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ANNOUNCING .

THE OFFER OF THE YEAR!

HARVERSON'S SUPER STEREO KIT
The product of a world-renowned manufacturer, this stereo amplifier is composed of a number of
compact " ready -built " units, only requiring interconnection. This system has the big advantage of
being easily adaptable to fit any cabinet. Each unit is extremely well made from first -grade compo-
nents, and all valves employed (ECL82, EZ80 range) are genuine Mullard. The comprehensive
instructions supplied with each kit make the simple interconnection of units easy even for the novice.

THE KIT COMPRISES . . .
TWO MIDGET AMPLIFIERS each capable of 3W output. The
reproduction is good, enabling you to get the best from both your
stereo or monaural recordings. Both amplifiers are complete with well- I

designed output transformers providing perfect matching to standard
3-7Q loudspeakers, and have remote bass, treble and volume controls.
Size 5" x 2+" x 3" high (each amplifier).
CONTROL UNIT, this is a flying panel fitted with three 2 -gang
potentiometers, enabling the bass, treble and volume controls of each
amplifier to be positioned in the most convenient place in your layout.
These dual controls are equipped with attractive cream and gold knobs
and an escutcheon is provided for the complete panel.
SEPARATE POWER PACK complete with valve rectifier although
of midget size (5" x 2" x 31" high), provides power for complete
amplifier equipment.
ISOLATED MAINS TRANSFORMER of robust construction is

a separate unit and may be mounted independently.
VOLTAGE SELECTION PANEL. Consisting of a panel fitted with
the " valve base " type of mains input selector and a channel output
socket.

ONE LOUDSPEAKER, a good quality 5 -inch speaker, specially
selected for this equipment. (Note: The second speaker may be
purchased from us for an additional 14/6.)
CREAM DOUBLE PUSH BUTTON SWITCH of attractive'
design gives positive on/off switching action.
INDICATOR LIGHT. This pilot light provides visual indication
that the equipment is operating, and is complete with an attractive t
gold -finished escutcheon.

This kit, which is complete in every way, is
exclusive to HARVERSON'S, who are proud to
present it at the amazing price of ...

PLUS 6/6 POST & PACKING

FOR MORE BARGAINS VISIT OUR WALK -AROUND SHOWROOM
(One minute South Wimbledon Tube) L

596
HARVERSON SURPLUS CO. LTD.
83 HIGH STREET, MERTON, S.W.19 CHErrywood 3985/6/7
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AATIV-PRACT/CALHOY
UNDERVAND/NO

Radio Television Electronics
Including: Transistors; VHF/FM; Hi-Fi equipment; Computers; Servo -meths; Test Instruments;

Photo-electrics; Nucleonics, etc.

FOR...Your Career... Your Own Business...An Absorbing Hobby
Radiostructor-an organisation specialising in electronic training systems offers a new self -instructional method
using specially designed equipment on a "do-it-yourself" basis.
You learn by building actual equipment with the big kits of components which we send you. You advance by
simple steps, performing a whole series of interesting and instructive experiments-with no complicated mathematics!
Instructional manuals employ the latest techniques for showing the full story of electronics in a practical and
interesting way-in fact-you really have fun whilst learning! Post the coupon below, now, for full details.-

RADIOSTRUCTOR
LEADS THE WORLD
IN ELECTRONICS TRAINING

posr NOW
To RADIOSTRUCTOR (Dept. 108)

READING. BERKS.
Please send brochure, without obligation tor

* Name

Address

1161

* BLOCK CAPITALS PLEASE
(We do not employ representativeA
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Any item on -
14 DAYS APPROVAL

Ex -Govt.
3" to 4"
MICROMETERS 45/.
Ex -Govt. SMITHS
REVOLUTION COUNTERS
Fitted with two separate trip
counters. Range 0-1,400
r.p.m. Dial diam. 4". 20/.

Brand new

The New BAKER TOOLROOM
STEREOSCOPIC MICROSCOPE

Full details on request £34

Ex -Government
ANGLE MEASURING

CLINOMETER
(As illustrated)

Invaluable for setting
angles for milling, shaping
and for jigs, etc. 55/.Post Free

Mk. IV MICROMETER
CLINOMETER

- Accurate to about
two minutes. Simple
to adapt for tool
room use.Post17/6Free

GERMAN DRAWING
INSTRUMENT SETS

Brand new in 41 7 A
velvet lined case. "'"

TIME & MOTION STUDY
STOP WATCHES Cost price
approx. £7. Offered c7/6
in perfect condition. "`".
Alsoavailable Ex-M.O.S. High
quality WALTHAM STOP
WATCHES. -kth second with
minute Z2 . 15 
recorder. "'a'
Decimal dials can be fitted to
most of our Stop Watches if

desired.

CHARLES FRANK LTD. Grams:Pho BINOCAM
ne: BELL

Glasgow2106l/7

67/75 SALTMARKET, GLASGOW, C.1. Est. 1907
Britain's greatest stocks of new, used and Ex -Government Binoculars,
Telescopes and all Optical and Scientific Equipment. Send for illus-

trated catalogue.

Hard work made EASY

Pot. No.
613679.

See it
at your
Tool Shop

Y4frjj1:4firCombination

BREAST DRILL

83/6
complete

TWO Drills in ONE

This heavy duty tool can be
used as a breast or hand
drill. The totally enclosed
precision cut gears include
a two speed device which is

controlled by a
simple adjustment
on the handle. This
enables gear chang-

ing without releasing your
grip. Operating handle is
adjustable to three different
positions. Horizontal ball
race takes full drilling pres-

sure. Self-lubricating
bearings. Self -cen-
tring chuck of tin.
capacity. Made for

the craftsman -
good for a life-
time.

Write for illustrated

FREErange of "Leytools"
catalogue of complete

LEYTONSTONE JIG & TOOL CO. LTD.
LEYTOOL WORKS  HIGH ROAD  LEYTON  LONDON  E.I0

Telephone LEYtonstone 5022-3-4

January, 1961

SPECIAL HEAT RESISTING
GRADE P.V.C. HEATING
CORDS, Nylon centre, Copper/

/-11)°Nickel conductor, woven glass -', .------
braided. For soil warming, under -
carpet

,),-- ___
heating, frost -free pipes, ry ;

etc., etc. Supplied in 12, 15, 25
and 30 ohms/yard. Price 1/- per
yard, post free.
NEON ILLUMINATED INDICATOR SWITCH.
2 amps, 240 v. A.C. 10/6 each, post free.
FIT THIS TO YOUR ELECTRIC BLANKET AND

BRING IT UP TO DATE
THERMOSTATS. BW/1, 5 amps, 15/6. Post 8d.
SN/40 f amp., 5/6. Post 6d. C.S. Convector Thermo-
stat, 15 amps, 25/-. Post 10d. Model MB for Immer-
sion Heaters, 15 amp., £2. Post 2/-. PF Room
Thermostat, 15 amps, £2. Post 1/-. M.L. Greenhouse
Thermostat, 10 amps, 35/-. Post, 1/-. P.J. Miniature
Thermostat for Hotplates, 5 amps, 9/3. Post 9d.
REPLACEMENT ELEMENTS for electric fires, irons,
toasters, kettles, convector heaters, washboilers, etc.
TELEVISION SUPPRESSOR KIT, for appliances
up to 1 amp:, 3/6. Post Free.
BI -METAL. Hi -Flex 45 3/16 in. x .010, 6d. per foot.
Standard 11 in. x ilk in. x .036, 6d. Plus postage.
MAGNETS. Sintered Bar Magnets of great power and
stability i in. x 3/16 in. x 1/16 in., 9d. each. 8/- doz.
Post 9d.

CAR HEATER ELEMENT. 6 in. x If in. 200/250 v.
100 w. 6/- each.
THE TECHNICAL SERVICES COMPANY, Banstead, Surrey
We can list only a few items in this space. Send 6d. in stamps

for Catalogue and S.A.E. for enquires.

AMAZING OFFER!!
%. POWERFUL 6-I2v DCri flP7 MINIATURE

41114- ''-_rye'- -sa MOTORS.

OFFERED ATA FRACTION OF MAKERS PR/CE

Size If" x 11"
diam. Latest de-
velopment. Ex-
tremely power-
ful with low
consumption.
Weighs as little
as two ounces
and totally en-
closed in poly-

hene protective case. Three position switch; forward,
reverse and stop. 7,000 r.p.m., self-lubricating and long
life sintered bronze bearing; 15/6, post 1/-. Ask for free
flexible drive. Special price for quantities of 50. SOLEN-
OIDS. 12v. D.C., as used for automatic door bolt. 31"
arm, #" movement. 5/- each, post 1/6. GEARED CAP-
ACITOR MOTORS, 220-240 volts, 50 CY. 300 r.p.m., also
spindle for 1425 r.p.m., 75/-, post 3/6. 1 h.p. CAPACI-
TOR MOTORS, 230-240 volts, 50 cycles, 1,420 r.p.m., 1"
shaft, resilient mounting. Or 1" shaft, standard foot
mounting. Either type 55/10/0, carr. 10/-.

L. WILKINSON (CROYDON) LTD.
19 Lansdowne Road, Croydon, Surrey CROydon 0839

WATSON'S SPECIAL OFFERS
"TINY TIM" CHARGING SETS,
12/15 volt, 300 watt., f22/1010,
carr. 15/-. Very Fine Sets, Gov-
ernment reconditioned to New
standard and s011 cased.
INFRA RED BINOCULARS com-
plete with power pack. Will oper-
ate from 6/12 volt battery, as used
in scout cars, etc. Wonderful value,
£10. Carr. 10/-.
MAGSLIPS. 3" Transmitter/Re-
ceiver 32/6. Post 2/6. 2" Indicator
Units, 12/6. Post 2/-.

NEW B.T.H. VERTICAL MAGNETOS. 4 cylinder Clock or
Anti -Clock, £511010. Post 3/6.
NEW EX-W.D. OFFICERS' POCKET WATCHES, Swiss made
by "Buren", luminous dial with second hand, 15-lewel move-
ment, slim case. Exceptional value, 79/-. Post 1/6.
Hundreds of Bargains available. 6d. Stamp for Illustrated List.
EASTERN MOTORS, ALDEBURGH, SUFFOLK. Phone 51
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it TRANSISTOR
Read these testimonials
Mr. J. Brown, Glamorgan, S. Wales.

"My Pocket 3 arrived safely. I must say I ant
 very pleased with it indeed. It is absolutely-
:: w onderful. Thank you very much. I now

enclose 16/6 for your conversion parcel to Pocket
4."

 Mr. 3. Bell, Wolverhampton.:: am writing to express my satisfaction at the
:: standard of your kit for your Pocket 4 Transistor
 set and also to state that it has come up to my
a. expectations in regard to performance."
: Mr. K. Edwards, Boreham Wood, Herts.II "I have completed the assembly of your

33 Pocket 3 and am very pleased with the results.-
:: Mr. N. Elliott, Pontypool.:: "I have completed the assembly of your
:: Pocket 4 radio and am pleased to say that it
 works from the first switching on."

Mr. F. Jackson, Ickenham, Middx.
"I have built the Pocket 4 and am more than

:: pleased with the results."
5. Mr. G. Bamford, Ramsgate.

"I rind this set even better than you claim it to
: be and most certainly up to your usual standard of

,: quality. I lee) that nobody could fail to build it
:4 and get results. Even the first -time -ever novice,

as your circuit diagrams and instructions are' so
:: clear and precise."

Mr. Graham, Birchington-on-Sea.
"Re Pocket 4. I must say that it is all you say

:: of it. The stations roll in, and good volume too."
Mr. R. Dobbin, Ronkswood, Worcester.

"I wish to inform you that I am very pleased
22 indeed with the Pocket 5 Transistor Radio set I

recently purchased from you, I wish to say the
:: reception Is quite goad."

NOW AVAILABLE
WITH FIRST GRADE TRANSISTORS

Circuit comprises 2 HP transistors reftexed to equal
4 stages. Permanent germanium diode and high
gain AF output stage, fitted with miniature speaker,
proper tuning condenser, volume control and in case
with handle as illustrated (less monogram), com-
pletely portable. No aerial or earth required.
Pocket 4 uses 3 transistors and 1 diode, price 52/6.
Pocket 5 uses 4 transistors, diode and feedback.
67/6, post 2/6.
Results Guaranteed

Nothing can be more disappointing than to find
that despite care in making up, your radio Just will
not work or needs a long high aerial and water pipe
earth. We guarantee good results in all areas.
Send in confidence. Money refunded if parts or
guarantees not up to your expectations. Plans free
with parts, or separately 1/6. More details S.A.E.

POCKET RADIOS
THE ORIGINALS MAY BE SEEN AT THIS

OFFICE.
Mr. S. Rigby -Jones, South Molten, N. Devon. a.

"I was delighted to receive my Pocket 4 ::
Transistor set. After I assembled and tested it I ::
was amazed such a small receiver had such good 
reception."
Mr. E. Holcombe, Manchester.

"I have constructed your Pocket 4 Loudspeaker
radio and am delighted with its performance and
appearance, for the cost I consider it excellent."
Mr. R. Belt, Newcastle -on -Tyne.

"I have built your Pocket 5 Transistor set, I am so
very pleased with it."
Mr. R. Morse, Birching -ton -on -Sea. ti

"I know nothing whatever about radio but I
have just made up your transistor set from the kit ::
of parts you sent. I am happy to say that it ::
works perfectly and does all you claim of it. As e
you can see, I live a good way from London, yet it:
the B.B.C. comes in quite loud. The little set can ::
be heard working in a good size room. Quite a 
number of other stations can be heard at night
time with quite good separation. Wonderful value
for money."
Mr. J. Hayden, Bolton, Lanes.

"I have had great pleasure in buying from you a ::
Pocket Transistor 5. I have built it up and it is ::
perfect."
Mr. T. Bell. London, S.W.11.

"I have made up one of your 55/- transistorised
radios and I am very pleased with the results." tt
Mr. A. J. Simmonds, Welling, Kent. on

"I purchased from you a week ago the Pocket 4 ::
Transistor Kit, I put it together last night in :2
I!, hours, on switching on the set, I was right on ..
Radio Luxemburg, I must say thank you, because ::
not only has the set a very attractive appearance,
it also behaves fantastically.

ELECTRONIC PRECISION EQUIPMENT LTD. ::
:: * Orders received by post are despatched from our warehouse, Dept. I, 66 Grove Road, Eastbourne, and to save time, please 1,1
!I post your order to this address. Please include enough for postage. Callers, however, should use one of the following addresses: ::
:: Electronics (M.P.) Ltd., Electronics (Ruislip) Ltd., Electronics (Croydon) Ltd., Electronics (Finsbury Park)Ltd.. ::
:: 520 High Street North, 42-46 Windmill Hill, 266 London Road, 29 Stroud Green Road,
:: Manor Park, E.12. Ruislip, Mddx. Croydon. Finsbury Park, N.4. ii
..t.-

GAMAG E S
NEW AND ENLARGED TOOL DEPT.

The Gauge 16" Electric ARC WELDER
Suitable for garage and maintenance work, agricultural machinery,
heating engineers, ornamental iron or blacksmith's work, handicrafts
or the home workshop
For joining Ferrous Metals not
less than 16 gauge (or 7a in.) thick,
and if necessary, up to fin.
thick by repeat runs after pre-
paration. Robustly constructed
throughout. Air cooled. Dimen-
sions approx. 10 x 13 x 8in.
Weight approx. 501b.

Incorporates a heavy-duty transformer and is com-
plete with cables, welder's equipment, electrodes and
instructions. Will not weld thinner than Ain. For 190/
250v. single-phase A.C. 5 to 10 amps domestic supply.
Runs 16 S.W.G. rods continuously.

