Write for full details of these and other lines.

S. G. S. ENGINEERS, PM;.
OLD COSTESSEY  NORWICH ' NORFOLK Tel.: Costessey 327

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 oar PRICES
MAIL ORDER SERVICE (2d. stamp for li,t) IMMEDIATE DESPATCH

CLAY BROS. & CO. (P.M. 8)
6a SPRINGBRIDGE ROAD, EALING, W.5

Phone: EALing 2215
MINS. EALING BROADWAY STATION, OPPOSITE BENTALLS

January, 1958

HIGHSTONE UTILITIES
SOLDER ENO

.s=sallnalimindiaa),. IRONS. Our
new stream-

- lined iron isfitted witha Pencil Bit. 200/250 v. 50 watts, 11/6.
post 1/-. Standard Iron with adjustable
bit, 200/250 v. 60 watts, 13/6, post 1/-. Heavy
Duty Iron, 150 watts. 1816, post 116. All
Parts replaceable and fully guaranteed
Small Soldering Irons, for use on gas. 1/4
post 8d. Resin -cored solder for easy solder
Mg, 6d. packets or large reels 5/-, post gd

Ex-R.A.F. 2 -valve (2 volt M.) 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, 20/-, post 3/-. Useful wooden
box with partitions to hold amplifier. 2/ -
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 01
switches, etc., 2/6, post 4d. Neon Indicator.
complete with condenser (pencil type)
with vestpocket clip, indispensable for
electricians, etc., 7/6. post 5d.

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.
PRICK 9 post 1/-. Similar Transformer
but with Output of 4, 8 or 12 volts, 134
post 1/6. BELLS for use with either the
above or batteries, 6/8, post 6d. " Big Ben"
Chimes. Housed in Cream Plastic Case.
Easily connected to give Two -Note Chime
from Front Door. andSingle Note from Rear
Operated from 6-9 volt Batteries or Trans
former (shown above), 23/9, post 1/6.

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? 12/6. post 11 -
Spare Permanent Detectors, 2/- each.
When ordered separately, 2/8, With clips
and screws. 2/10, post 3d. Special Crystal
Diodes, 2/6, post 3d. Headphones, brand
new, S. G. Brown, G.E.C., etc., 23/- and
super -sensitive, 30/- a pair, post 1/8.

HEADPHONES IN GOOD ORDER, 8/-.
Better quality, 7/6 and 10/-. Balanced
armature type (very sensitive), 13/6. All
post 1/6. New Single Earpieces. 3/6.
Balanced armature type. 4'8 (two of these
will make an intercom, set or Baby Alarm)
Ex-R.A.F. earpiece, 2/6, all post 6d. Head-phones, with moving coil mike 151-.
Similar phones with throat mikes, 1218
post 1/6. Headphone Cores, 1/3 a pair.
post 3d. Replacement Bands, 1/3, post6d. Wire Bands, 6d. (All Headphoneslisted are suitable for use with our
Crystal Sets.)
IIAND MICROPHONES with switch in
handle and lead, 5/6. Tannoy, 7/-, Similar
instrument, moving coil. 8/6. All post 1/6.
Mask type with switch. 9/6, post 6d. Mike
Buttons (carbon), 2/-- Moving Coil, 3/6 :

Transformers, 5/-. All post 4d. each
Throat Mikes, 5/-, post 7d.
MORSE KEYS, - Standard size keys
wired to work Buzzer or Lamp, 3/-, post 8d.
Slightly smaller keys, 2/6. post 6d. BUZ-
ZERS, 4/3. post 541.

Terminals, brass 2BA, mounted on strip,
6d. pair. .0005 Airspaced Variable Con-
densers, 2/6. post 60..00003 twin gang with
trimmers, 2/6, post 6d. 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 9d. Fuses. -1 amp :
1 lin. packet of 10. 2/6. post 4d. Also 160 mA.
and 250 mA., same price. Ex-G.P.O. Tele-
phone Twin Bells, with box, 5/-, post 1/8.
Single Telephone Bell, 3/6. post 9d.Magnets, extra strong, 2in., 1/3, post 4d.
TELEPHONE HAND GENERATOR.
G.P.O. type, giving 70 volts for ringing
bells, etc.. 818, 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., 10/,
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. 21n. m/c. 10/- 3.5 amp. 21n.
T.C., 6/- : 4 amp. 2iin. T.C., in ease with
switch, 9/6 : 100 mA. 2in. m/c, 7/6 allpost extra. Meter units containing 2-500
microamp. movements. 9/-, post 1/6.
Money refunded if not completely satisfied.
STOP PRESS. We can supply the parts for
the one -valve set, as shown by the B.B.0
in Studio E.

HIGHSTONE UTILITIES
58 New Wanstead, London, E.11

Letters only.
New Illustrated List sent on request with

2d. stamp and S.A.E.
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All letters should he addressed to
the Editor, "THE CYCLIST,"
Qeorge Newnes, Ltd., Tower House,
Southampton Street, Strand, London,
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Phone: Temple Bar 4363
Telegrams : Newnes, Rand, London

WHAT I THINK Iiiiitimumminiimimmummilimummiiiiiiiimmiiimilinniminininninnimminiininnininniminimil By F. J. C.
That Russian Bicycle