B A NIACT El5Fin
Or 12 Paymentshlof

g
073

If outside our extensive van delivery area Part
Carr. and Pkg. 7/6 in Gt. Britain.

A COMBINED ARC WELDING AND BRAZING MACHINE
New and improved model. Brazes light sheet down to
26 S.W.G.-invaluable for work on car bodies. Even
a novice can operate this carbon brazing contact method.us Or 12 Monthly Payments of 43/9

Carr. Paid in G.B.

Tool and Car Accessory List Free

GAMAGES, HOLBORN, LONDON, E.C.1.- HOL 8484

PHOTOGRAPHERS!
With the clear instructions supplied, you can
quickly acquire the skill to develop your own
films with Johnson Roto One Tank. Easy to
load, you'll have everything under control from
the outset. Adjustable to take 120, 127 and 88
roll films or 20 exposure 35 mm. films. From
Photographic Dealers 10s. Od.

For added con-
fidence and best
results use John-
son's 'Universal'
for developing
and `Fixadon'
for fixing.

JOHNSON

WO ONE

DEVELOPING
TANK

JOHNSONS
OF HENDON LTD
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VALUABLE NEW HANDBOOK

Him
TO AMBITIOUS

E E INGINEERS
Have you had your copy of " Engineering Opportunities
The new edition of " ENGINEERING OPPOR-
TUNITIES " 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
describes our Special Appointments Department.

WHICH OF THESE IS
YOUR PET SUBJECT ?

MECH. ENGINEERING
Gen. Mech. Eng.-Mainten-
ance Eng. - Diesel Eng. -
Press Tool Design - Sheet
Metal Work - Welding -
Eng. Pattern Making -
Inspection-Draughtsmanship
- Metallurgy - Production
Eng.
RADIO ENGINEERING
General Radio - Radio &
TV Servicing - TV Eng. -
Telecommunications - Elec-
tronics-Sound Recording-
Automation-Practical Radio
-Radio Amateurs' Exam.
CIVIL ENGINEERING
General Civil Eng. - Muni-
cipal Eng. - Structural Eng.
Sanitary Eng. - Road Eng.
Hydraulics-Mining-Water
Supply - Petroleum Tech.

ELEC. ENGINEERING
General Electrical Eng. -
Installations-Draughtsman-
ship - Illuminating Eng. -
Refrigeration - Elem. Elec.
Science - Elec. Supply -
Mining Elec. Eng.

AUTO. ENGINEERING
General Auto. Eng. - Auto.
Maintenance & Repair -
Auto. Diesel Maintenance -
Auto. Electrical Equipment-
Garage Management.

BUILDING
General Building - Heating
& Ventilating - Plumbing
- Architecture - Carpentry
- Painting & Decorating -
Specifications & Quantities
- Surveying - Architectural
Draughtsmanship.

THIS BOOK TELLS YOU
* HOWto get a better paid, more

interesting job.
* HOW to qualify for rapid pro-

motion.
* HOW to put some letters after

your name and become a " key -
man " . . . quickly and easily.

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

* HOW you can take advantage
of the chances you are now
missing.

* HOW, irrespective o, your age,
education or experience, YOU
can succeed in any branch of
Engineering.

156 PAGES OF EXPERT
CAREER - GUIDANCE

You are bound to benefit from
reading " ENGINEERING
OPPORTUNITIES," and if
you are earning less than £20
a week you should send for
your copy now-FREE and
without obligation.

WE HAVE A WIDE RANGE OF COURSES IN OTHER SUBJECTS
INCLUDING CHEMICAL ENG., AERO ENG., MANAGEMENT,
INSTRUMENT TECHNOLOGY, WORK STUDY, MATHEMATICS
ETC.
Which qualification would increase your earning power
A.M.I.Mech.E., A.M.S.E., A.M.I.C.E., A.F.R.Ae.S.,
B.Sc., A.M.I.P.E., A.M.I.M.I., A.R.I.B.A., A.I.O.B., A.M.I.Chem.E.,
A.R.I.C.S., M.R.S.H., A.M.I.E.D., A.M.I.Mun.E., CITY & GUILDS,
GEN. CERT. OF EDUCATION, ETC.
BRITISH INSTITUTEOF ENGINEERINGTECHNOLOGY

410A, COLLEGE HOUSE, 29-31, WRIGHT'S LANE, W.8.

POST NOW !
i TO: B.I.E.T. 410A, COLLEGE
I HOUSE, 29-31, WRIGHT'S

LANE, W.8.

SS

2d. stamp
if posted in

an unsealed
envelope.

Please send me a FREE copy of " ENGINEERING
 OPPORTUNITIES." I am interested in (state subject,
 exam., or career)

NAME

ADDRESS

WRITE IF YOU PREFER NOT TO THIS PAGE

THE B.I.E.T. IS THE LEADING INSTITUTE OF ITS KIND IN THE WORLD
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FAIR COMMENT
WHERE NEXT ?

THERE are two sides to space research. The side the public sees
comprises little more than occasional rocket launchings, successful
and unsuccessful, either by Russia or America, with long periods

of silence in between. The picture the rocket scientist and technician
sees is very different; it is one of continuous research and experiment
with fuels, metals, instruments and now human beings. The last
spectacular news in the race for space was, from the Russians, the
firing into and recovery from orbit of a space capsule containing
animals: from the United States it was the successful launching of a
weather satellite. What will the next big news be?

Both the Americans and Russians are working full pressure on the
problems of getting a man into space and, of course, bringing him
safely back to earth again, but it is not likely to be achieved in the
immediate future. What is more likely is that the Russians may try
to follow up their initial success in firing a rocket on to the moon by
landing instruments and transmitters there. This step is certainly
figured in the American programme as is the setting up of a manned
space laboratory, but the date envisaged at the moment is somewhere
in the region of 1969 or 197o.

Most of the future U.S. space plans are being based on their
newest rocket, Saturn. This is still in its pre -launching trials stage.
It will be about twice the size of the Jupiter -C rocket and will tower
some 185ft. from base to nose cone. Its diameter will be 22ft.
America's rocket scientists produced this giant by tying together
groups of smaller rockets and then gambling on a new propellent-
s combination of liquid oxygen and liquid hydrogen.

Jupiter and Thor Rocketdyne engines, specially modified are to
be used. The multi -engine cluster offers a number of advantages.
One of these is, in the event of a failure of several engines during
the launching, the rocket can be guided to a safe crash area by means
of the remaining motors. A minor failure of one or two motors need
not necessarily spell failure of the whole project; the rocket could be
re-routed on a journey which comes within its restricted range or
perhaps by diverting the fuel from the idle engines to those working
properly, the rocket may still reach its destination at a slower speed.

The race continues and although we can perhaps forecast what the
next steps in the American programme might be, Russian activities
can only be assessed by guesswork. One thing, however, is certain,
the sky is no longer the limit !
YOUR WORKSHOP

Most workshops start off as a collection of tools-a screwdriver, a
hammer, a saw, then a hacksaw and perhaps a drill. The back step
or the kitchen table usually serves as a bench. These few tools are
used to do the odd jobs around the house and as new jobs are found,
the number and range of tools increase. The purchase of a car adds
another range of tools and finally the erection of a bench in the
garage or the building of a shed make the construction of.a workshop
a necessity.

All workshops must grow in slightly different ways and vary
according to the interests of their owners. It occurs to us that those
just beginning to acquire a few tools could pick up a lot of tips from
reading details of established workshops, so we invite readers to send
in details of theirs, including, if possible a photograph. Let us know
why the workshop is arranged as it is and what type of work is usually
carried out. We shall, of course, pay for all material published.

The February, 1961, issue will be published on Jan. 31st. Order it now!
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" . . . .

HER MAJESTY THE QUEEN launched the Dreadnought, the Royal Navy's first nuclear
submarine, at the Barrow-in-Furness shipyard of Vickers-Armstrongs (Shipbuilders) Ltd., on 4
Friday, October 21st last year.

As originally planned, the Dreadnought was to have been fitted with a British designed and built nuclear
reactor, but in 1958 an agreement was concluded with the U.S. Government for the purchase of a complete
set of propulsion machinery of the type fitted in the U.S.S. Skipjack. This agreement has enabled the sub-
marine to be launched far earlier than would have otherwise been possible. The supply of this machinery
is being made under a contract between the Westinghouse Electric Corporation and Messrs. Rolls-Royce.

With a length of 266ft.' a beam of 32ft. and a surface displacement of about 3,500 tons, the Dreadnought
will have a hull of British design both as regards structural strength and hydrodynamic features, although
the latter is based on the pioneering work of the U.S. Navy in the Skipjack and Albacore. From about
midships aft, the hull lines will closely resemble the Skipjack class so as to accommodate the propulsion
machinery. The forward end of the boat is wholly British in concept. In the Control Room and the
Attack Centre the instruments are fitted into consoles.

The Nuclear Reactor
This is a pressurised water type, which will drive a' single shaft through steam turbines. Almost every

electrical and mechanical part of the propulsion machinery is installed in duplicate so as to minimise the
inconvenience of breakdowns. In addition, every control feature of the power plant and of the boat has
been duplicated. These innovations will ensure an extremely high standard of reliability which, combined
with the need to refuel at only very long intervals, will give her the ability like other nuclear submarines to
undertake patrols of particularly long endurance at continuous high underwater speeds.

Accommodation for her complement of r r officers and 77 ratings will be of a standard which it has been
impossible to attain in any previous submarine. The improved water distilling plant will for the first time
provide unlimited fresh water for shower baths and for the washing machines in the fully equipped
laundry. Separate mess spaces will be provided for senior and junior ratings, arranged on either side of
a large galley, which is equipped for serving meals on the cafeteria system. Particular attention has been
paid to the decoration and furnishings of the living quarters and to the recreational facilities.

Dreadnought will be fitted with an inertial navigation system and with means of measuring her depth
below ice. Her primary role is as a submarine hunter -killer.

it$
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A LIVE STEAMER
THIS diminutive live steamer was built almost

entirely from scrap, without any machining and
with an accuracy not normally found except in

machined work. There are some novel features both
in the finished article and in the methods of construc-
tion. The engine represents an 0-4-0 side tank that can
be seen around docks or a steelworks. The deep buffer
beams enable such engines to sometimes push narrow
gauge stock and are often solid slabs of steel which
provide greater adhesive weight. A close inspection
shows that the model is really a 2-2-0, but a few liberties
have been taken. See photographs and Figs. 7 and 8.

The Cylinders
The " waggler " cylinders are made of hard brass

tube, silver soldered on to the port faces. The pistons
and connecting rods are of silver steel. The wheels,
taken from a toy construction kit, were modified by
knocking out the bosses and replacing them inside
the tread; i.e., on the outside of the engine the bosses
were silver soldered in position. The driving wheels
are tapped 2 B.A. to suit the Ain. dia. axle and
located by thin locknuts after quartering.

The leading wheels are free to revolve on their axle
which is Ain. dia. held on by locknuts, the
axle afterwards being riveted over. The leading axle
passes through a brass block which in turn is pivoted
through the frame stay. Although it is not sprung the
engine has " independent front suspension."

The Frames
These are made of bright M.S. plate bent into

Described by N. DEANE
iin. x fin. x Ain. angle. The deep flanges are
drilled for wheels, cylinders and frame stays, whilst
the narrow top flanges are drilled to suit the deck
fittings. To ensure greater accuracy when mating
parts, especially by hand drilling, a template and
jigs can be made. (See Fig. 6.) The template can be
made from scrap 16G. M.S. The shape of the frame
is marked on it and all the holes in the flanges marked
out and drilled Ain. undersize. Three holes are
selected for locating; these are the wheel centres and
the cylinder pivot pin. The location holes together with
the frame outline are sketched on both frame members
and the holes centre -popped and drilled. The tem-
plate is bolted to one frame and all the holes drilled from
it. The other frame is then drilled in the same way.

The template for the buffer beams is a piece of
lin. x 'in. x *in. angle with the appropriate holes in it.

Next the frame assembly jig is made. This is a
shallow channel 4in. x fin. x Ain. M.S. gin. long.
The outlines of the tops of the frames are carefully
marked out, location holes drilled and the top flanges
of the frames bolted down to the jig. The buffer
beam template is fixed to one end. This serves to
hold the buffer beam in position whilst the holes
in the gussets are marked out from the frames and
from the beams. One hole is drilled in each gusset
and the gusset bolted up whilst the remaining holes
are drilled from the frame and from the &lifer beams.

The Frame Stays
Although these seem elaborate for gauge 0, they

are quite easy to make. They started as a piece of

Fig. z. (Right)-A front view
of the completed steamer.



Cut to finished length after reaming bores
Fig. 2.-The method of

making cylinders.

s.w.g. plate bent around an *in. wide steel block
to form a channel section *in. wide x kin. deep.
The flanges of this are notched and bent to shape,
then finally filed to size. They should be a nice push
fit between the jigged -up frames and will stay put
for drilling with the frames lightly clamped in the
vice.

When all the holes are drilled they are opened out
to a push fit for 8 B.A. screws. Both buffer beams are
fitted in the same way. The frames are finished
perfectly square and the buffer beams perpendicular.

Although more drilling is involved by the method
described here, the marking out is cut considerably
and much greater accuracy is obtained. In addition
the cylinders and wheels can be erected on the tem-
plate to determine the accuracy of the port spacing;
the port blocks were in fact drilled from the frame
template. Also if any mistakes are made on the tem-
plate they can be easily rectified simply by making an
extra template just for the offending holes.

The driving axlebox is a piece of fin. o.d. (
i.d.) brass tube passing through fin. holes in the frames.
It is surrounded by a piece of fin. o.d. tube, *in.
long, and the ends of the fin. tube are riveted over
outside the frames.

The Boiler
This is made from I fin. bore domestic water pipe
s.w.g. thick. Its heating surface is extended by

means of 20 5 B.A. copper pins screwed into it and
soft soldered. See Section AA, Fig. 7. These mop -up

Cut here after brazing

%WA 41,

111111111111M1141.1"110, liars WAWA.. r w w w
"04, 1614651111%. '4111

Pilot drill holes

Fig. 4. Over
annealing
should be

avoided.

Pivot Port Port Pivot

9S2

Set screw holes

Various holes to
suit workpieces

Soft tube distorted by Hanging

bore

Fig. 3 . -
(A b o v e) A
useful jig.

FOR GAUGE "0"
much of the otherwise escaping heat from the spirit
lamp. The boiler ends are *in. discs, x fin. dia.
They are expanded to a tight fit in the rfin. tube,
by getting them red hot and spreading them by ham-
mering. The front end is located by the chimney
tube and the rear end by a copper ring brazed into the

Selective annealing. The part protected
by wet sand remains hard enough to
resist distortion

Blowlamp -"Milli!

Wet sand

Fig 5.-Selective annealing in process.

6.-(Below) Two drilling
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showing back head Fitting

16

114

2946

U.

Black
nickel

I

3,6

3'32
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dia
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734

Spirit
tank

Dry pipe .07.7-

Copper

wick

A

Brass

Bright
nickel

Sump

Drip feed valve
projecting through
side of frame

-k-

Brass 
Copper

Chemical blue boiler barrel

114' Bright steel
3%5

Edge
polished

946

--i

"-.1. 2 bore /tistra-e

Br Oht Steel

"k-- 2"

oie

Fig. 7.-The general arrangement.

shell. The discs are set with the outer faces fin.
inside the shell and brazed in, after which the ends
of the shell are riveted over and the joints sealed
with silver solder.

The bosses for the safety valve, dome plugs and
check valve are of thick-walled copper tube screwed
26 T.P.I. brass, tapped into the shell and after-
wards silver soldered in.

The Chimney
The chimney tube is of *in. bore X- 20 s.w.g.

copper. A piece of *in. o.d. nickel tube was driven
in and brazed. A short piece of the copper tube was
then brazed to the top of the *in. o.d.
tube and afterwards filed down to a
narrow ring. The result is an impressive
looking stove -pipe with a nicely flared
base. The smokebox door and handle
are dummy and camouflage the un-
sightly boiler end.

Two pieces of 18 s.w.g. brass were
cut to form the ends of the tank and
brazed to the boiler shell. Before brazing
they were bolted to the jig. These
formed the front of the tanks and the
lower part of the cab front. With
the boiler assembled on the frames the

2" CRS

634;

Ilk

5dia Cycle
valve

tank sides were cut and bent to shape, then drilled
for 8 B.A. countersunk screws. The end plates were
marked from these and drilled and tapped 8 B.A.

The Regulator Body
This is made from a piece of in. sq. brass, fin.

long. It is riddled with holes for steam ways and
among other things provides a steam connection
for the water gauge and the lubricator. The steam is
fed into the regulator by a dry pipe made from
o.d. x 26 s.w.g. copper tube. This really does supply
dry steam and any small drops of water carried into
it, evaporate before going very far, owing to the large

8.-Plan view projected from Fig. 7.

c.t
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Displacement
lubricator

Disguised as
Westinghouse

pump

NEWNES PRACTICAL MECHANICS

Section A A
Showing hedgehog spikes

34;
hs

Elbow on
LHS only

Valveless
kcheckvalve

bore. The valve disc is simply a kin. thick piece of
brass with two holes drilled for ports and joined by
filing a groove. The back is closed by brazing a disc
of thin brass over it. The valve is then lapped on to
the regulator face. A double coiled spring washer
and a 6 B.A. screw hold them in close contact.

Pipe Connections
Steam pipe connections are made to the regulator

body by banjo unions, the main steam pipe banjo
bolt being 2 B.A. and the ones for water gauge and
lubricator 4 B.A. The Ain. dia. main steam pipe
passes directly under the boiler shell to a brass block
whence it divides into two. The branches are led
to small stand pipes directly over the steam ports.
The branch pipes and lubricator pipes are soldered
into the stand pipe heads, but this is one of the final
jobs. All other steam pipe joints are silver soldered.

The port blocks are cut from kin. thick hard brass
and drilled for steam and exhaust pipes, etc., after
being marked from the frame template. The pipes
are thick-walled and screwed 2.B.A. Forty T.P.I. is
more suitable if taps and dies are available.

The cylinders are made from brass tube, approxi-
mately din. bore, fin. o.d. The piston material is
Ain. silver steel.

Take a 4in. length of cylinder tube and silver solder
a length of fin. phosphor bronze to it at the centre

171

(see Fig. 2). Build up a nice fillet and then cut the
tube and plate at the centre.' Hold one in a block of
wood in the vice and open out the bore with a Ain.
drill held in a hand brace. Both cylinders can be done
this way. Next make the pistons and mount them
on the rods. After lapping out the cylinder bores
with emery cloth, the pistons can be coaxed in. These
are run-in in the cylinder until they fit easily and then
anointed with molybdenum disulphide paste.

The Crossheads
These are old lampholder terminals already tapped

5 B.A. for piston rods and drilled Ain. for crankpins.
The crankpins are 6 B.A. bolts (switch cover screws)
with a plain shank. Crankpin bosses are 4 B.A. bolts
tapped into the wheels. Those used on the prototype
were already tapped 6 B.A. and were taken from
some old electrical fittings.

The commercial wheels, used on the original
model are not ideal; turned wheels are far more
suitable. The treads on these wheels are slightly
coned the wrong way, but the engine still rides very
nicely on a oft. radius track. An elastic band was
fitted over the driving wheel treads and left on for
two weeks. At the end of this time the rubber in
contact with the brass had perished and a rough black
deposit was left on the tread and until it eventually
wore off, this added to the adhesion of the wheels
a great deal. The payload was increased to the point
where the engine just could not move it, but still the
wheels did not spin. This tip might be usful for the
efficiency trials so popular with enthusiasts.

Fig. 3 illustrates a very useful jig which was made
for drilling the banjo bolts, boiler fittings and pistons.
It is simply a piece of bright mild steel bar (key steel),
with holes of varying sizes drilled in it. Some of the
holes are drilled half way and continued by a smaller
diameter, others drilled right through; some are
tapped and some are plain. Other holes have a smaller
hole drilled at right angles and breaking into the
bore. These enable plain or screwed round bar to be
held whilst holes are drilled axially or at right angles
to the material. With this gadget it took about 5
minutes to drill a *in. hble down the centre of a
4 B.A. screw and another hole through the shank to
break into the bore.

The " hedgehog " boiler has not been tested pro-
perly but during construction before the engine was
assembled, a bunsen burner was placed under the
unspiked "pot." It took exactly o I minutes to boil.
After fitting the spikes the same experiment took
less than f minute. Also these spikes together with
the asbestos linings of the side tanks help to save the
paint.
Polishing

When the brazing has been done and the boiler
cleaned up, all the copper, brass and nickel, the
chimney, barrel and safety valve should be highly
polished and then immersed in a boiling solution of:

Lead acetate 2 oz.
Sodium thiosulphate 4 oz.
Acetic acid 2 oz.
Water f gal.

The result of this treatment is that all parts acquire a
rich deep blue colour, the nickel will in fact be black.
Carefully rub the deposit off the chimney cap and
base. The finished effect can be heightened by
polishing the edges of cab and bunker and the insides
of the spectacles. (Concluded on page 2051



This device was built primarily to synchronise
the camera shutter with the flash -bulbs when
attempting to obtain flash -light studies of such
nocturnal creatures as foxes, badgers, owls and
so forth.

Synchronisation, however, opens up innumer-
able possibilities for pictures of other types
which cannot be obtained by any other means.chronised

Flash 1Txxi-t
THE whole device is controlled by a switch, which

is electrically operated, and can therefore be at
any reasonable distance from the synchroniser.

When the switch is closed, the camera shutter is
opened, the flash -bulbs fused, and the electrical
circuit switched off-the whole sequence taking only
a fraction of a second. Exposure time is governed by
the duration of the flash (e.g. 1/4o sec. or 1/75 sec.)

The components are contained in a box measuring
oin. X 7in. X 21/1., and are operated by a 4W. cycle
lamp battery. Two refinements have been fitted-
an interior light controlled by a switch on the top of
the box, and allowance made for switching a low -
consumption lamp in series with the flash -bulb to
indicate a complete circuit.

The Synchroniser
Referring to the sketch, the synchroniser is set by

depressing the metal strip X, the end of which pro-
jects outside the box. This is prevented from return-
ing to its normal position by a catch on the armature
Y. On closing the operating switch, current flows
through the two magnets, which attract armature Y,
thereby releasing X which presses down the cable
release, so operating the shutter.

Cable release
securing block

Press
down
to set

Test lamp

To Test
Flashbulb Switch

II

By Trevor Holloway
The release of X also allows spring C to switch over

from the main contact to the flash -bulb contact, so
that the bulb is fused and the circuit from the battery
broken.

The arm X consists of a metal strip about 8in. long
and pivoted in the centre. Armature Y is made of
soft iron, so that good attraction is obtained from the
magnet bobbins, which can be obtained from an old
electric bell.

If the interior light is required, one contact of the
switch should be connected to the positive terminal
of the battery, the other to the lampholder. The
remaining lampholder connection is already shown
as connected to the negative battery terminal.

Adjustment and Testing
Fix the cable release in position and tighten spring

A until it is strong enough to work the shutter. Then
depress arm X until it is set in the catch, and arrange
the magnet bobbins so that the pull is sufficient to
release the arm. The arm should be only just set in
the catch for the best results.

The interior switching mechanism for the flash-
bulbs has now to be adusted. Connect up the bulbs
and put the test -bulb into circuit. (N.B.-The test -

bulb is incircuit when
the contacts of the
test -switch are open.)
The arm X should
now be slowly released
by hand and the

Interior To
light Operating

Switch 0 -Switch

Soft iron
Armature

interior switch arran-
ged so that the shutter
opens just before the
test -bulb lights.

The apparatus
should be tested at
least once before
using, but do not for-
get to close the test
switch before making
the actual exposure,
and also see that there
are no acute bends in
the cable release. A
loin. cable release
will overcome any
difficulty in this
respect. The camera
shutter should be set
at 1/5 sec. or sec. if
either of these speeds
is available, but the
synchroniser will
work quite efficiently
at 1/25 sec. or less.



Published in response to readers' requests,

this article tells you how to make a

STROBOSCOPE
for viewing and timing moving machinery

THIS device will provide " chopped light " of high intensity
for the local viewing of moving machinery, and use in some
photo -electric amplifying devices. The speed of "chopping"

is variable between about 5 and 5,000 c.p.s. by means of a speed control
knob and the use of various interchangeable discs. The parts are
easily obtainable and one type only of many possible variations is
explained.

Fig. x shows the apparatus viewing moving machinery in subdued
light. Fig. 2 shows how the light is " chopped " after being beamed
by the lens. The speed of the motor is variable by means of a knob Chopped

(variable resistance) and the direction of rotation by a switch. light

Mounting the Components
A square biscuit tin makes a suitable container and two pieces of

tin. x sin. deal the width of the tin (usually gin.) are required. One
of these is slightly hollowed out to take the motor (Fig. 2). Other
motors may be used if the mounting is modified; it must, however, - -
be very firm and rigid. Be careful not to bend the rather delicate -
shaft of the motor. This motor support beam is then temporarily
mounted in position across the centre of the tin, leaving 4fin. above
and below the beam with the axle tip (of the motor) 24 -in. from the
nearest side of the tin. The approximate position of the beam is
shown in Fig. 4. It is fixed with wood screws at each end.

Lens Mount and Focusing Components
The other piece of deal has a ifin. hole cut in it to take the lens.

This is mounted by cutting a piece of tinplate 24in. square with a
I fin. hole in it and fixing it on one side of the hole in the beam (see
Fig. 4). Small panel pins are then used to hold the lens firmly in
place.

Two small threaded rods, or long screws about 4in. in length are
then fixed either side of the lens as shown in Fig. 4 and a small piece
of plywood or hardboard drilled to fit on to the threaded rods. A
motor car type double -pole metal lampholder is then mounted on the
hardboard. The lamp must be exactly in line with the centre of the
lens, as in Fig. 4. Plug in a lamp, connect up to a battery and make
sure the filament can be focused to a bright patch of light on a wall
about 3ft. away. Using extra nuts fix the lamp in this position.

The lens holder may now be mounted so that the centre of the lens
is exactly 21 -in. above the motor axle and the front of the lens lying
above the front of the motor and well behind the tip of the shaft. The
front of the lens will then be about 4in. from the nearest side of the tin.
A hole is now cut in the tin side immediately in front of and nearest
to the lens; qin. dia. is suitable and a Perspex or glass cover is fitted
to prevent anything getting in to foul the mechanism.

Disc fixing
nuts. -II'

(removable).

Hole to
balance disc

This nut
is tight

Aluminium or
card disc

Steady light

Lens support
beam

Solder

Midget
6v. motor

Motor support beam

Fig. i.-The appa-
ratus viewing moving
machinery in subdued

light.

Fig. 2.-How the light
is chopped.

Fig. 3. (Below)-How
the discs are made to

balance.
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The Controls
The controls are now mounted on the side opposite

to that with a hole in it. Switches Si and S4 are
mounted with the small keyway at the top and if
a S98a potentiometer (from Messrs. Milligans) is
used, as in the prototype, it must be mounted extern-
ally with three screws and no S i is required since there
is an " off " position when the knob is turned fully
anticlockwise. A lead -out hole for power is drilled
and fitted with a rubber grommet.

The Discs and Disc Mounting
The discs may be cut from cardboard or light

aluminium sheet. They should be balanced. If the
holes are marked out with the aid of a protractor, as
shown in Fig. 3, balance will not be upset. If one hole
only is required, a bolt and nut of a suitable weight
(found by trial and error) must be fixed on the oppo-
site side to create a balance. It is important that the
disc centre to the centre of the holes should be
exactly ziin.

A small piece of brass (about 'fin. x l in. x 4in.)
is now drilled with three holes. One in the centre
to just take the motor axle and two others equidistant
each side as in Fig. 2.

Small B.A. nuts and bolts are fitted to the outer
holes and must be done up tight. Holes are cut in
any discs made to coincide with these bolts.

The motor beam is now removed and the brass

January, 1961

PARTS REQUIRED (Car battery operation)
A full size biscuit tin or similar container, either of

wood or metal
Si, S2 and S4. Arcolectric S600 toggle obtainable from

Messrs. Arcolectric (Switches Ltd.), Central
Avenue, West Molesey, Surrey.

S3. Arcolectric T63o.
Warning Lamp Assembly. complete, Arcolectric

SL86.
Main Lamp. " En-Fo " 24/24W., double contact 6V.

head lamp, or similar from any garage..
Lamp Holder. S.B.C. D.C. metal ('London Wholesale

Warehouse).
VIts. 35 SZ (or similar) variable resistor, must be able to

take IA. at " zero " resistance.
S982 obtainable from Messrs. Milligans, z Harford
St., Liverpool 3 was used in the prototype.
Bulgin I.V.C. 4 would probably suit, being very

slightly overloaded.
Motor. Model Control type. Prototype used " Volta "

P.M. 6V. measuring s fin. x x A in. x sin. with a
Ain. dia. shaft protruding tin. Obtainable from
Messrs. Annakin, 25, Ashfield Place, Otley, Yorks.

Lens. Any magnifying type lens of short focal length.
Prototype uses No. 24, but No. 65 would do,
obtainable from Messrs. H. English, Rayleigh Rd.,
Hutton, Brentwood, Essex.

A few odds and ends, nuts, bolts, Perspex etc.
For mains operation these additional parts are

required.
MRs. Metal rectifier, full wave, bridge type, 6V. IA.

No.loso from Messrs. H. English will suit.
Tr.s. Transformer to deliver 4A. (single filament lamp

only) or 8A. (double filament lamp) at just over 6V.
Cs. 6V. z000gF or 3,000p.F electrolytic condenser.

Radio Supply Co., 29, Moorfield Road, Leeds is.
RI. See text.

Fig. 4.--A cutaway per- Lens held in position by metal plate
spective view showing . at front and panel pins at rear
general arrangement and a
photograph of the controls.

Hardboard lamp support

6 volt tamp

Variable resestance(52,6 VR1
to control speed of disc

Lamp on/off
switches JZ

6 volt supply ---

54

Lamp support rods

Reversing switch 53,
makes disc revolve in
either direction.
Motor mounting beam,(fixed with
screws through outside of case).

Lens support beam
(fixed by screws through

outside .of case)

Lid

Case,
(biscuit tin

or box)

Perspex window
screwed to
outside of case

6volt midget motor.

Aluminium disc with four holes
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strip quickly but carefully soldered in place on the
motor shaft. Acid flux should be used sparingly,
and washed off afterwards. Mount the motor and disc.

The inside of the tinplate disc should now be given
a coat of black.paint to prevent unwanted reflections.

The Circuit
The prototype worked off a 6V. car battery and

used the circuit shown in Fig. 7. The experienced
reader may build to this diagram, soldering wires
with cored solder only.

Those with less experience should build to Fig. 5
first, and then if they wish to Fig. 6. The dotted
line in Fig. 7 shows an optional additional light
which can be employed when using a double filament
headlamp bulb.

Wiring in Fig. 5
Wire the battery leads to warning lamp and test.

Take the positive side of the warning lamp to SI and
Si to main lamp filament. Take the negative side
of the warning lamp to main lamp filament. If a
single filament lamp is used wiring is easier; if double
take this latter wire to the metal casing of the bulb
holder. Test out.