THE Russians claim to have built the
first bicycle in i8or and they have
circulated photographs of the machine,

a replica of which now reposes in the
Moscow Museum. Comparing this, however,
with the original which is in Tagil, there
are marked differences. The replica shows
a bone shaker, and it appears to be without
pedals, whereas the original has pedals. The
machine is made of iron, including the rims
with a wooden saddle of somewhat large size.
As with the Macmillan machine, the saddle
supports are also the springs. It has a
254m. rear wheel, and a 43in. front wheel.
Several Russian papers have commented on
this and claimed that it was first seen in
Moscow in 18ot which was the Coronation
Year. We are told that it was built by a
workman named Artamonov of Verkhoture,
which is in the Ural district. To honour his
invention, the Tsar released Artamonov from
serfdom. The Russians claim that it was the
first machine to use and include a front fork
to provide caster or self -centring steering.
The Russians, however, are not noted for the
accuracy of details, and are not averse to
altering history for national propaganda pur-
poses. The machine itself bears too close a
resemblance to British machines of a much
later date. With British bicycles, facts and
dates have been checked and verified by
numerous cycling historians and particularly
by the late H. H. Griffin, who wrote the
classic history of the bicycle.

It seems somewhat strange, in view
of the great publicity. given to the Centenary
of Macmillan's invention,' that the Russians,
have remained so quiet about it, and, failing
more accurate records from the Russians,
the world will, I fear, continue to regard
Macmillan as the first inventor of the pedal -
propelled bicycle. Originally, one Gavin
Dalziell, a Scotsman, claimed the credit, but
his machine bore a remarkable resemblance
to Macmillan's and it was only through the
researches of Griffin that the credit was
rightfully accorded to Macmillan many years
later. Dalziell was compelled to admit the
justness of this decision, and it seems impos-
sible to believe that he was unaware of
Macmillan's machine. Perhaps a native and
natural conceit persuaded him to keep dark
about it. He loved to bask in glory, even
though he was not entitled to it.

Amalgamation Again ! -

THE Road Times Trials Council has
issued what it calls a statement for

the guidance of clubs in rebuttal of the
propaganda put out, by the British Cycle
Racing Movement, designated as " self -con-
stituted," whatever that may mean. The
RTTC is a self -constituted body and so are
all the other bodies. This propaganda
invited clubs to take action in favour of
amalgamation between the NCU, BLRC and
the RTTC. They suggest that amalgamation
will enhance the status of cycling, effect sub-
stantial savings, remove dissention, produce
agreed categories, provide one set of rules
and give rise to increased international
competition which can accrue only from
amalgamation. The RTTC opposes this and
says, in effect, that an enhanced status can

he achieved equally well through a joint
committee, under agreement as under amal-
gamation. This statement is specious and
fatuous, and there is nothing in the previous
history of such so-called joint committees
to support such a belief. Whenever joint
committees meet on controversial topics,
there is dissention and failure to reach agree-
ment ; even if agreement is reached, the
agreements are broken when it suits one or
more of the parties to do so. Had the RTTC
possessed a longer memory, even of recent
events with the NCU and the BLRC and
itself, it should know that such a scheme
could never work. It would be almost
impossible to get the three bodies to agree
on all subjects. Regarding lower subscrip-
tion, it says that the structure which can
bring this about and yet deal with three
major branches of cycling sport has never
yet been broadly outlined, much less defined.
This statement is meaningless. Obviously,
an initial meeting would be necessary to dis-
cuss such details with the object of effecting
this. What the statement really means is
that the RTTC wishes to paddle its own
canoe and retain its identity.

" Is it suggested one national council will
suffice, although the delegates expert in all
three sports are very rare? Is it suggested
one national committee will have time to
deal with all the affairs of a unified body?
If single councils were set up, certain evils
would tend to arise. There is waste of time
for some whilst the affairs of others are
considered. There is the loss of the enthus-
iasm of the specialist in this particular sport.
Apathy results: more frequent meetings to
get through the business are likely to be
needed. The work of the honorary officials
will be increased and it will become even
more difficult to find volunteers. It may be
necessary to replace honorary workers with
paid labour, nationally and locally."

The answer to these questions is that
offices have to be taken and a competent
secretary appointed with a knowledge of the
various branches of the sport and supported
by an equally knowledgeable committee. Of
course, it is suggested that one national
committee will not have the time to deal with
the affairs of the unified body. It should
not be run on a shoestring from the corner
of a kitchen table, like the RTTC for
example. Regarding waste of time, it should
not be beyond the wit of intelligent people
to have a tripartite committee, with a repre-
sentative on each from the other two.
Regarding volunteers, whilst these are always
acceptable, there should be adequate paid
officials. The point which has been over-
looked by the RTTC is that if amity and
sportsmanship permeated the committees of
the three bodies the need for amalgamation
would never have arisen.

" It was long ago proposed and agreed that
the existing duplication of certain services
should be avoided. The obstacle which has
prevented the 'arrangement has been the con-
stant attempt to secure amalgamation. It
is presumed the total cost of a unified body
would be recovered by a single subscription
scale levied upon everyone. Assuming total
costs do not increase, those individuals at
present members of all three organisations

might benefit, but only at the expense of
everyone else."

All subscriptions are at present far too low
compared with pre-war levels and should at
least be doubled. Those who want sport
must pay for it.

Whether amalgamation finds favour or not,
and it has been mooted several times during
the past quarter of a century, is for cyclists
themselves to decide. Those opposed to it
are so because they still wish to retain their
identity, and not submerge it to other bodies.
They are in favour of amalgamation if they
themselves absorb the others.

Thus, lobbying and jockeying by the
various partisans will continue. We do not
think that the sporting bodies are likely to
win this battle. My own solution is that
someone should settle the problem by calling
a meeting to finalise the matter under the
ultimatum that if agreement is not reached,
a new body will be formed. If cyclists
analyse the position, they will realise that
the opposition to amalgamation comes from
but a mere handful. At the present rate of
declining memberships. in a few years there
will be nothing to amalgamate!