If a double filament lamp is used, wire the positive
side of the warning lamp to S4, and S4 to the other
filament. Test out.

Wire the negative side of the warning lamp to the
motor. The other side of the motor is wired to the
variable resistance. The variable resistance is then
coupled to the positive side of the warning lamp.
In the prototype S2 is omitted as previously explained
the lead going straight through. Test out the motor.
It should only just revolve with all the resistance in
ciicuit and do about z,000 r.p.m. with none in.

The Reversing Switch
This is not necessary but better results are some-

times obtained with the motor revolving one way
rather than the other. Generally it is best to have the
disc moving across the lens in the same direction
as the machinery to be observed, but this does not
always seem to be the case.

The wiring looks rather complicated, but if Fig. 6
is copied, all that needs to be done is to disconnect
the motor from " X " and " Y " of Fig. 5 and
connect it to S3 as in Fig. 6. Leads " X " and ' Y "
of Fig. 6 are then connected to the points where the
motor previously went to in Fig. 5. Never put the
reversing switch in another position until the motor
has been stopped by use of Sz or Vitt.

Using the Stroboscope
Hold as in Fig. x, with the machinery to be observed

in poor light. The motor. speed is then slowly
increased until the machinery observed appears to
come to a stop. The performance of the machinery
under various conditions can then be observed. Slow
moving machinery will require slow rotation of the
motor and only one hole in the disc, whereas very
fast mechanism will require high r.p.m. of disc
together with many holes (these must have a fair
degree of separation).

Models may be made up to work from flashlamp
batteries, or from the mains as in Fig. 8. When
using on mains it is not necessary to rectify the heavy
current required by the lamp, the slight 5o c.o.s.
effect of the filament will not matter if a good voltage
is used.

Motor

Not used Fig 5.-The
Simplest circuit.

Fig. 6.-The reversing circuit.
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METER
By D. D. Smith
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Fig. 1.-Size of the meter.

For the Photographer or the Cine Enthusiast
ALTHOUGH this exposure was designed for use

with a tine camera and is therefore calibrated
in f. numbers (assuming a speed of 16 frames

per second and a shutter speed of a nominal 1/35 sec.)
the scale also carries a calibration in light units and
conversion scales are incorporated. The meter,
therefore, is equally useful for still photography. It
can be seen in Fig. 1.

The meter is based on a micro -ammeter and selen-
ium cell supplied by Messrs. G. R. Products, 22,
Runnymead Avenue, Bristol 4. This firm will supply
the meter, cell and shunt resistor at an inclusive price
of 3os., post paid, the required types being sent if this
article is quoted for reference.

Making the Case
The case is made from Ain. sheet copper, a

material chosen because it is easy to work and solder.
Three pieces are required, one 6in. x zin., and two
21 in. x tin. Fig. 2 gives the dimensions for cutting
and marking out the largest piece. It is important
that the window is accurately cut out as it has to
correspond with the meter scale after assembly. A
tension file made for holding in a hacksaw frame is
the best tool to use although, of course, it could be
drilled and filed to shape. Although the required
holes are marked out at this stage, drilling is left until
later, so that any discrepancies occurring in making
other parts may be catered for. Drilling of the case
may be undertaken as each component part is com-
pleted. Right angle bends are made on the appro-
priate (broken) lines. The inside edges of the case
are removed by filing, as are the edges of the side
pieces, so that when these are fitted together a " V "
groove is formed to take a fillet of solder for jointing.
(Fig. 3.) Tinning of the chamfered edges before
assembly will ensure that the solder runs into the
" V " grooves.

Scale Window
Any thin transparent material is suitable for this.

The writer used the transparent Polystyrene top
from a box of cream cheese segments of well-known
make. The material is cut to a size of 'lin. x fin.
and fixed on the inside of the case by three 8 B.A.
roundhead screws. It is important that these latter
be cut so that they do not protrude further than the
nuts on the inside of the case, otherwise they may foul
the meter movement when it is being fitted.

The Cell Assembly
Whilst this is under construction, it must always

be remembered that heat (from a soldering iron, for
example) or any cellulose cements or acetate solvents
will destroy the selenium cell. The two contact sur-
faces of the cell are the sprayed metal rectangle on the
back and the two metallic strips on the active surface.
The back surface makes contact with the case, the
latter acting as one conductor to the meter, and copper
foil about ooo3in. thick is used to contact the front
surface. Perspex of fin. thickness, frosted by sand -
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papering on the face nearest the cell, is used for the
window. Cardboard of a thickness equal to that of
the cell, is used as a frame and spacer for it. The
exploded view (Fig. 4) shows the general arrangement
of the parts. The copper foil contact has a thin
flexible wire soldered to it as shown which passes
through a clearance hole in the card frame and a
corresponding one in the case. A small " dimple "
must be drilled in the Perspex to take the end of the
wire which protrudes through the copper foil. The
dimensions of the frame, copper foil and Perspex
are all equal to that of the length and width of the
case, i.e. 21 -in. x tin. The holes in the copper foil
through which -the 8 B.A. x fin. fixing screws pass
must give ample clearance to avoid a short circuit.

Care must be taken to ensure that the window
in the foil through which the light passes to reach
the cell is exactly 5onun. x 3omm. otherwise a false
reading will be given. The material may be cut easily
if it is laid on a hard smooth surface and a sharp blade
is used. Before assembly it is essential to make sure
that the contacting faces of the copper foil and the
copper case are grease free. To achieve good contact
between the cell and the case, a few layers of alu-
minium foil from a cigarette packet are sandwiched
between them.

At this stage the instrument may be tested by
holding the frame of the meter firmly on the case
and touching the wire from the active surface contact
on the cell to the contact at the rear (opposite side
to the pointer) of the meter. If light is falling on the
cell, the pointer should kick to the left and remain
steady. If this movement does not take place, check
to see that there is no short circuit from the screws
to the copper foil.

Fig. 3.-Method of
jointing case sides.

Fillet of
Solder
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Two Scales
To avoid cramping at one end of the scale, two

separate scales are used. One is for when the light
intensity is low, i.e. artificial light; the other is used
for high intensity light conditions outdoors. For the
first condition, the meter only is connected to the
cell; in the second case, a shunt resistor is incorpor-
ated in the circuit, parallel to the meter coil. The
resistor and associated switch are on the top of the
case, which is made from Perspex.

The Perspex is cut and filed to fit inside the top
of the case leaving a lip on each of the short sides as
shown in Fig. 4. It is next frosted on the inner face,
as was the cell window. Fixing holes are drilled and
tapped 6 B.A. to a depth of approximately fin. to
register with 6 B.A. clearance holes drilled in the case
sides and finally holes for fixing the resistog and for
the press button are drilled at the centres shown
in Fig. 5. The resistor is normally in circuit and can
be disconnected by pressing the button of the switch.
A sectional view, which more clearly illustrates the
construction of the switch mechanism is given in Fig. 6.
The contact, which is made of spring brass taken
from an old torch battery is dimensioned in Fig. 6A.
To it is soldered. a tin. length of brass or steel rod,
Ain. dia.

Calibration
The movement had, originally, an edge -reading

scale and therefore has the end of the pointer at
right -angles to the meter frame. Now that a front -
reading scale is being used the aluminium pointer

Fig. 5.-Details of the
Perspex top.

Card Fra me Foil Contact Perspex Window



Fig 6.-Arrangement
of shunt and switch and
at A details of switch

blade.

B.

Fig. 7.-Scales and scale cover details.
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Fig. 8.-Scale markings. All measurements from
o to numbers are made with dividers.

shank is used as the indicator. The original luminous
end must not be removed, however, as this would
upset the balance of the movement.

The scale is made from thin white card marked to
the dimensions given in Fig. 8. It is, of course,
important that these measurements are followed
accurately. Markings can be made in Indian ink.
If the meter is not needed for eine photography, the
" f " numbers may be omitted and light units only
marked in. It will be noticed that the exposure meter
in the illustrations has a black ground with white
figures. This was obtained by using artist's scraper
board instead of card and scratching the ciphers in.
On completion the scale is fixed to the meter frame
with impact adhesive. This must be done carefully
so that the meter movement is not disturbed. The
pointer is finally zeroed by means of the adjusters.

Conversion Scales
Before final assembly, the conversion scales are

Fig. 9.---1 view showing the stales.

made. These consist of two fixed and one moving
component. The outer, fixed components are made
from fin. thick Perspex, grooved to take the third,
moving scale. Dimensions are given in Fig. 7, with
the exception of the width of the groove, which is
made to take whatever thickness of transparent
material is used for the sliding part. The actual
scales are printed on thin card. The one having light
value numbers is on the left hand side and that for
apertures on the right. The sliding scale has on it
film speeds and shutter speeds. The fixed cards are
held between the Perspex covers and the case. The
moving scale is fixed with clear cement to the trans-
parent plastic which is cut to slide smoothly but
firmly in its grooves.

Assembly
Firstly, because of the difficulty of holding the

nuts whilst the movement holding screws are in-
serted, the 6 B.A. nuts are soldered to the lugs on the
meter frame. The covering of Vynide or similar
material is now fixed to the case with impact adhesive.
Again, it is most important that the aperture to the
sensitive surface of the cell is exactly 5omm. x 3omrn.
After this the conversion scales and covers are fixed
with 6 B.A. x fin. countersunk screws and nuts.

The wire from the cell is soldered to the rear
terminal of the meter together with an extension
wire which later goes to the shunt resistor. This wire
should be the thinnest stranded flex available. Bell
wire is suitable. The meter may now be lowered
carefully into the case and fastened at the base with
two 6 B.A. x fin. cheese -head screws, the extension
wire being led down the side.

It will be found necessary to remove a small amount
of Perspex from the top at the edge where the nuts
holding the scales come through the case. Before
the top is screwed down, the push-button switch is
fixed to the case side with an 8 B.A. x fin. round
head screw and nut, and the extension wire connected
to the screw holding the resistor.

To use the meter, the cell is pointed at the subject
and the light reading noted. If the needle moves only
fractionally, the push-button is depressed to cut
out the shunt. The centre slide is moved until the
speed number of the film in use coincides with the
number indicated by the meter needle. The two right
hand scales now show the aperture to be used IA ith
the chosen shutter speed.



MODEL
CONTROL
AERIAL
EFFICIENCY
By F. G. Rayer

These hints may be quite a revelation
to the radio control enthusiast

INEFFICIENT aerials are frequently used with a
model control transmitter. It is, in fact, quite
usual to join up almost any random length of

aerial, and to take no steps at all to discover its
efficiency as a radiator. In this way much of the out-
put of the transmitter may be lost. The actual advan-
tages of using an effective transmitting aerial will
prove worth while-the stronger signal makes
receiver and relay easier to adjust, a smaller aerial
may be used on the receiver, and more reliable con-
trol can be maintained over a greater distance. If
greater range is not required, economies may be
introduced at the transmitter. For example, a single
valve transmitter, correctly coupled and loaded to a
good aerial, can give a better signal than a z -valve
transmitter incorrectly coupled to an inefficient aerial.

The methods involved in trying to obtain good
radiation are, of course, similar to those employed
by amateur transmitting stations.

Aerial Length
A model control transmitter aerial is usually

vertical, as this avoids directive lobes which could be
a nuisance as the model moves about. Such an aerial
also gives a vertically polarised signal. The actual
aerial is frequently made from interlocking rods, or
some type of telescopic aerial which is easy to trans-
port.

Surplus r tin. interlocking rods are popular, as any
reasonable length can be made up. For a short aerial,
it is only necessary to fix a suitable plug to an insulated
panel on top of the transmitter, as at " A " in Fig. i.

Fig. r. (Below)-Vertical aerial arrangements.
Plug to fit rod Insulated top of cabinet 'Interlocking rods

Osneecd[igg

To Transmitter

Control
panel of
Transmitter

Insulated sloe of Transmitter Transmitter

This plug should fit the bottom rod. Additional rods
can then be added, to make up the aerial.

When the aerial is fairly long, additional support
is needed, and clips fitted
to the side of the trans-
mitter as at " B " will
then serve to hold one

Fig. 2.-Current and
voltage in a i-wave aerial.

rod permanently in place.
Other rods can be added,
as necessary, and quite a
long aerial can be erected,
except in strong winds.

Usually, the longer the aerial, the more powerful
will be the radiated signal. However, this does not
mean that extremely long aerials are required. This
is not so, partly because the frequency of the 27Mc/s
model control band helps to make very long aerials
unnecessary.

If the influence of aerial length is to be understood,
it is necessary to consider the distribution of voltage
and current in a simple aerial. For model control
purposes there is no need to go into this theory very
deeply.

Fig. 2 shows a +-wave aerial operating at its correct
frequency. Current is at a maximum in the middle,
falling to approximately zero at each end. Voltage,
on the other hand, is at maximum at each end, and
zero in the middle.

A model control aerial will usually be only part
of a +-wave. As a result, the way in which it is current
or voltage operated will vary widely. As example,
assume that the aerial were nearly as long as the
+-wave in Fig. 2. If fed at the bottom end, it would
take extremely low current, but would accept a high
voltage. That is, it would act as a high impedance.
Again, assume it were only one-half the length in
Fig. 2 (that is, i-wave), it would then be fed at a
point where current is near maximum, but voltage
near minimum. It would then provide a low imped-
ance load. Between these extremes will be found a
wide range of possible current and voltage points,

Voltage
maximum
at ends

Current
maximum-x4
at centre

1/2 Wave
Aerial

Voltage

Current
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voltage rising as current falls. For maximum effi-
ciency, the aerial should be fed with voltage, or
current, or the correct proportion of both, according
to its length. Fortunately this is easily arranged, in
practice, by means of an aerial tuner.

The approximate length of a 1 -wave aerial, for the
27Mc/s band, would be 17ft. 6 in. For a 1 -wave, the
length is about 8ft. gin. The exact length depends
on the particular, frequency used,- aerial -,diameter,
length of lead from transmitter to aerial, and other
factors, and for these reasons performance is best
checked by measuring the power radiated from the
aerial. One means of doing this is to connect a fairly
sensitive R.F. meter (o-3oomA is suitable) at the
bottom of the aerial. Another way, extremely useful
in practice, is to employ a field strength meter to
check how much energy is being radiated.

Field Strength Meter
This is the same as a frequency meter (such as

used for checking frequency) with a short aerial
added. Alternatively, the instrument can be built
for field strength tests, and used as a frequency meter
by removing the aerial.

A convenient circuit is shown in Fig. 3. The tuning
condenser is a small short wave type, its exact capac-
ity being unimportant. Any coil of efficient design,
tunable to 271\4c/s (about r r r metres) is satisfactory.
About ten turns of ao S.W.G. or similar wire, on
a fin. dia. former, may be used.

The meter, upon which field strength is read,
should be of sensitive type. A tooaA movement is
excellent, but other meters may be employed. As
there is no need for actual current to be known,
surplus indicator units of various kinds can be used,
with a scale so that readings can be noted.

If the instrument is to be used as a frequency
meter, all construction must be rigid, and a suitable
pointer knob or dial is needed on the tuning conden-
ser. For field strength tests, this is less important.
The aerial may consist of one or more iain. rods,
according to the sensitivity required. The actual
length need not be known, but it is best to keep to one
particular aerial, if comparative tests are made over
a period.

The field strength meter is placed at a convenient
distance from the transmitter. If the toopA or
similar movement has a clear pointer, this may be
seen at some royd. or so distance. Failing this, a
helper is required, to call out readings. For easy
work over longer range, binoculars supported by a
tripod will be handy for reading the meter. The
distance between transmitter and meter is unim-
portant, but should not be too small. For compara-
tive tests, measure this distance, so that results can
be duplicated if required.