Three Bicycles in One
ABRITISH bicycle manufacturer has

built a bicycle for young people which
by means of a single detachable top tube
provides a choice of two different crossbar
heights for boys or an open frame model
for girls. The whole object of .this ingen-
ious invention is to provide a safe bicycle
for the youngster to ride while at the same
time providing an economical buy for the
child's parent, because the bicycle will last

through many years in the life of the grow-
ing child and will, in fact, grow with him.
The bicycle can be used by the average
child from the age of eight or nine, up to
well into his or her teens.
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Wheel Truing and. Spol711111"1."111
Replacement
How to Do It At Home

ASINGLE broken spoke in a cycle wheel
is not a serious defect in itself, but
it may lead to much more serious

trouble. Broken spokes can remain unde-
tected for some time before the weak spot

Spokes /aced
here

Spokes inserted
opposite ways

Fig. i.-The tangent spoked wheel.

in the wheel causes strain on other parts of
the wheel, more broken spokes and a wheel
seriously buckled. In a tightly laced racing
wheel, however, a single broken spoke can
throw the rim seriously out of true, and
it is not unusual for the lightweight tourist
to carry a stock of replacement spokes round
with him.

When spokes break, without the machine
being involved in an accident, the fracture
usually occurs either at the bend by the
head of the spoke or at the threaded end
where it enters the nipple. If this occurs
when out on a ride, the broken end can
either be twisted round some of the other
spokes to prevent the end striking the forks
as the wheel rotates, or the broken end
twisted into a handle and the threaded end
unscrewed from the nipple.

Make sure, when buying spokes, to replace
broken ones, that spokes of the right length
are purchased and of the right gauge.
Endricks are usually spoked with plain 14
gauge, while lightweight wheels are spoked
with double -butted 15/17 gauge. The
easiest way to measure the length is to
match spokes against existing ones, or if the
hubs and rims are standard, the dealer will
probably know what spoke length is
required. Wheels are almost invariably
tangent spoked (see Fig. I).

To get the spoke in position in the wheel
correctly is merely a matter of matching it
up with the others. Notice that each spoke
is inserted in the hub in the opposite direc-
tion to the previous and following ones and
that it is laced behind the spoke which it
crosses a few inches along its length (see
Fig. r).

Once the replacement spoke is in posi-
tion, the nipple is screwed on with a screw-
driver in the slot in the head and finally
tightened by means of a spoke key, several
designs of which are available.

Truing the Wheel
In the absence of a proper

wheel -building jig, the forks of
the cycle can be used to mount
the wheel for truing. Lock the
wheel in position firmly and
spin it, holding the thumb on the brake
block to detect sideways eccentricity in
the rim. An aid to this is to chalk
the brake block so that the chalk
marks the rim where it touches the
block. This set-up is shown in Fig. 2.
When one spoke only is being replaced, it
will usually be found that tightening or
loosening the new spoke will true the wheel
properly. Remember that the wheel must
not be trued by tightening spokes only, or
part of the wheel may become strained.
Spokes on the other side of the wheel must
be loosened so that tightening can pull the
rim over, unless, of course, the spoke being
tightened is already slack.

When the wheel is true, the protruding
end of the spoke in the nipple must be filed
off flush in the well of the rim. A small

Fig. 2.-The set-up for wheel truing.

three -cornered file is best for this (see
Fig. 3).

When spokes break on the sprocket side
of the rear wheel, it will be found necessary
to remove the sprocket before spoke replace-
ment can be made.

Temporary Repairs
When on a long ride, and proper tools are

not available, makeshift repairs can often be
carried out to enable the ride to be com-
pleted. For instance, spokes can be inserted
the wrong way round to avoid removing the
sprocket and tightened to pull the wheel
true. Spokes of the wrong length will often
last long enough to get the rider home, and
if no file is available to trim the end of a
replacement spoke, it can often be padded
sufficiently to prevent it from puncturing the
inner tube. However temporary the repair,
it is unwise to insert spokes in a wheel with-
out removing the tyre and tube. This is
often done when the spoke breaks near the
head and is unscrewed from the nipple and
replaced with a new spoke, by pushing the
nipple up into the rim and then screwing
it back into position on the thread of a new
spoke. The danger, of course, is of adding,

a puncture to your other troubles.
Sometimes when a wheel has sustained a

severe knock, the same spoke will break
repeatedly, due to the fact that the rim has
" sprung,' i.e., even after being pulled back
into truth by a new spoke, it tends to jump
back to the distorted position, breaking the
replacement spokes when doing so. This
can sometimes be cured by using heavier
gauge spokes as replacement, but some riders
claim that this is false economy, and the
only cure is respoking with a new rim.

If the rim has been so badly buckled as
to sustain a definite kink, there is no cure.
Te rim cannot be trued and the brakes will
never be able to function efficiently. A new
rim is the only answer here.
C C Dishing" the Wheel

When a derailleur gear
is fitted, it is necessary to
adjust the spoking to bring

-the rim over the centre of
the rear ends of the cycle
instead of the centre of the
hub. This is done by
loosening the spokes on
the plain side of the hub
and tightening those on
the freewheel side by a
similar amount. If care
is taken to start the
adjustments at the valve
hole and to ensure that
every single spoke on either
side is treated exactly the
same, there should be no
need to re -true the wheel.

Fig. 3.-Filing the spoke end.
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17" T. V. CHASSIS f19.19.6
Latest improved circuits. Higher E.H.T. (brilliant picture). Improved
sensitivity (for greater range). Chassis easily adapted to any cabinet.
I7in. rectangular tube on adapted chassis. All channels. Less valves.
12 months' guarantee on tube, 3 months' guarantee on valves and
chassis. Valves line up : (5 valves) 6SN7, 6V6, EYSI, 2-6D2s.
Others : 6LI8, EL38, 7-6Fls. With 5 valves, L21/19/6. With all
salves, 625/19/6. TURRET TUNER, 50/- extra. Ins., carr. (incl.
tube), 25/-. State B.B.C. channels and 1.T.A. if Turret Tuner required.

14" T.V. CHASSIS, TUBE & SPEAKER L13.19.6
As above with I4in. round type tube. Less valves. 3 months' guarantee. With 5 valves, £15/19/6. With all
valves, £19119,16. Turret Tuner, 50/- extra. Ins., carr., 25/- (incl. tube).

DENCO RADIOGRAM CHASSIS 97/6
3 and 4 waveband turret tuned. Superhet, A.C./D.C. chassis, with 6in. or 8in.
speaker. Size : 81in. x x I2in. Valve line-up : CCH35, EF39, EBC33.
CL33 and CY3I. (CIC dropper.) Ins., carr., 7/6.

SUPER CHASSIS 99/6
5 -valve superhet chassis including an Bin. speaker. 4 control knobs (Tone, Volume,
Tuning, W.C. Switch) : 4 waveband, with position for gram. P.U. and for exten-
sion speaker. A.C./D.C. P. & P. 5/6.
T.V. CHASSIS TO CLEAR, 59/6. Complete chassis by famous manu-
facturer. R.F. E.H.T. unit included. Drawing 2/6 or FREE with order. Chassis
.n 3 separate units (power, s/vision, timebase interconnected). These chassis
can be easily fitted into existing console cabinets. Less valves and tube. Channels
1-2, 3-5. Easily converted to I.T.A. Ins., carr. 10/6.

CHASSIS 1/- each. 6 or 8 valve, latest type, midget valve design for A.M.
or F.M. Brand new, Cadmium plated on heavy s.w.g. steel. Size 12/in. x 7/in. x
2/in. P. & P. 1/6. 4 for 4/-, post 3/-. 12 for 10/, post 5/-.
RADIOGRAM CHASSIS, 29/9. 5 valve s/het, 3 waveband and gram. including Bin. p.m. speaker. A.C.
mains. Complete fess valves. Front drive. Size : 12 in. x 10in. x 8in. Printed dial. Ins., carr , 5/6.

CONSTRUCTOR CHASSIS UNITS
POWER PACK & AMPLIFIER, 19/6. O.P. stage 6V6 with O.P. trans. Smooched H.T. 350 v. 250 mA,
6.3 v. 5 a., 22 v. 3 a., 6.3 v. 4 a., 4 v., centre tapped. Less valves. FREE drawings. Carr. 5/6.
TIMEBASE, 7/9. Including scanning coil focus unit, etc. Less valves. FREE drawing. P. & P. 2/6.
SOUND & VISION STRIP, 19/6. Sihet. Complete 2/vision strip. Less valves. FREE drawing.
F. & P. 2/6.

3 ELECTRIC CONVECTOR HEATER 99/6
MI7 ,C01;tasneriiluctaapteer.;, sgtire.thinzepnffi6inn.. .A.1%i/nD.xC.7..vnitcihnesd forcarr I, k/watts. 200-250

ELECTRIC FIRE, 17/6. Hammered finish. A.C./D.C. 200-250 volts. I k/watt. Post 3/6.
R.F. E.H.T. COIL, 30/-. 6-10 kV. Drawing and data FREE with each order. Post free.

CAR AERIALS,! 6/9. Whip antennae, 50in. long, collapsing to I lin. One hole fixing
Post 1/-.

TERMS AVAILABLE

T.V. RECTANGULAR TUBES
17"

£7.10.0

14"

£5.10.0

12

MONTHS'

GUARANTEE
As supplied to the trade for the last seven years. Six months' full
replacement, six months' progressive. Made possible by the high
quality of our tubes. Ins., carr., 15/6.
SPECIAL OFFER of I4in., I5in., I6in. round T.V. tubes, £5.
CONVERT your 9in., 10in., I2in. to above sizes. Information on
" How -to -do-it-yourself," in our FREE catalogue. Ins., carr., 15/6.
I2in. T.V. TUBES, EC 3 months' guarantee on all round tubes. Ins_
carr., 15/6.

MIDGET EVER -READY BATRYMAX, 1/9 en
" B " type battery 22!_i volt. No. BI 55. Ideal for midget or L:' -

personal radio, hearing aid or Phocog-aphy Flash. Size ,!,in. x
2in. Post 3d. 6 for 7,-, post 6d. 12 for I2;-, post 9d.

BEAUTIFUL EXTENSION SPEAKERS, 29/9
Complete, fitted with an Bin. P.M. Speaker,
" W.B." or " Goodmans " of the highest
quality. Standard matching to any receiver
(2-5 ohms). Flex and switch included. Unre-
peatable at this price. Money back if not
completely satisfied. Ins., carr., 3/-.
8in. P.M. SPEAKERS, 8/9. With O.P. trans., 10/-. P. & P. 2/9.
SPEAKERS, 12/9. Goodmans or Elac. High quality Bin. P.M.
Money back satisfaction guarantee. P. & P. 2/9. (With O.P. trans.,
I4/-.)