All modifications to the transmitter aerial or
coupling are directed towards securing the maximum
possible pointer deflection on the field strength

Fig. 4.-Bottom loading of an aerial.
Aerial Coil To Transmitter

Tuning capacitor

meter, which will be an indication of the power being
radiated.

Loading and Coupling
For general purposes, a self-supporting rod aerial

cannot very well be longer than }-wave (about
8ft. gin.), though longer aerials are feasible on wind-
less days, or with the more rigid type of rods. A
coupling loop is often provided in the transmitter,
and this may (or may not) suit the aerial length. A
simple way of securing better results may thus be
found in changing the number of turns on this loop.

The loop should only be changed a turn at a time.
After each change, assure that the transmitter is

Short Aerial 25pF Tuner Meter

Coil 500
Crystal Diode pF

Fig. 3.-Field strength meter for aerial testing.

tuned on frequency, and that it and the field strength
meter are tuned to the same frequency (that is, for
maximum meter reading). A number of turns will be
found at which the field strength reading is best, and
this number can be adopted for the aerial used.

If the actual aerial is to be made resonant by itself,
the approximate length for }-wave or 1 -wave working
will be as given. The aerial should then be made a
few inches shorter, but have one overlapping or
sliding section, so that it can be adjusted in length
until the field strength meter gives the greatest
possible indication. The exact length is not critical.

Referring to Fig. 2, it will be noted that the 1 -wave
aerial will be voltage fed (since the connection will
normally be at the bottom). That is, there is high
voltage, but low current. But if the length is near a
1 -wave, there will be high current but low voltage.
In effect, the additional 1 -wave (required to make up
the 1 -wave) will be provided by the earth. Therefore
the earth resistance, or effective resistance of the
counterpoise earth provided by the transmitter,
batteries, etc., will be extremely important. When
the aerial is predominantly current fed, the losses
in a given earth resistance will be much greater than if
the aerial were voltage fed. For this reason, it will
often be convenient to feed the aerial in such a way
as to avoid any need for a high earth current. This
may be done with a tuner, which is a compact means
of making up the extra length which is not available
in the actual aerial; or which enables an aerial to be
resonated against ground, when the earth return is
good.

Bottom Loading
Fig. 4 shows a shoit aerial with a tuner, the latter

making up the effective aerial length so that the whole
resonates in the same way as a 1 -wave aerial. The
best position for the tuner is not necessarily at the
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bottom of the aerial, but this is usually most con-
venient. With such an arrangement, the aerial
length may be disregarded, and the tuner adjusted
for maximum signal strength.

A tuner may be constructed as shown in Fig. 5.
An air -spaced or short wave tuning condenser, of

oopF or r5opF capacity, is satisfactory. The coil
can best have spaced turns, so that small clips can
be easily attached. For a tin. or '}in. dia. ribbed
former, some eight to ten turns of zo S.W.G. or
similar wire, with turns spaced nearly kin. (so that
clips can be inserted without shorting) will be satis-
factory. Tinned copper wire will allow good contact
to be made easily.

Spaced turns on
*fibbed former

To Transmitter

Fig. 5.-A multi -purpose aerial tuner.

The tuner is joined between the transmitter aerial
terminal and the actual aerial, and is adjusted to
obtain the highest possible reading on the field
strength meter. If the aerial circuit of the transmitter
is connected to earth, to avoid H.T. voltages here, it
will be quite safe to adjust the clips or aerial, even
with the transmitter working.

Fig. 6 shows some of the ways of connecting the
tuner. In No. r, only part of the coil is required to
obtain resonance, but some turns in series with the
bottom of the aerial help to secure best loading. With
No. a, the same tapping serves for both aerial and
tuning condenser. With No. 3, the aerial requires
more current, at less voltage, so it is tapped down the
coil, and the whole coil is used to resonate the circuit.
No. 4 is a series -tuned acceptor, aerial, part of the
coil, and condenser forming a circuit tuned to the
transmitter frequency, and thus drawing current. In
Fig. 5, the aerial is tuned against ground, and link
coupled. The coupling winding at the tuner can
have the same number of turns as that inside the
transmitter, and the two coupling windings are joined
with twin flex.

Various other methods of coupling exist. The

Fig. 6.- To AerialAerialtuner
circuits.

ro Transmitter I

To Aerial
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procedure is simply to try various systems, and adjust
tappings and tuning, until the highest possible reading
is obtained on the field strength meter.

Transmitter Output
Battery valves are often used in model control

transmitters, and care is necessary to avoid increasing
aerial coupling and loading to such an extent that
the anode current rating is exceeded. This can easily
be watched by inserting a meter in one H.T. lead.
If the anode current tends to be too high, it is
usually satisfactory to increase the value of the valve
grid resistor somewhat. This will reduce H.T.
current, but may actually increase radio frequency
output, as shown by a rise in field strength readings.

With self -driven oscillators, such as are employed
in popular r- and 2 -valve transmitters, the valve
develops its own drive voltage across the tuning coil.
With sjich circuits, an efficient coil is justified. A
good degree of aerial loading will then give best
possible output.

If it is remembered that all adjustments are
directed towards obtaining as high a reading as
possible on the field strength meter, the result of any
changes will easily be seen. The effective radio fre-
quency output of different circuits or transmitters
can readily be compared, in this way. So can changes
in the length or height above ground of the aerial, or
variations in battery voltage, substitution of valves,
etc.

Receiver Aerials
These are so often dictated by the model, that

little change may be possible. However, it is usually
feasible to have quite an effective aerial. For maxi-
mum signal pick up, it should be reasonably long,
and well insulated from the model. Both the aerial
and lead to the receiver should not move about, or
tuning will be erratic. With regenerative receivers this
can be very serious, though it is less important with
flatly -tuned receivers.

The aerial can usually be vertical, and this also
gives best effective height. It is, however, not essen-
tial to have a vertical aerial, and in some models the
aerial may thus be a small scale replica of that
supported horizontally between masts.

Some receivers are much influenced by the aerial,
and unnecessary changes are best avoided. Generally
speaking, simple receivers such as diode detectors
followed by transistor amplifiers will operate best
with a fairly long aerial. But with a super -regenera-
tive receiver aerial loading is important, and a long
receiver aerial may prevent regeneration.

The receiver aerial is best tested with a weak
signal, so that the effect of receiver adjustments can
be readily found. This can be arranged by tempor-
arily removing the transmitter aerial, and running the
transmitter at low power.

To Aerial

To Transmitter 2 fo Transmitter 3

To Aerial

To Transmitter 4

To Aerial

To Transmitter 5



Silver soldering with mouth blowpipe and home-made spirit lamp.

SILVER, and even gold, and semi-precious stones,
are not expensive when one considers the small
quantities needed for jewellery. With equipment

it is much the same, the expense being no more than
for most other crafts. Many tools can be home-made
for next to nothing, and most small metalwork tools
already in the home workshop will be found useful.

The Bench
Fig. i shows a solid and easily constructed bench.

Its height should bring the top about gin. below
your chin when you are comfortably seated. The
pin is normally made of beech and costs about gd.
to buy, but it could be made of some other hard-
wood. It is screwed, or, preferably, bolted, to
project from the centre of the semi -circle. The
notch is an aid to sawing sheet metal, and nicks and
grooves can be made as the need arises to hold
some awkward job for sawing or filing.

Stakes and Mandrels
One flat, steel stake is essential, and it pays to

have two so that one can be kept highly polished
for work where both hammered and supported
surfaces must remain free of scratches. An old
type domestic flat -iron makes an excellent stake.
It can be supported on a block which is cut to take
the handle, or, better, the handle can be sawn off
with a hacksaw. The working surface should be
trued if necessary with a very sharp file, followed by
successively finer grades of emery cloth.

The shaped stakes used for art -metalwork are
seldom needed for jewellery, ,but the ball ends of
ball-pein hammers of various weights make useful
round stakes if they are polished and kept in good
condition. The hammer head is best clamped in a
vice when being used as a stake.

Mandrels
These are the formers, round which you can bend

by hand or shape with mallet or hammer, metal
strip, wire, etc. Short pieces of heavy steel tube
and solid steel and brass bar could be collected in a
range of diameters up to, say, ain. Give emery
treatment if necessary. A slowly tapering mandrel
will obviously save a number of separate rods, and
anyone with a lathe may find it worth while turning
one. Old steel cotton spindles make good mandrels.
The smallest mandrels are used mostly as formers
for coiling wire for decorative work, or for making
jump -rings. The handles of needle files can some -

A Home
ewellery

Workshop
This will assist you to carry

on a profitable hobby

By Peter Wix

times be used, and those very strong steel knitting
needles are perfect.

Mallets
If you decide to make your own, use either box-

wood or apple. An apple bough that has lain long
enough to season but not to rot may provide
material for a range of mallets. Fig. 2A and B
show the most useful types. A lathe is not neces-
sary: they can be shaped with a chisel, a " Sur -
form " type file, and finished with fine sandpaper.
Handles are best of ash or bamboo. The horn
mallet in Fig. 2C is useful, but you can dispense
with it and have another wooden mallet of smaller
size.

Cork Mats
Old table mats of fairly thick cork are excellent,

used with a bossing mallet for doming thin sheet
metal. The leather sandbag used by art -metal-
workers will allow a deeper impression.

Pitch Pan and Bowl
Cheap and easy to make, these are really essential

for repousse work and chasing. You can use a
small cake tin, about tin. deep, filled with a
mixture of prepared chaser's pitch. The pitch is
very cheap and it hardly pays to prepare your own.

The pitch bowl is a refinement of the pitch pan.
It is supported on a tough leather ring, and the
hemispherical bowl can be tilted to any angle when
working on your metal with the punches. (See
Fig. 3.) You could perhaps make one from an old

A polishing bench, showing the h.p. motor which
drives the polishing head, etc.



Part of a jeweller's bench showing some of the more important tools.

colander of suitable shape, the inside lined with kraft paper or
heavy brown paper before the pitch is melted and poured in. A
shoe repairer will supply leather for the ring.

Repousse, Chasing and Matting Punches
An assortment can be made from round and square tool steel or

silver steel rod. Fig. 4 illustrates a few shapes, and each shape
should be available in at least two sizes. Other patterns will
suggest themselves as you become more experienced. Cut off
lengths of about 34 in. from your steel rod and grind the ends to
shape. Polish the surfaces with emery to the best finish you can
manage. Harden the end, and then temper to a dark straw colour,
finishing with a final polish. The straight tracer for example (Fig.
4a) is made from *in. square rod, tapered to give a working face
of *in. x *in. Other tools can be made from round or square
rod of fin. or fin. Edges should, as a general rule, be slightly
rounded off to prevent the tool digging in as it is tapped and at the
same time moved over the design.

Matting punches have their working surface given a " tooth "
or pattern, which gives a certain texture to the punched metal.
One type can be made by bringing the end of the punch to bright
red heat and driving it against the teeth of a file laid flat on the
bench. Hardening and tempering follow in the usual way.

Doming Punches
For making perfect hemispheres or very accurate domed shapes,

you will need a doming block (Fig. 5B) as well as the set of punches
which fit the depressions. But a lead block is nearly as good, and
Fig. 5A, shows a way of making extremely good punches. To
solder a ball bearing to the end of a tube, invert them on an
asbestos mat, heat ball and end of tube, and drop snippets of
solder down the tube.

An ingenious alternative is to use strongly magnetised tubes of
suitable steel. One tube may hold two or three sizes of ball bearing,
but do not expect a very small tube to hold a large bearing. The
magnetism can be retained in the case of the tubes by arranging
them all head -to -tail when not in use. The lead block can be cast
from scrap into a wooden mould, your ball bearings will punch
various sized holes in it, and you can always re -cast the block
when it has suffered badly from long use.

Hammers
Two hammers suffice for most jewellery work: a jeweller's

hammer with zoz. head (Fig. 6A) and a small ball-pein hammer of
the same weight (Fig. 6C). Where repousse work is intended, it
will pay to have a repousse hammer (Fig. 6B) with a 4oz. head.
This has a large face and specially sprung handle. But most small
hammers are useful if the faces are filed or ground to remove
marks, and then polished.

Holding Tools
The hand vice shown in Fig. 7A is a very useful tool; it has jaws

Fig. 5.-(Right) Doming block
and home-made punches.

36"

Fig. 1.-A solid and easily constructed
bench.

.40 OP
Fig. 2.-Three types of mallet.

Fig. 3.-(Below) The pitch bowl.

Fig. 4.-Various shaped
tracers.



Fig. 6.-Three suitable types
of hammer.

Fig. 7.-Details of a hand vice
and ring clamp.
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about I lin. wide, patterned for extra grip. Brass or copper inserts could be
fitted to save marking delicate work.

The ring clamp shown in Fig. 8 is really intended for holding a ring by its
shank, but the leather -lined jaws will grip almost anything, and afford good
protection. It is easily made from something like a piece of old chair leg of
about riin. or tin. dia., sawn down the middle, and shouldered to take the
leather (shoe leather, or an old thick strap). It is held by a metal band around
the middle, the band being secured from slipping by two half -tightened wood
screws. The hardwood wedge is pushed or tapped gently in from the bottom.

Fig. 7B shows an alternative ring clamp. Turn or file down a large boxwood
file handle to the shape indicated, and between 41 -in. and 6in. long, drill the
ends and fit a large wood screw to go in easily to half its length. Then make the
saw cuts, saw the heads off the two screws, and cut slots in their tops. Its
method of holding a ring by the expansion of the wood will be obvious.

The pin chuck is a small tool which will hold a brooch pin or piece of wire
for filing or other treatment, and also serves as a tool holder for the tiny reaming
blades known as broachers. The chuck itself is also used with the drillstock
described later.

Cutting Tools
The saw frame, most frequently used of all jeweller's tools, is capable of

astonishingly fine work. The best type has an adjustable frame, but a cheaper
non-adjustable version is available. The best length of blade to buy is 3in., as
this provides good rigidity for a given tooth size. Blades are numbered, 2, I ,
o, 2/o and so on up to the finest you will ever need, which is 8/o. Stock two
sizes at first: o and 4/o. A light fretsaw frame could be used (4in. blades are
available), but the depth of frame makes it a little unwieldy for very fine work.

Small tin shears can be used as snippers, if they are really sharp. Curved
blades are also very useful. Straight type should have 5in. handles and blades
about 'fin. long. A good strong pair of nail scissors will also cut thin sheet
silver, gold, copper, etc.

Side or end -cutters are definitely useful, but the cutters on certain pliers will
do if very sharp.

Drill Stock and Drills
A small hand drill is sometimes useful-mainly for twisting strands of wire

together in decorative wire work. The wires are held at one end in the vice,
the other held in the chuck, or looped on a screw eye, with its threaded portion
held in the drill chuck.

Fig. 8 shows you how to make a real jeweller's drill, the pattern of which has
not changed in several thousand years. In use, it leaves you with one hand
completely free, and it cuts quickly and accurately. To the kin. dia. mild steel
rod is soldered the bob -weight which acts as a flywheel, then the threaded
sleeve. This sleeve must accept the two components from your pin chuck. The
handle is made from any piece of hardwood, and it pays to have a metal bush
pressed into the centre where it has to travel up and down on the rotating
spindle. Spear -point drills are used for their double cutting action, and these
are quite cheaply bought in a set. In use, the string is wound up to bring the
handle half way up the spindle, the handle is depressed firmly, then allowed to
rewind itself.

Broachers are available in a set covering a wide range of hole sizes, and are
essential if you want to enlarge the hole of a brooch pin or joint for example.
The pin chuck can be used as a holder for the smaller broachers.