POPULAR RADIO OR RADIOGRAM
CHASSIS, 39/9
3 waveband and gram. s/het. 5 valve

1

(intnl., octal). Ideal for tablegrain but

s

still giving high quality output. 4 knob.
.

l?

.....r? control. 8in. P.M. Speaker, 7/9 extra.
.-. a, . OP%-- Set of knobs, 2/-. Size I2in. x 6in. x 7in.

- Less valves. Ins., carr., 10/6.
SIMULATOR UNITS, 19/6. Complete with valves. Telescopic
aerial. Instruction booklet FREE with each order. Ideal for Walkie-
Talkie conversion. Test set I72A Ex-W.D. P. & P. 4/6.

LIVERPOOL ST. -MANOR PARK STN. -10 MINS. OPEN
SATURDAY ALL DAY. Send for our FREE catalogue. Tel.: ILF 6001-3

Manor Pk., E.12.

SPECIAL OFFER
G.E.C., B.T.H. &

WESTINGHOUSE
GERMANIUM CRYSTAL

DIODES
1/- each. Postage 3d,

Diagrams and three Crystal Set Circuits
Free with each Diode.

A large purchase of these fully
GUARANTEED diodes 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
INCORPORATING THE SILICON

CRYSTAL VALVE
Adjustable Iron Cored Coil

RECEPTION GUARANTEED
Polished wood cabinet, 15/- post I/3.
A REAL CRYSTAL SET NOT A TOY

POST RADIO SUPPLIES
33 Bourne Gardens. London, E.4

PORTASS LATHES
DIRECT PERSONAL SERVICE
LARGE DISCOUNT FOR CASH

NO INTEREST CHARGED
for easy terra;.

CAN ANYONE DO BETTER?
1/- for Lists, please. Dept. P.M.

BUTTERMERE WKS. Sheffie?d, 8

GCE
Expert individual postal
tuition for this vital
examination.

* Text books provided FREE. * FEES payable by instalments.

EFFECTIVE ENGLISH
Whatever your job the way to the top is bound up with your mastery o'
English. Take this Mercer's English Course and find a new confidence in
both your professional and social life. The Course includes:
COMMON ERRORS IN ENGLISH: DEVELOPMENT OF LITERARY
TASTE THE EFFECTIVE USE OF WORDS : HOW TO WRITE INTEREST-
ING LETTERS : CORRECT PUNCTUATION : HOW TO WIDEN YOUR
VOCABULARY, ETC.

*
A wide range of COMMERCIAL and TECHNICAL COURSES

Open the door to a brilliant future by writing NOW
for FREE Prospectus to The Registrar,

MERCER'S CORRESPONDENCE COLLEGE
(Dept. M.34), 69 Wimpole Street, London, W.I.

PARKER'S SHEET METAL FOLDING
MACHINES. HEAVY VICE MODELS
No. I (illustrated) Capacity. 18 gauge
mild steel x 3ft. wide.
No. 2 Capacity. 18 gauge
mild steel x 2ft. wide.
No. 3 Capacity. 16 gauge
mild steel x 18in. wide.
End folding
attachments for
Radio Chassis,
Tray or Box
making, are
supplied if
required.

3ft. model, weight 561b., 66/5/-,
carr. 101-. 2ft. model,

weight 221b., 65/-. I8in.
model, weight 181b., 65/-,
carr. on small models

4/-. If with attach-
ments, 5/6.
Attachment
angle for 3ft.,
3/6 per ft. Small
models 2/- per
foot.

Machines guaranteed. Send (or details.

A. B. PARKER WHEATCROFT WORKS, WELLINGTON
STREET, BATLEY, YORKS. Tel.: Batley 426.

MANCHESTER OFFICE AND SHOWROOMS : 2, SUSSEX ST.

£ EE 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
(AO, 12,6.
Altazimuth Portable Clamp Stands.
Extra 37/6, P./P. 2/6. Fixes anywhere.
High Power Eyepieces, 80 X, 30/-,

2/-. 106 X, 37/6, P./P. 2/

Stamp for Full Particulars. 'Photographs
set (returnable). Lists and Terms.

Made to order.

HOLMES, WILSON & CO.
SCIENTIFIC INSTRUMENT MAKERS
(Dept. PM30), Martins Bank
Chambers, 33 Bedford Street.
North Shields, Northumberland.
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5.000 High Speed Slitting Saws
and Slotting Cutters, 2 1/4" dia.,
5/8" bore, 0.045', 0.051', 0.057", 0.064'
thick, 3/9 each. 2-314" dia., 1" bore.
0.027', 0.036". 0.048". 0.051", 0.056', 0.064',
0.072". 0.090" thick, 3/9 each. 3' dia., 1'
bore, 3/64", 5154', 5/32' thick, 8/- each.
31' dia., 1' bore, 1/32", 3/64". 9:64'. 5/32'.
11/64" thick. 7/6 each. 4' die,, 1" hole.
3/64', 5/64'

.
7/64' 7/32" thick, 8/6 each.

5' dia., 1' bore, 5/64" thick. 12/6 each.
3,000 High Speed Toolbits, ground

finish, slightly below 3/6" square, 3"
long, actual present day value 47/ -
per doz. A most useful bargain, 25/ -
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
('utters. 2 1/2' dia., 1' hole, 1/4", 3/8'.
1/2' thick, 15/- each. 3' dia., 1" hole. 1/2'.
5/8' thick, 20/- each. 3 1/2" dia. 1"
hole, 3/8", 3/4' thick, 25/- each. 4" dia.,
7/8", r thick, 1' hole, £2 each. 5' dia.,
1' hole, 1/2', 3/4' thick, 501- each.

1.000 H.S. Long Straight Shank
Twist Drills approx. 1/16" and 3/32"
dia:, both 4 3/4' long. 2,6 pair. Approx.
3/16" and 3/- dia.. 6" and 7" long, 5/ -
the two, 9/64" dia., 11" long, 3/6 each.
Approx. 13/64" dia., 10' long, 4/6 each.
Approx. 15/64" dia., 9 1/2" long, 4/6 each.
36" dia., 11" long, 101- each.

200 H.S. Spot Facing Cutters 1 1/4'
dia., 1/4" dia. detachable pilot. No. 2
M.T. shank. An essential tool for facing
bolt holes on castings. Worth 45/-.
Gift 12/6 each.

1.000 H.S. Inserted Blades Ex-
panding Reamers. 21/32', 23'32% 16/-
11/16"-3/4". 17/6: 27/32". 15/16", 18/6
7/6,31/32"; 18/6 1546,1 1'16'. 20/-
31/32,1 1/8"._22/6 : 1 1/16"-1 3/16", 27/6
1 3/16"-1 11/32". 32/6 each.

500 Sets Hex. Die Nuts. Sizes 1/4".
5/16". 3/8". 7/16" and 112" Whit.. B.S.F.,
American Car thread or 26 brass thread
These sets are in a neat case. Present

-day value over 301- per set, to clear 15/ -
per set any thread. Two sets 28/6,
four sets 55/, Also 5/8" and 3'4" in Whit.
and B.S.F. only. 5/3". 5'- each ; 3/4'.
6'- each, 10/- per pair.

1.000 D.S. Morse Taper Shank End
Mills. No..1 shank 1/4' 5'-. 3/8* 6/-.
112" 66, also No. 2. shank. 9116" 10/-.
5,8" 11/-, 3/4" 12/, 718' 1" 15/, Also
straight shank H.S. 5/16" 3,6, 3/8" 41-,
1'2" 5/-. 3/4" 7/6, 7/8" 10/-, 1" 12/6 each.

Special Clearance. H.S. taper pin
reamers, sizes 4, 5, 6, 7, 9. 17/8 the lot,
worth £8.

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"-1/4". 7/8 per doz.: approx. 9/32'-
15/32', six for 10/-.

3,000 Circular Split Dies, 1" dia.
cutting 1/4', 5/16', 3/8", 7/16", 118' 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. 1" dia. stocks 6/ -
each.

1,000 Hand Reamers, 5/16", 3/6 each.
518% 4/9 each.

LIM High Speed Parting OR Tool
Blades, Eclipse brand : 11/16' x 3/32"
x 5' long, 5/- each ; 13/16" x 1116" x 6'
long, 5/- each ; 15/16" x 3,32" x 6" long,
6/- each.

7,000 Pratt & Whitney circular
split dies, superior quality precision
ground cutting edges. 13,16" dia. suit-
able for machine or hand use. Sizes :
2, 4. 5, 6 B.A., 66 per set, 13/16" die
stock. 3/6 each.

5.000 Ball Races. 1/8" bore, 3/8" e.d.
118" thick. 4/- pair 1/4" bore. 3/4" o.d..
7/32" thick, 4/- pair ; 6 mm. bore.
19 mm. o.d., 6 mm. thick. 4/- pair :
9 mm. bore, 26 mm. o.d., 8 mm. thick ;4/ -
pair 3/8" bore, 718" o.d.. 7'32" thick,
5/- pair, 3/16" bore, 1/2" o.d., 5,32" thick,
4'- pair.

2,000 Files. 4"-6", good assortment,
10/6 doz., also toolmakers' needle files
ass., 12/8 doz.

Metal Marking Punches sizes 3/32",
1/8" and 1/4'. figures, 8'6 per set.
letters. 25/- per set, any size.

2.000 Straight Shank End Mills,
size lift", 5/32', 3/16', 7/32", 114". 5/16".
list price 301- set. 15'- set, also 3/8",
7/16', 1/2" ditto. 12/6 set.

500 H.S. 901 Countersinks, body
1/2' dia. Gift 5/- each.

1,000 Bevelled Wood Chisels.
handled. 1/4", 5016". 318', 1/2', 5/8", 33".
7.8", U. Actual value 37/6. Gift 251 -
set.

200 Cast Steel Circular Saws for
Wood 4" dia., III- each 6', 10/- : 8".
13/6 10' 18/- ' 12" 24/-

1,060 Semi High Speed Centre
Drills, Slocombe brand 5'16' body dia.,
3/32" point. 1/6 each, 1616 per doz.

20,000 Small High Speed Milling
Cutters, various shapes and styles.
We want to clear these quickly. 12
assorted, 15/,

J. BURKE
192, Baslow Road Totley,

Sheffield
Illriflet.1 ion Only at Rear

36 Fit a, iniam St., Sheffield.

THE CYCLIST

BETTER CABINET MAKING

It Planes !
It Rebates !
It Bevels !
You can do a

precision job on
this sturdy
machine, which will make your
cask so much easier, and bring
greater pleasure to your Furniture
making.

Eliminate the hard work in
hand planing and
give your work
"that professional
look with the

P.R.I I4in.
Bench

Planer.