Files
Some at least are essential, and, generally speaking, the more the better. The

smaller engineer's and toolmaker's files in the finer cuts are all useful. Needle
files are essential for small jewellery, but, fortunately, they are very cheap.
They have a smooth shaft and need no handle, and are available from I 2CM. to
r8cm. in length. Best not to have them with too fine a cut, but somewhere in the
middle of the range. Fig. 9 shows a selection of needle file shapes. A warding,
half -round, three -square and square would be best for a start. One or two small
rifflers, with their ability to get into awkward places will also be useful sooner or
later.

Triangular Scraper
This is easily made by grinding the teeth off an old three -square file and

bringing the end to a point. Sharpen the edges by rubbing the flats on an oil-
stone.

Fig. 8.-Another type of ring clamp and
constructional details for a jeweller's drill.

I
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At least two pairs of pliers are essential for a start. One could be a round
nosed pair 6in. long, with one nose treated as in Fig. xoA. A pair of 5in. flat
pliers are necessary, and third choice would be a 4in. snipe -nose pair. You may
like to convert another pair to that shown in Fig. soB, filing back the jaws and
sweat -soldering brass facings using tinman's solder and holding the jaw in a
suitable flame. If one facing is made half -round, you have an excellent tool for
bending a ring shank without marking it. Radio and other types of pliers may
of course be used for some work.

Stone Setting Tools
If you have a leather modelling tool of hard steel like that in Fig. s IA this will

serve well as a burnisher. Alternatively you can forge one that shape from tool
steel (perhaps an old file), afterwards hardening, tempering to pale straw, and
polishing the surfaces very bright. The straight type, which will serve for all
rub -over settings is simpler to make, as it needs only grinding from a piece of
tool steel. (Fig. x 'B.)

Scorpers and Gravers are essential for engraving and for some kinds of set-
tings. Three should suffice: a lozenge graver, a flat-bottomed scorper, and a
spitsticker. These strange names indicate the tool's section. The flat scorper is
also useful for cutting thin wires or filigree on the lead block; it cuts cleaner
than snips or side cutters. Gravers and scorpers need extremely careful
sharpening. An " India " or " Aloxite " stone will grind rapidly, and a fine
" Hard Arkansas " produces a polished cutting edge.

Soldering Equipment
All high-grade jewellery is hard soldered, i.e. joined with an alloy of the

metal being used, this alloy melting at a slightly lower temperature than the
work. If you have a gas supply, the French " blowpipe is best, and certainly
the easiest to use (Fig. 12A). You can provide air by the time-honoured method
of blowing, or by using a small compressor. A pumped -up inner tube from a
car or motor cycle, fitted with an additional outlet valve, less valve core would
also be suitable. (Fig. 12B). This will supply air for a surprisingly long time
on one filling. A bunsen burner and mouth blowpipe is another alternative
(Fig. 2C), or the proper jeweller's swivelling gas jet screwed to the bench, and
which is, in effect, a bunsen burner on its side. A spirit lamp will also provide a
good hot flame, and the type shown in Fig. 13, was designed specially to allow
the flame to come as close as possible to the work. Some commercial types have
such a bulbous base that you have to blow the flame a long way to the adjacent
charcoal block. This one is made from a tin with push -on lid, a piece of tube
being soldered on to take the }in. dia. wick.

Solid " Meta " fuel is another possibility, if you care to experiment. The
tablets could be placed on the charcoal block, an appropriate distance from the
work.

Borax has long been the standard flux, though some advantages are claimed
for special fluxes supplied by the makers of silver and gold solders. Borax is
used in lump or " cone " form, rubbed on a piece of ordinary slate with a little
water.

Fine -pointed brass or steel tweezers are essential for laying small snippets of
solder on the fluxed joints. Brass tweezers will also serve for dipping work into
the acid pickle. Steel must not enter the bath.

Acid pickle, a so per cent. solution of sulphuric acid is used for silver, copper,
or gilding -metal. A 25 per cent. hydrochloric solution is better for gold. If
contained in a copper boiling out pan " or Pyrex container, the acid can be
warmed with the work in it, and this speeds up the pickling process. Beware of
splashes and fumes, especially if hot work is dropped straight in the acid.

The Charcoal Block
A specially prepared block of compressed charcoal costs about Is. 6d. and lasts

a long time. Grooves and dents in the surface assist in placing work for solder-
ing. Pins and wires may be stuck in to form jigs and other pieces of charcoal
arranged around the work can help to build up heat.

A thick, soft asbestos mat gives a clean soldering surface, and a tin lid full of
small asbestos lumps or snippings will hold awkwardly shaped work for solder-
ing. If you have to repair a gem -set ring, a tobacco tin of wet silver sand will
give some protection to stones, though it is best not to try these tricks on
precious rings without considerable practice.

(Concluded on page zo6)

Fig. 13.-A suitable spirit lamp.

0Square 9 Pippin

a Warding. V Knife.

A3square 0 Slitting.

a1/2round. 4 Barrette.

Fig. 9.-Various needle file shapes.

Fig. so.-Pliers can be made more
useful by converting them as shown.
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Fig. 11.--Tzco suitable burnishers

Fig. 12.-(A) a French blowpipe;
(B) an improvised air supply and

(C) a mouth blowpipe.



This design was originated
by J. W. Tomlinson

Fig. 1.-A photograph and perspective
view of the completed privateer.
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THIS toy is copied from an authentic model of the " La Bona Esperanza " which sailed the high seas
in the year 1546. However, to satisfy the desire of a youngster to play with the model, a toy one was
made, with modifications to include a flat bottom, a hold from which pirates would spring, and a

Jolly Roger that could be hoisted in place of the red ensign, prior to making a kill. Instructions for making
the toy are as follows, noting that since it is only a toy, the details are not critical and the dimensions are
given only as a guide. Fig. s shows the completed vessel.

Hull and Fittings
The hull can be made from a piece of Sin. x 3in. soft wood, shaped with saw and chisel as in Fig. 2.

Drill and chisel out the hold to accommodate the pirates, a slot tin. wide will do for the three pirates or
the whole of the hold can be chiselled out to accommodate the rest of the pirates. Cut, slot, and drill the
cover for the hold and, referring to Fig. 2, make the other pieces that form the deck sides, the poop, rudder,
bow pieces and gun covers. The two risers for the poop are cut from jin. and sin. thick wood. When
assembled, these are made to overhang the hull, see Figs. r and 2.

Secure the deck fittings with glue and panel pins and drill the holes for the masts. Note that the holes
for the fore and mizzen masts are at an angle pointing outwards front and rear. Drill the holes for the guns
and the pirate operating rod. Fit the guns and covers and, from a piece of cardboard, cut the black strips
for the sides of the hull. Glue these in position. Assemble the rudder and bow pieces. Whether or not one
adds the scrolling is a matter of choice. It is easy to apply and looks very effective. Any suitable plastic will
do, provided it will adhere to wood and the scrolls are made by just twirling a scriber or meat skewer through
the plastic before it sets.
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Line and pulley
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and Jolly Roger

Spar /A /4'

Fig. 2.-Dimensions and details of
the hull and fittings.
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Making the Pirates
The deck pirates are cut

from plywood and mounted
on a suitable piece of wood,
see Fig. 4. Two guide pins
are fitted to the wood, lining
them up with the holes in the
hold cover. A thin piece of
metal is then fixed under the
pirates to form a slot for the
clock spring to slide in. Cut a
length of kin. dowel, notch
it as in Fig. 5, insert it in the
rear of the hull and fit the
length of clock spring. Fit
the piece of spring wire for
the locking device as in Fig. 5.

The members of the crew
are picked from the past and

they can include such
characters as Long John -=
Silver, etc. These are all
cut out in plywood and each

glued to a small mounting
piece, see Fig. 3. Finally they
are gaily painted.

The masts and bowsprit
are cut from -I in. dowelling
with the top ends tapered.
Turn or buy three kin. wood-
en balls; drill and glue these
to the top of the masts. Glue
the masts into the hull and
secure the bowsprit with two
panel pins. Cut the spars
from kin. dowelling to the
dimensions in Fig. 2, taper
and sandpaper the ends.

Cut the sails and flags from
parchment paper and decorate
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as in Fig. 7. Make the " Jolly Roger " the same size as the main flag, see Fig. 6.
The arrangement for hoisting the Jolly Roger is two pulleys, one wired to the main-
mast and the other secured to the deck by a small bracket as in Fig. 6. The flag
is of parchment paper and painted with white skull and cross bones on a black
background. A loop of thin cord is then fitted to the pulleys with the red ensign
attached to one end and the " Jolly Roger " to the other.

The shrouds can be made by first cutting a cardboard template, then nicking
the edges with the scissors at the points where the cords cross. Assemble the
cords to the nicks, using thinner cord for the cross pieces. Apply a spot of glue
at each cross point, making sure that the cords are taut. When the glue is set
remove the shrouds from the card and assemble to the main mast and deck.

The crows nest can be turned from a piece of round stock of not less than
I lin. dia., keeping in mind that the lookout man will need standing room in his
lofty perch. The anchor and lantern can be made from scraps or they can be
bought from the model shop.

Assembling Sails and Rigging
Two sizes of cord should be used for the rigging, the thicker for supporting

the masts and the thinner cord for the sails. 'Whether or not deadeyes are used
will depend on how much detail one wants to include, they can be made or
bought.

Using Fig. i as a guide, fit the main cords to support the masts. Lace the
sails to the spars using thin cord and lash them to the masts. If deadeyes are
not used, it is advisable to reinforce the bottom cord holes in the sails by gluing
a parchment paper washer each side of the holes. The sails are bellied by the
cords that pass over them being tightened and anchored to small nails driven into
the sides of the deck pieces. Glue the flags to short pieces of thin cord and tie
them to the masts.

Painting
The painting can be done in stages to the colours shown in Figs. i and 8.

For instance, the shields and crown should be cut out of cardboard and painted
before being glued into position. Bright showcard colours, followed by a
spraying of clear lacquer will give excellent results. Keeping in mind that this
is a toy, ageing effects should not be applied as these are for authentic models.
For the youngsters, the brighter the colours the better. Fig. 8 is a rear view
of the Privateer, giving details of the decorations and colour schemes.

Fig. 7.-Details of sails and flags.
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I Hover Scooter
THIS cross between a scooter and hovercraft has

been developed by an American engineer at Long
Ditton, Surrey. It rides at the height of 6 in. and is
powered by a 250 cc. twin -cylinder, two-stroke motor
cycle engine.

SCIENCENOTE
Conveyor Automation

EI, ECTRON I C control techniques developed by the
Elliott Automation group have now been success-

fully applied to a standard overhead conveyor system.
In a typical application, 3o machines must be fed with
any one of 7o different raw materials. Some machines
use one material for several weeks, others change
every few hours. A Webb overhead chain conveyor
carrying 5o too -lb. capacity bottom -emptying buckets
passes under 7o -ton bunkers and over all 30
machines. Each machine has it own hopper fitted
with a minimum level detector. When material is
required a signal is sent to the control console. The
first available empty bucket is filled at the appropriate

bunker and the
material dis-
charged into
the correct
machine hop-
per when it
reaches it.
Control of the
whole system
is entirely
automatic.

Walking
on

Water ?

No,
it is merely a member of the Royal Engineers

walking along a partially inflated giant dracone
during a recent military exercise. The nylon dracone
is capable of carrying over 30o tons of oil fuel.

The Bombardier Muskeg
PECIALLY designed for work in adverse condi-
tions, this tractor can take mountain climbing,

snow scraping and clearing, amphibious transporta-
tion and the carrying of industrial equipment in its
stride. Made by Bombardier Snowmobile Ltd.,
Canada, the tractor is powered by a Perkins 88 b.h.p.
industrial diesel engine. Two double rubber track
bands reinforced with steel cable run each on eight
wheels fitted with pneumatic nylon tyres. The all -
steel welded chassis is waterproof up to the body
platform and the ground pressure is as low as 'lb.
per sq, in.

Infra -red Telephone
FROM America comes news of

a new communicating system
which uses invisible infra -red
radiation as the voice carrier.

The hand-held, self -powered
Infraphone is "aimed" at another k

unit anywhere within its line -of -
sight. The invisible beam carries
the conversation between the two
units. Both phones are identical
transmitter -receiver units, and
talking and listening may be

simultaneous, as
with a telephone.
In the photo-
graph one "lens"
is the infra -red
source and the
other, the infra-
red receiver..



Well soaked
cork

Fig. 33. - Home-
made apparatus for
preparing hydrogen
from caustic soda.

Pneumatic trough
Sept. issue)

A

CHEMICAL
LABORATORY APPARATUS

Part 5 By K. Given

This instalment deals mainly with Tripods, Wire Gauzes and Sand Baths
AVERY strong solution of caustic soda when

heated with zinc will give off hydrogen. The
apparatus normally used is shown in Fig. 33,

and should be fitted up well away from the front of
the bench. All of it has been considered in past
issues with the exception of the wire gauze, or
sand bath, the tripod and the flask. Caustic soda
should never be handled with bare hands and should
always be kept tightly bottled.

The Tripod
Two tripods were made up by the author. Both

are strong and will last a lifetime; no welding is
required. They must be built of iron or steel. One
was built using old bed framing and another using
fin. mild steel angle. Any light engineering firm
should be able to supply this.

Bed Iron Version
An old bed frame is dismantled or one bed iron

bought at a secondhand shop for about is. With a
hacksaw cut off one piece 27fin. long and three
pieces exactly 8fin. long.

Taking the long piece and using a scriber or pencil
mark off lengths of 8fin. as in Fig. 34. Using these
marks as a guide draw lines at 3o deg. on one edge.
Six lines must be drawn. Cut out with a hacksaw
the portions marked A, B, C and D in Fig. 34. You
will then have one plain side and one with two 12o
deg. gaps and altered ends.

The holes shown are placed 'fin. approx. from
each 8f in. mark, and one extra one, fin. from the
right hand end. However, it is best to leave these
until later.

The iron is now heated until each part marked

Zinc,
Caustic-50de
end very
little water

1111Retort stand
(Nov. issue)

Lamp bulb
flask

Sand bath
or wire gauze

Bunsen burner, etc
(Oct. issue)

" Bend " in the diagram is a bright red heat. Using
a vice it is very easy to bend the strip gradually to the
shape shown in Fig. 34B. Do not attempt to do any
bending when the iron is not red and be careful to
keep the top on one plane. Test for this on a flat
piece of wood, concrete, etc. Any rectification of
small errors must be made by heating again first.
Very small errors may be put right with a file after
making up the stand.

The legs are prepared by cutting the angle to the
correct length, heating one end to a good bright red
heat and compressing the heated end in a vice, or
with the use of a largish hammer, until the angle is no
longer oci deg. but 6o deg. If there is any error make
the angle acute rather than 6o deg. plus (Fig. 35).

Fitting the Legs
Each leg should now be tried for a fit inside the

top already made. If necessary heat the legs again
and adjust slightly with a hammer. Do not adjust
the top once it has been made and tested on a plane
surface.

Drill the holes shown in the top piece of Fig. 34,
checking that, when drilled, the holes will be in such
a position that they will capture the legs and at the
same time not be too close to the acute angle or it
will not be possible to get the bolt in or the nut on.
With t fin. sq. angle the centre of each hole should be
I fin. from the outside tip of the acute angle. One
such hole is marked in Fig. 34.

To bolt or rivet the legs to the top, mark the holes
for drilling from the holes in the top. Use steel or
iron nuts and bolts or rivets. An additional nut and
bolt is put in the overlap on the top piece (Fig. 34).
Alloy nuts and bolts from ex -Govt. aircraft equip-
ment are not suitable. The finished tripod is shown
in Fig. 36.

Tripod of tin. Angle Iron
Exactly the same system is used as for the use of

bed iron. As there will be no odd holes in the iron

Gas jar
(Sept issue)

w

Beehive shelf
(Oct. issue)

0

0
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Fig. 34.-Bed iron
retort stand top.