SEND FOR FULL DETAILS
(TO DEPT. BP/43)

GRIM NOTTINGHAM

Build a CHEAP EASY -TO -MAKE RADIO!
Buildst hri s

..vceptionallysensitive
double triode
radio. Can be
built by anyone
without any
radio know-
ledge whatever
in about 45 mins.
Handsome black

cackle steel ease with black and gold dial
(stations printed). Size of radio only 611n.
x 5in. x 3M. Covers all Medium and Long
waves -uses only one all -dry oattery. Uses
personal phone. Ideal for Bedroom. Garden,
Holidays, etc. Many unsolicited testi-
monials. Mr. Norton of Oxted writes :
Yesterday evening on the Medium wave-
band, I counted 32 separate stations: I am
very pleased with the set, which is well
worth the money.
BUILD THE, " SKYROMA " NOW !
Total building cost -everything down to
the last nut and bolt -47/6 (Postage, etc..
21 -)-including full sel of clear, easy -to -
follow plans (Parts sold separateli.
Priced Parts Lists, etc., 1/6.) SEND
CONCORD ELECTRONICS (Dept. P,Y1.1) 69 PRESTON STREET, BRIGHTON, 1,

BUILD THIS

POCKET
RADIO
FOR 37161
DOUBLE VALUE
BUILD THE " SKY -POCKET " ! . . . a
beautiful precision POCKET RADIO.
No knowledge needed with our simple,
pictorial, step -by -stop plans. Every part
tested. Remarkably sensitive -covers
Medium -Waves. Size only 51' x 3" x 2'. A
really personal -phone, pocket radio WITH
DETACHABLE. ROD AERIAL, Uses
self-contained battery. Building time I
Hour. TOTAL BALDING COST -every-
thing to last nut and bolt -ONLY 37/6
with plans. Post 2'-. C.O.D. 2/-. (PARTS
SOLD SEPARATELY -PRICE LIST 1'6d.)

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
92,725 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. HEMEL

//,, )4rk
SA The Rae.
Centurion Road,
Brighton,

ROGERS 3jOrriagMf
51n. Rubber Sanders, lin. drive. 5/ -
Abrasive Dises.5in. Ass' td doz.... 3/6
Transformers. 6112v. 20 amps.... 3616
Thread Gauges. 28 arms ... 4/9
Whitworth Screws. 144 Ass'td 5/9
H.S. Drills. 12 Assorted to 48 ... 4/6
Fibre Washers. 144 Assorted ... 316
Meter Rectifiers. A.C. to D.C.... '3/9
Self Tap Screws. MO Assorted .. 3/ -
Copper Rivets. 12 doz. Assorted 1/4
Saw Bench Tops, with ball race

spindle, pulley. etc., 18in. x 101n. 57'6
Rectifiers. 6/12v. at 6 amps. ... 18/ -
Air Jacks. 5in. stroke ... ... 17/6
Winker Units. 6 or 12 volt ... 6/6
Mains Transformers. 17v. 6 amp. 32! -
Garnet Cloth. 4in. wide. Per yd. 9d.
Empire. Insulation: 4in. wide.

Motorised Water Pumps... ... 75' -
Circular Saws, 61n. 11/8: 7in. 13/8. etc.
Races, Belts. Valves, Pulleys. Pumps.
Brass, Steel, Aluminium, etc.
May we send our free list of hundreds of

interesting items ? Stamp please.

AUTOMATIC (TIME) SWITCHES
New and reconditioned 16 day clock-

work and electric switches
from 35/.

Send S.A.E. for illustrated details to .-
DONOHOE (TIMERS)

GEORGE STREET, NORTH SHIELDS.
NORTHUMBERLAND

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, I2v. 23/9. Illus.

catalogue free. Express delivery.

R.G.W. BATTERY COMPANY
164 High St., Brentford, London.

Tel. : Ealing 8711

r,`

IRISH READERS
Portass Lathes.

Coronet Woodworking
Machines.

Selecta Home Workshops.
Black & Decker Drills.

We stock all above and many
others. Come, and see them

working.

W. B. KAY
53 Lr. Georges Street
Dun Laoghaire, Dublin

H.P. Available. Phone : 83443.

SUPER -ADEPT LATHES
and Accessories
centres, 6in. between

Particulars on receipt of stamp.
F. W. PORTASS

MACHINE TOOLS, LTD.
Adept Works, 141a Nicholson Rd.,

Heeler, SHEFFIELD, 8.

January, 1958

THE BUSBY BURNER
ON THE " BUNSEN " PRINCIPLE

(Complete with a pair of TONGS)

The ideal GIFT CASH PRICE
for the practical
HOUSEHOLDER.
Suitable for Schools. Workshops.

TORCH & TONGS

S oiling liquids, melting
solids (such as glue.
paraffin wax, etc),
distillation. laboratore
e xperiments, etc., etc.

Glass Mewing iand
bending, hard and soft
aoldring, brazing,
annealing, bardenieg,
tempering, forging,
heating rivet, etc., etc.

Paint stripping. hog
panels to remora dents.
wiping (soldering) loints
in pipes, brazing and
soldering of large parts,

tc., etc.

A really portable, blow
pip., easily carried in
the potket, or hung flat

sae the wall.

Obtainable from local Ironmongers or threes from
makers on reresps of P.O. Si- (including postage). -

BUSBY & COMPANY LIMITED
BUSCO WORKS. PRICE STREET, BIRMINGHAM

Phone ASTON CROSS 5696/1

"POP" RIVET  GUNS
(Lazy Tongs)

Easily operated tools for
riveting sheet metal, plaatic.
hardboard. etc. Useful in
house, garden or garage. With
universal collet to take all
rivet sizes. 64.11.0.

.00.0,1 "POP" RIVET,
1I8in., 5/32in. and

3/16in.. 10,- per 210, 11 per 1,000 of one and
the same size. Mixed "Pop" rivets 131- per
500. 191- per 1,000. Send stamp for leaflet.

SPEED
INDICATORS

To measure engine and
motor speeds, etc., 31'
diameter, Luminous dial
10011,250 r.p.m., 15/ -
each, 20' flexible drive
4/6 extra. P. & P. 2/6.

24/12v. MOTORS, 1/3rd H.P.

4111P3

D.C. only. Size 6' x 31'.
Spindle r. Will drive boats.
pumps and machinery. At
24v., 3,303 r.p.m., 18 amps..- 13rd h.p. At 12v.. 1,60.)

r.p.m., 10 amps.. I h.p., 42/6.

ELECTRIC CARBON WELDING SETS

Mains operated
010350 v. A.C.
Mains load, 8
snips. For motor
body, sheet metal
and wire work.
With cables,
carbon bolder
and carbon. Max.
output 150 amps.

38.17.e.
Cash with Order.
with descriptive
booklet.

Carr. (average 4
payable after delivery

HARMSWORTH, TOWNLEY & CO,,

Jordan street, Knott Mill,
Manchester 15,



MAKE SOUND

BY USING M
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.

5, -
HANDYMAN'S

CARTON
Suitable for 200 n,i

erage joints.

HUM

tiiLL

SOLDER

JOINTS SIMPLY

ulticore

,HOME 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
similar 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 OR MULTICORE. There's a MULTICORE
SOLDER just made for the job 'you have
in hand. Here are some of them.

ARAX MUL MORE
FOR METAL FABRICATION

(Not wire -to -tag joints)

Contains 2 cores of Arax
flux-so fast that even
blued steel sprmg can
be soldered m ithout pre -
cleaning. Flux residue
is easily removed with
water.

SIZE 8 CARTON

5 "
Handytnans Carton 6d.

BIB WIRE STRIPPER

AND CUTTER

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.,
MULTICORE WORKS, HEMEL HEMPSTEAD, HERTS. (BOXMOOR 3636)

41/1%
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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 21d 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 a in. to
uses. © in.

Send 5d. in stamps 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
Street, Strand, London, W.C.2, and Printed in England by W. Speaight & Sons, Exmoor Street, London, W.10.
Sole Agents for Australia and New Zealand-Gordon & Gotch (Aisle), Ltd. Sole Agents for South
Africa-Central News Agency Ltd. Subscription Rate (including postage) : For one year, Inland 20s.,

Overseas 18s. 6d., Canada 18s. 6d.
1.

"Practical Mechanics " Advice Bureau. C OLPON
This coupon is available until January 31st, 1958, and must be
attached to all letters containing queries, together with 6d. Postal
Order. A stamped addressed envelope must also he cm -towel.

Practical Mechanics. January. 1958.



One of the following Courses taken quietly at
home in your spare time can be the means of
securing substantial well -paid promotion in your
present calling, or entry into a more congenial
career with better prospects.

ENGINEERING, RADIO, AERO, ETC.
Aero. Draughtsmanship
Jig & Tool Design
Press Tool & Die Design
Sheet Metalwork
Automobile Repairs
Garage Management
Works M'gmnt. & Admin.
Practical Foremanship
Ratefixing & Estimating
Time & Motion Study
Engineering Inspection
Metallurgy
Refrigeration
Welding (all branches)
Maintenance Engineering
Steam Engine Technology
I.C. Engine Technology
Diesel Engine Technology

Elec. Draughtsmanship
Machine
Automobile
Structural
R F Concrete
Structural Engineering
Mathematics (all stages)
Radio Technology
Telecommunications
Wiring & Installation
Television
Radio Servicing
Gen. Elec. Engineering
Generators & Motors
Generation & Supply
Aircraft Mainten. Licences
Aerodynamics
Electrical Design

Ordnance Survey Dr'ship.

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 ()Ice should study some
specialised Branch such as Jig and
Tool or Press Tool Work and so con-
siderably increase their scope and
earning capacity.

OVER SEVENTY YEARS OF
* CONTINUOUS SUCCESS *

NATIONAL INSTITUTE OF ENGINEERING
(In association with CHAMBERS COLLEGE-Founded 1885)

(Dept. 29)

148, HOLBORN, LONDON, E.C.I
SOUTH AFRICA : E.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 INTERFSTINC COURSES

TO SELECT FROM
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.

THE ACID TEST OF TUTORIAL EFFICIENCY
SUCCESS --OR NO FEE

We definitely guarantee that if you fail to pass the examination for
which you are preparing under our guidance, or if you are not
satisfied in every way with our tutorial service-then your Tuition
Fee will be returned in full and without question. This is surely
the acid test of tutorial efficiency.

If you have ambition you must investigate the Tutorial
and Employment services we offer. Founded in 5885,
our success record is unapproachable.

ALL TEXTBOOKS ARE SUPPLIED FREE
PROMPT TUTORIAL SERVICE GUARANTEED
NO AGENTS OR TRAVELLERS EMPLOYED

r

FOUNDED 1885 - FOREMOST TODAY

Free Coupon
To: NATIONAL INSTITUTE OF ENGINEERING
(Dept. 29), 148-05o, Holborn, London, E.C.r

Please Forward your Free Guide to
SVCCESSNAME

-4024?angaADDRESS

SEND Off
7W/5 COUPON

NOW AND SE
;41.1. 517 :FOR

My general interest is in : (t) ENGINEERING
(2) AERO (3) RADIO (4) BUILDING
(5) MUNICIPAL WORK

(Place a cross against
the branches in which
you are interested.)

The subject of examination in which I am especially interested is

To be filled in where you already have a special prefi,ence.
(2)d. stamp only required if unsealed envelope used.)