Ark TOP AFTER
lig BENDING

Fig. 35. (Right).-Retort stand
legs.

tfrA"- Bend Bend

steer
bolts or

rivets

the finished job will be neater, more conventional,
but less strong and robust. It is however stronger
than the standard commercial cast iron tripods.

The measurements in Fig. 34 should read (when
used with fin. angle) 5f in., 5fin., sfin., ruin. The
angles are the same, the distance of the holes from
the acute angle should be about tin. The author
used icin. Whit. nuts and bolts with fin. angle and
kin. Whit. with the bed iron angle.

When finished the tripods should stand perfectly
firm. It is dangerous to use a faulty tripod. If they
are to be used on a polished surface the legs should
be filed up to a roundish surface at the bottom. The
joins in the top may be welded, preferably on the
inside, but this was not done on the prototypes.
The home-made tripods are somewhat heavier than
those normally supplied; this is an advantage.

Wire Gauzes and Sand Baths
Some gauze used on government equipment (i.e.

loudspeaker grills) is suitable. The gauze should be
iron (nickel is even better) with about 3o meshes to
the inch. Do not use a coarser mesh than this under
any conditions or there will be danger of cracking the
beakers etc.

Brass petrol filter gauze is suitable except for pro-
longed use at high temperature. Brass gauze is not
suitable for use with heavy apparatus on large tripods.

The best alternative for the home experimenter
4 is to make up a few sand baths. A large tin lid about

7in. dia. is filled with fine sand to a depth of about
fin. The flask is placed in it, making sure that at

0
BOILING A LIQUID

Anti -bumping
glass

A little more than space

Flask, etc.

Liquid

/41

AFTER BENDING
(SEE TEXT)

Angle still 90*
Fig. 36. - Com-
pleted retort stand.

least kin. sand lies beneath the flask (Fig. 37A). This
is as good as a wire gauze except that it takes 5 to 6
mins. for the sand to warm up initially.

If chemicals are spilt on the sand it is best to throw
it away or interaction may occur later with another
chemical Remember hot sand looks like cold sand
and burns from hot sand are very painful and difficult
to get clean.

Silver sand (not lawn sand) is suitable and obtain-
able from any firm dealing in gardening materials.
Fine building sand is also suitable as long as no
stones are present in it.

Alternatives
It is quite possible to boil safe liquids in glass flasks

with round bottoms without any gauze, etc. The
flask must be supported in a clamp and a bunsen
burner, adjusted to give a small blue flame, may be
waved about under the flask. The flame must be
kept moving and must not touch any part of the
flask which contains no water. The home-made
flasks to be described are not really strong enough
for this method of support, but if a large flange is
made on them they can be used.

Asbestos sheeting as used for ironing boards may
be used in lieu of wire gauze, but it is slow to allow
heat through and the thickness is not controllable.
A sand bath is considered better. Wet asbestos
sheeting can be explosive, so if you use some which
has been left in the open, dry it slowly first in a warm
place.

Asbestos cloth obtainable from some ironmongers
and motor dealers may also be laid on a mild steel
sheet or tin lid on a tripod.

Fig. 37.-Tin lid sand baths in use.

0 EVAPORATING (MAKING CRYSTALS, ETC.)

Fine send 2 approx.

Evaporating



Talking about
the WEATHER...

THE weather is always a good starting topic when
it comes to talking. In fact the weather goes

further than that-it more or less rules our lives.
Whatever line you are in, at work or at play, the
weather is bound to affect you, one way or another.

If you want to check on the weatherman, or if you
are a student of meteorology, or should you be just a
guy who wants to stare out of the window on a wet and
windy day, then this little gadget will be worth making.

Any sized gauge can be made. The dimensions
given will produce a handy sized model, but they can
be varied, provided the parts are kept in proportion
so that they will fit together.

Construction
Mark out and cut the vane from a piece of 16 gauge

tinned iron, using a saw, chisel and file. The palm
tree decoration can be changed to suit the individual
taste if necessary. Mark out the slots for the rain tube
and the thermometer, and drill lines of holes just
inside the slot marking out lines, to facilitate the

Fig. s. -A perspective view of
the completed weather gauge.

Your
Indicator for
RAINFALL

TEMPERATURE

WIND VELOCITY

AND DIRECTION

By J. W. Tomlinson

removal of the surplus metal. Finish the slots with
chisel and file.

Make the small clips for the rain tube and the
thermometer from ooioin. brass shim stock and
after procuring a suitable glass tube, solder the clips
in position on the vane, checking before the clips are
permanently fixed that the tube can be removed for
emptying. Fit the small clips to the thermometer and
solder them to the vane, ensuring that the thermo-
meter stem is central in the slot with the bulb resting
on the bottom.

Thermometer Scale
The scale for the thermometer can be etched or

stamped on to strips of brass shim and soldered in
position, or marked straight on to the vane. In
dealing with a thermometer of this nature, where
most likely it will be viewed from a distance, perhaps
through a window, it may be found that marking in
io deg. steps will be sufficient, with an extra large
mark for freezing. Before fixing the scale to the vane,
tape a calibrated thermometer alongside the one in the
vane and level up the scales. The calibration can be
checked at extreme temperatures by placing the
assembly first in the fridge and then in hot water.
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Rain Tube Scale
The calibration for the rain tube can be done

theoretically by working out the area of the tube and
marking the vane accordingly, or in a practical way,
by pouring water into the tube in stages from a vessel
of known quantity. Make sure that the tube is
resting on the bottom of the slot before calibrating
the vane.
Wind Gauge

Make this from two lengths of s6 s.w.g. wire,
preferably of brass or stainless steel, and solder them
to a piece of sheet brass as in Fig. z. Install the
assembly to the vane and drill the hole for the rivet,
making sure that the gauge can swing freely thfough
its whole range.
Calibrating the Wind Gauge

An easy way of doing this is to compare it with a
rotating scoop type of wind gauge. Readers who have
access to laboratory equipment where compressed air
can be released at known speeds should have little
difficulty. Failing this, the gauge can be marked
temporarily with sticky tape as winds of known
velocity are blowing, until over a period, a full range
is obtained. The speeds can be painted on to the
vane. If one is not so much interested in the exact
speed of the wind, the gauge can be marked LIGHT,
FRESH, STRONG, GALE, which will prove quite
satisfactory for general interest.
The Mounting

This comprises a shaft mounted in plain bearings
and rotating in a fixed tube. Ball -bearings can be
fitted if a super job is required. Make the rotating
shaft from a length of fin. steel rod. Saw down one
end and open out to form a fork. Drill the fork to
take two *in. rivets and at the other end of the rod

Fig. 2.-Constructional details
and dimensions for making the

weather gauge.
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drill a hole for a tin. split pin. Sweat a ti in. length
of tin. bore tube to the shaft to form a bearing collar
and rivet the shaft assembly to the vane.

The fixed tube assembly is made from a Sin. length
of steel tube to which are fitted two plain brass bushes.
Make the bushes from hard brass tubing and sweat
them in position. To ensure that the shaft rotates
freely, ream the bushes in line using a fin. reamer.

Make the clips for the fixed tube from din. thick
tinned iron. The clip which supports the direction
letters N.S.E.W., should be made from }in. stuff,
which is drilled and tapped 2BA to take the letter
rods. The rods are *in. diameter and screwed 2BA
both ends. The letters can be cut from sheet brass
or bought ready made. Drill and tap them 2BA and
assemble them to the rods and clip as shown in Fig. a
or solder them in place as in Fig. 1.

Install the letter clip assembly to the fixed tube
with the nut temporarily tightened. Fit the rubber
weather shield to the shaft. If the hole in the rubber
is cut undersize, the washer will take on a conical
shape when assembled and keep the rain out of the
tube. Apply grease to the two bushes and the shaft
collar. Assemble the shaft and vane assembly to the
tube and secure with the splitpin.

Finishing
Paint the assembly in colours to suit the surround-

ings and when dry, secure it in position with the two
tube clips. Using a compass rotate the letter clip to
.the correct position and tighten the securing nut.

If the unit is mounted within a few feet of the
living room window, and the readings can be seen
from within, it can be a new interest for every mem-
ber of the family on many a wet and windy day. Sc
now let's talk about the weather. . . .

THERMOMETER
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FUSES, CIRCUIT BREAKERS
By E. V. King

In Conduit or
grommet holes

No 1

No.2

Neon
lamps

Earth wire
(see text)

Rubber,or,:etal plug

Out

Red

holder holder

FuSe Fuse

®

Black

glass
Red

Lip cij Ivo 2

z
Green

-Red

Red
Black

Fig. 91.-Exterior and interior views of a
fuse box with neon warning system.

Fig. 92.-(A)

n

Bayonet
holder

Part II of our

HE automatic home is largely operated by electricity and
small circuits can be protected by the radio type fuses in
glass tubes. Larger circuits need more bulky protection

devices of which the overload cut out is the most convenient
and up to date. All circuits should be fused to minimise fire
risk and isolate a short to the apparatus actually involved. Fuse
warning indicators are most helpful to locating a blown fuse,
and may be used with all types of " cut out " as well as thermal
fuses.

Neon Lamps as Fuse Indicators
Fig. 91 shows a small household lighting circuit fuse box

fitted with tiny neon indicator lamps (Arcolectric S.L.I6o).
If either or both fuses blow, the open circuit is shown by the
neons glowing. In the ordinary way neither will be alight. When
using this system, the circuit giving trouble should be left
switched " on " while looking at the fuses.

In Fig. 91 the metal clad fuse holder has been drilled with
fin. clearance holes down one side and the two lamps screwed
in with fixing nuts. The leads are already insulated but care
must be taken in making the bends as a small resistor is incor-
porated in the leads and it must not be broken. Neon No. i is
wired to either end of one fuse holder, and Neon No. 2 to the
other in the same way.

Where there is not much room (as in Fig. 91) between the
fuses and the side of the box an extra nut should be ordered with
the lamps in lieu of the plastic domed nut, or for good appearance
fit two nuts and the domed nut. Beware of fitting one lamp in
such a place that it is broken by opening the door of the box.
In the figures for instance the neon No. 2 could not be fitted
on the left of the box due to the special way in which the lid
hinges.

Using Pigmy Neons
The method given above is considered the best and lamps with

internal resistances may not be allowed by supply authorities.
The pigmy type lamps of the kind shown in Fig. gza may be used,
but for safety very good insulation is required and readers must
devise their own arrangement according to the fuse boxes con-
cerned. The wiring is shown in Fig. 9za. The lamps must be
rated at the mains voltage or they will burn out unless a series
resistor is fitted.

Soldered
joint

Sleeving
Over

'resistor
and wire
1.4.1

In

Plastic or
I rubber tube
I over resistor

and wire

WARNING
90v. single contact
neons must not be used

Using pigmy neon lamp. (B) Using miniature 90 V. neons. (C) Using goV. pigmy lamp.
(D) Using Arcolectric (SL78) neon.

Do not bend
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thick portion

Miniature 90v Out
neon (T 49) tucked
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Red glass



AND FUSE WARNING SYSTEMS
Automatic House Series

BillitilMENESIMMEENSONZb
Using goV. Miniature Neons

The T.49 Arcolectric neon and many others
may be wired with a series /W. resistor of rooK.S2 or
r 8oK.12; the former will give a brighter light but the
life of the lamp is limited to 4,000 hours working
instead of 12,000 hours.

The leads would need a plastic sleeve and the neon
could be tucked down beside the fuse holder. To
find a blown fuse all that would be necessary would
be to open the boxes in turn until a glow was seen
(see Fig. 92b).

Using Surplus goV. Neons
These must be wired in the same way as the T.49

and similar resistor values will suit. df the glow does
not seem to be great enough to fill the inter -electrode
space, decrease the value of resistor, but keep to

W. types for safety (see Fig. 92b).
Single centre contact neons, freely available as

Govt. surplus, are not suitable unless special methods
of insulation are used. The arrangement for double
contact neons is shown in Fig. 92c.

-,21111111111SUMBEIRENIEMEEMEN
Marking Fuses

Whether warning indicators are fitted or not it
is a good and time saving idea to mark the circuits
controlled by all fuses in the automatic home.

An upstairs and downstairs plan of the house is
drawn and all lights and sockets numbered. The
lights are all put on and lamps plugged into the
sockets. Each fuse is withdrawn in turn and the
numbers controlled are noted down either on the fuse
box cover or a suitable place nearby. When a circuit
is faulty it is then only a moment's job to check the
fuse concerned.

Overload Cutouts
These may be fitted instead of fuses. Modern ones

of the miniature type are neat, take little space, and
are easily fitted in lieu of the thermal type ?uses.
Many new homes are being fitted with them as
standard equipment.

Fig 93 (r-4) shows various circuit breakers which
with advantage can be used instead of fuses. The :
table on the next page shows why circuit breakers are
now widely recommended for protecting the electrical
installation of homes.

Fig. 93.-Circuit breakers and thermal controlled units.
Key: (1-4) various circuit breakers. (5) Crabtree
control unit. (6) Crabtree unit mounted with timeclock.

(7) Earth leakage circuit breaker.

a
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Miniature Circuit Breakers Conventional Fuses

No electrical fire risk and complete
protection against overloading.

Some risk of fire, especially if
" over -fused."

Will give a lifetime's services at
rated capacity.

The wire deteriorates with age
and will eventually blow at
maximum rating.

Will tolerate temporary surges but
blow at once on short circuits.

Insufficient time lag and may
blow on temporary surge.

Visual and Digital indication of
the circuit which has " tripped."
Easily located in the dark by
" touch."

No visual indication unless neon
lamps have been fitted (Figs. 95
and 92). Cannot be located
normally in the dark.

After tripping due to a minor fault
such as a current surge or tern-
porary overload supply can be
restored simply by switching
" on " again.

Fuses have to be withdrawn and
re -wired.

Circuit breakers cut out on approx.
3o per cent. overload.

Most fuses rupture at about 65
per cent. overload.

Purchasing and Fitting Circuit Breakers
Miniature circuit breakers should be purchased from your local electrical

contractor and may be installed in place of the existing switch and fusegear,
which is usually mounted alongside the electricity meter. Care should be taken
to see that the fuses are replaced by breakers of the same capacity.
ON NO ACCOUNT should breakers of greater capacity be used as this would
greatly increase the fire risk.

Main Fuses and Circuit Breakers
The supply authority's fuse and meter must not be touched and if it is

desired to fit a circuit breaker in place of the main fuse box a phone call will
usually ensure that the authority will arrange to withdraw their fuses while
the job is being done. After inspection, the supply authority's officer will
replace the main fuses and seal the unit.

Adjustments to circuit breakers are neither necessary nor possible since
each unit is set accurately, tested and sealed by the makers.

Time or Thermal Controlled Units
The supply authority will sell electricity for certain purposes such as under-

floor heating at cut rates during off-peak periods. (Electric vehicles may be
cheaply recharged during these periods). The automatic home fitted with
automatic underfloor heating may be fitted with a control unit similar to that
in Fig. 93 (No. 5). It is made by Crabtree and can be provided with circuit
breaker back-up protection. Control is by means of a time switch, thermostat
or other device mounted in a convenient position (Fig. 93, No. 6).

Earth Leakage Circuit Breakers
The automatic home should be a safe home. Especially where washing

machines and appliances are used in damp locations on conducting floors (such
as concrete), an earth fault and an electrical leakage occurring at the same time
could give a fatal shock. An automatic protective device, unfortunately not
largely used in the home, is known as the " earth leakage circuit breaker."

The device gives complete protection against shock should the voltage at the
" earth pin " become large. Fig. 93 (7) shows an earth leakage circuit breaker.

Where electricity is " leaking " to earth voltages are produced at various
points in the earth return system, the largest usually being at the consumer's
earth " electrode." This is often the cold water pipe. The electrode earth
resistance varies, but is usually between io and ioo52. Thus a leakage of rA.
can generate a potential of up to rooV., and this, to an individual whose person
or clothes are damp, can be very dangerous. See Figs. 98 and 99.
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Home-made Earth -leakage Indicators
No amateur should attempt to make one of the

" relay tripping " types as shown in Fig. 94. How-
ever, a small neon lamp of the waterproof type such
as the " Arcolectric SL163 " can be connected
between the earth wiring at any outlet socket of the
house and true earth (see Fig. 96).

Making a True Earth
This can be provided by driving in a 4ft. metal rod

into the ground at least loft. away from the house and
all metal gas or water service pipes underground. A
good continuous waterproof cable should be con-
nected by clip or solder to the rod at one end and
to the neon indicator at the other end (see Fig. 96).

If the voltage of the earthing system of the house
reaches a value of 9oV. or more above true earth the
neon will glow, thus giving warning at this voltage
but no protection.

Installing Miniature and Earth -leakage Circuit
Breakers

Circuit breakers of either type, whether individu-
ally mounted, in consumer's units, or in distribution
board cases can be easily and quickly installed. It is
merely necessary for the company's main fuses to be
withdrawn, the supply and neutral leads connected
to the appropriate terminals on the breaker, and the
earthing terminal to be connected to an isolated true
earth (see Fig. too).

Failure to use a true earth will negate the effective-
ness of the device as a protection against shock and
fire. A mains water pipe is not suitable. The true
earth must not be used for the earthing of a radio set.

For those with some theoretical knowledge,
theoretical details of a typical breaker are shown in
Fig. 97. Wiring details for a typical Crabtree unit
are given in Fig. too.

The Test Switch
The test switch, usually a small red button, is a

device which should be understood. When it is
depressed, a voltage is applied through a resistance
(Fig. 97) to the trip coil circuit. This should pull
in the trip and operate the breaker. Thus the use
of the test switch informs the user that the protective
system (and true earth) is in order.

Earthing of Electrical Installations
The automatic home will necessarily be largely

operated by electricity. All metal cased devices must
have the OUTSIDE casing earthed to the bonded earth
system of the house. The green wire on all appliances
must be connected to the large pin of a 3 -pin socket
and to the casing of the appliance at the other end.
Some Continental made appliances may have other
codings (i.e. earth may not be green) and very great
care is needed to avoid serious accidents in such cases.

The actual chassis of some radio and most tele-
vision sets must not be earthed and must not be
touched (especially on solid or concrete floors) by a
person when plugged in. Such chassis should, how-
ever, be tested with a " neon screwdriver " when
switched on, and if live the leads to the mains plug
" live " and " Neutral " should be changed over.

The correct way of wiring 3 -pin plugs to an appli-
ance is shown in Fig. 95.
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Fig. 99.-Earth leakage can produce dange,-0.4s etc
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digital
computers
simply
explained

By R. N. Hadden
WHAT. do high speed electronic computers

mean to You? Probably very little except a
vague idea that they are the expensive play-

things of scientists and business men, and far too
complicated for ordinary people to understand. This
is quite wrong, as anybody with an interest in
mechanical and electrical gadgets can understand how
they work. =The type of computer which is most used for
general purposes is the digital type. This means that --_----=-'
it counts numbers, as opposed to the analogue corn- ----
puter which measures quantities. The simplest -------- ---o/..1---
example of both these types of computers is to be
found withwith a car's speedometer. The part which
counts thethe miles is a digital computer, while the --.._----==
needle which measures the speed is an analogue ,
computer: digital computers give the answer in E----...- te)
figures, while analogue computers give the answer
with a pointer. It is the digital type with which we ----7=--=:
are concerned. .7._.=.._

Basic Components ..-,.._-___

Digital computers are built of very simple parts, in ..--
much the same way that even the most elaborate
houses areare built of simple bricks. In the case of corn- =....--
puters the " brick " is a switch, which is either " on "
or " off." In the early computers the switch was an
electromagnetic one, though now electronic valves
are almostalmost always used. Generally it is easier to
understand thethe operation of the electromagnetic
switch, andand so this idea is used throughout the article.

Fig. i shows the basic component of a digital corn-

counting in this way before. Let us, for example, take
the two possible positions of our basic switch and
name them as follows: switch open (o), and switch
closed (x). We can now write the equivalent of any
number using the binary system, as shown below:

Decimal

2
3
4
5
6
7
8
9

I 0

Binary
x
XO
xx

xoo
XOX
XICO

XXX
X000
X0OX
X0X0

Decimal Binary
II XOXX

12 XXOO
13 XXOX

14 XXXO
15 xxxx
16 x0000
17 x000x
IS x0000
19 XOOXX

20 XOXOO

This system can be carried on indefinitely to give
any number required. To see how this system can

puter, the " switch," which in this case is operated
electromagnetically. When no current flows in the
coil the switch is open, as at (a). When current flows
in the coil the switch is closed as at (b). For those
readers who understand the use of valves the corres-
ponding electronic device is shown. In (c) the grid
is negative, and no current flows through the valve.
In (d) the grid is positive and current flows from the
cathode to the anode as shown, thus closing the
" switch."

Using thethe Binary System
We have seen what the basic " brick " of the

computer is; we must now see how it is used. When Setb IUnset
we were children we learned to count on our fingers Fig. 3.-Trigger circuit.
up to to. If we had 12 fingers we would probably
have learned to count in "12s." There is really no good
reason for using to in our arithmetic except that we C

have always used it, but if we wanted to we could use
any other system we liked to think of. In computer input
arithmetic it has been found convenient to count in
" 2S," which can be made to correspond to " switch
open " and " switch closed." This system of counting
in 2S is known as the " Binary " system.

At first the binary system may seem hard to grasp, -=
but this is just because we have never thought of = Input

0

Fig. I.-Basic switch operation.

No current in coil
switch open

(0) current in coil
switch closed

(c) Grid negative f (d) Grid positive
(switch open) (switch dosed)

0

7

==. OutputOutput

Output

-===

Fig. 2.-Binary number 18 represented by switches.

Carry

Sum

Carry

(Se)

b)

YSum

Fig. 5.-Half adder.Fig. 4 --AND circuit.
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be used in a computer to represent a number, look
at Fig. 2, which shows a bank of switches (actuating
coils not shown) operating lights. When a switch is
closed this represents an x and the corresponding
light glows. When a switch is open the light does not
glow, thus indicating o. With five switches shown it
is possible to set them to indicate any number up to
31. In the case drawn the switches indicate the
number 18.

The Trigger Circuit
We must now go on to see how some of the simple

circuits are built up from the basic " bricks." The
first circuit which we will want is the " trigger
circuit." This circuit is shown in Fig. 3. The switch
in this case is a double pole type, which can make
current flow through either (A) or (B) depending on
whether the " set ' or " unset ' coil is energised. In
the case illustrated the " set " coil is energised, and
so current flows through (A). A simplified box
diagram is shown for simplicity and this is used in
future to represent a trigger circuit.

The AND Circuit
The next basic circuit which we will want in our

computer is the " AND " circuit. This circuit is
shown in Fig. 4. In the AND circuit current must be
applied to both the inputs (C) AND (D) to produce a
current in the output.

It may be surprising to know that with these simple
circuits or with slight modifications of them, we have
sufficient to build a computer.

Let us now look at the heart of a computer the
" Adder." Before we can see how the adder works
we must brush up our binary addition. When we add
in the decimal system we say, for example, 6 plus 7 is
13, put down 3 and carry r to the next column. That
is whenever we add two numbers together,, and the
sum comes to more than 9 we must carry r to the
next column. Exactly the same thing happens in the
binary system. If two binary numbers are added
together and the sum comes to more than x we have
to carry x forward to the next column. Thus we see
that our rules of binary addition are:

o o = o
x o=x
o x = x
x x = o and carry x to the next column.

Let us, for example, add together 6 plus 7 in the
binary system. To do this we write:

xxo
XXX

Applying our rules and starting from the right hand

4 side of the sum, we say, x plus o equals x put down x.
Then taking the middle column we say x plus x equals
o and carry x. Taking the left hand column we say x
plus x plus x carried from the previous column equals
x and carry x. So the answer to our sum is:

xxo
XXX

xxox or [3.
The Half Adder

Having seen how binary addition works we are
now in a position to construct our adder. Look at
Fig. 5 this is what is known as a " half adder." This
half adder will follow all the rules of binary addition.
(P) and (Q) are the two input terminals where we
feed in the two binary numbers which are to be added
together. As we have said in the binary system x will

Carry

Fig. 6.-Thu half
adders in series.

Delay
Device

(a) Sum

Intermediate
Sum

Sum

intermediate
Sum

Fig. 7.-Complete
adder (a) circuit.
(b) block diagram. (b)

P

be represented by a voltage at an input terminal, and
o by no voltage.

Let us check to see if our half adder will follow the
rules of addition which we have just learned. If we
want to add o o we apply no voltage to (P) and
no voltage to (Q), and we find that we get no voltage
at either the " sum " or " carry " outputs, which
represents o which is correct. If now we want to add
x o we apply a voltage x to (P) and no voltage o to
(Q). This causes coil (r) to be energised and a voltage
to appear in the sum output which represents x, which
is correct. The same thing happens when we add
o x, we get a voltage in the sum output and no
voltage in the carry output. If now we add x x we
apply a voltage to both (P) and (Q) which energises
coils (r), (2), (3) and (4). This causes no voltage in
the sum output and a voltage in the carry output,
which again is correct. We have now shown that the
half adder does follow the rules of binary addition.

It is obviously very tedious to show a half adder in
detail every time we want to represent it. For this
reason it is much easier to show it as a box with the
(P) and (Q) terminals together with a sum and carry
output. This is shown in Fig. 5b.

When we want to add two binary numbers
together, it is easy enough to feed the pulses which
represent the numbers into the (P) and (Q) terminals
of the half adder. This can be done by timing the
pulses to, say, one every second. If there is a pulse,
an x is represented and if there is no pulse, a o is
represented. It is important to feed the pulses in at a
constant rate so that the half adder can distinguish
between a delay and a o. This involves the use of a
time base which will be described later.

Although we can now add numbers together, our
adder is not quite complete because the answer may
come out of the sum or carry output, whereas we
want it all out of one output. For this reason we put
two half adders in series as shown in Fig. 6. It will
be clear from this that we can now add the inputs at
the (P) and (Q) terminals together with the input at
the other terminal (R) in the second half adder.

The Delay Device
Now we have the basis of our complete adder.

The two numbers to be added are fed into the (P) and
(Q) terminals. If the answer is complete without any
carry, it is transmitted straight out of the final sum
terminal. If, however, there is a pulse in the carry
output it goes to a delay device where it is stored for
one pulse period, until the next numbers are fed into.
the adder. Fig. 7 shows the adder with the delay
device. When the next pulse period comes the x
stored in the delay is fed into the (R) terminal where
it is added to the numbers from (P) and (Q), and so
appears in the final sum terminal.
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For example, suppose we take the problem we had
before and add 6 plus 7, or xxo plus xxx. First of all
an x pulse will be applied to the (P) terminal and a o
to the (Q) terminal, and we find an x in the final
output. Then we add x plus x and we find that o
comes out of the final sum, while x comes out of the
carry terminal and into the delay. Then we add the
last figures x plus x and we find that o comes out of
the intermediate sum while x comes out of the carry
and into the delay. At the same time the x which was
stored in the delay comes out of the final sum through
the (R) terminal. During the next pulse period the
last x which was stored in the delay is transmitted
to the final sum. The answer therefore is xxox, which
we have seen to be correct.

We can now see the need for the time base, and
that is to tell the delay device when to transmit the
stored number during the next pulse period. Fig. 8
shows the circuit for the delay which is a modified
trigger circuit together with an AND circuit. When
the adder sends out an x pulse, the trigger (T) is set.
At the next time base pulse the trigger is unset, and a
pulse goes out to the (R) terminal. If, however, there
is another x pulse immediately following the above
sequence which is to be stored in the delay, then the
trigger is not unset by the time base as the AND
circuit short circuits the unset coil. This leaves the
delay storing another x until the next pulse period.

Feeding the Information
So far we have only talked about how pulses are

summed in the adder, but we have not said how we
feed the pulses in. Fig. 9 shows one possible way of
feeding in the information to the (P) and (Q) ter-
minals by means of a punched tape. Electrical con-
tacts are made every time one of the holes is
uncovered. We can therefore feed the pulses to the
(P) and (Q) terminals respectively. The centre line
of holes forms the time base which is essential for the
delay device to work correctly. Similarly the output
from the adder can be punched on tape, but in this
case there would only be one line of holes.

We now know how to feed the sum into the adder,
and how to get the answer out, and how the adder
itself works. So far so good, but how do we multiply
for example? Well this really is quite simple, we just
add the figure to itself the required number of times.
For example: 3 X 4 = 3 + 3 + 3 + 3 .

It would obviously be very tedious to do this all on
punched tape, and so it is much easier to set the
machine adding, and arrange for it to switch itself
off after the required number of additions have been
performed. To do this we use what is known as a
shifting register.

A Shifting Register
Fig. so shows how a shifting register is made up,

and we can see that it is composed of well-known
parts, the trigger circuit together with the AND
circuit. In a shifting register each trigger represents
one figure, either an x or o, depending on whether it
is set or tmset. We can see, therefore, that we can
represent any number provided we make the register
long enough. Suppose we have a register composed
of five triggers set to represent xoxoo. Take, for
example, the third trigger which is in the set position
representing x. When the next pulse from the time
base comes the output from this trigger will be
combined with the pulse in the AND circuit As and
will then put the trigger T4 into the set position. In

==.
Pulses from Time Base
lf1.1111_

Time
Base

''Ancl"circuit

Output =---
to "i3"

=_-_-

Input from "Carry
Fig. 8.-Delay circuit.

o 0

o o
0

0

0 0 0

0 0

Fig. 9 . -Punched tape input.

_ANL Time Base pulses

At A3 l As A7

TI T2 T3 T4 Ts

X 0 X 0
Fig. Io.-Shifting register made
from trigger and AND circuits.
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Fig. Ia.-Pulse counting circuit.
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other words the x which was in Ts has now moved up
to Ts, and the o which was in T4 has now moved up to
T,, and so on.

It is obvious that in the shifting register shown in
Fig. io the number which was stored will get shifted
right off the end after five pulses. However, we may
not want to lose the number and we can avoid this
by connecting the end of the register back to the
beginning. In this way the number will continue to
circulate indefinitely. This property is very useful in
many parts of a computer.

Multiplying
Look at Fig. t t ; this shows how we can use shifting

registers to multiply. In this set up we use two
registers A and B. In A we set up one of the numbers
which we want to multiply, while B contains all o's.
We then start the time base pulses and feed the
outputs of the registers into the (P) and (Q) terminals
of our adder. After five pulses the number in A will
have been added into B, while the feedback will have
brought the original number back to its starting place
in A. During the next five pulses the contents of A
will be added to the contents of B, thus giving twice
the original number in B. During the next five pulses
the same will happen again when three times the
original number will appear in B, and so on. When
the original number has been added to itself the
required amount of times, the pulses are switched off
and the answer is found in register B.

It is interesting to see how the pulses are cut off
when a sufficient number have been transmitted.
The circuit is shown in Fig. t2. Two shifting
registers are used, C and D. The register C contains
the same number of triggers as the main storage
register A and B. Register C contains as many
triggers as may be required. To start with, register
C is empty except for the first trigger which contains
x. As each pulse from the time base comes along,
the x moves along the register until it reaches the
end after five pulses. At this point the first trigger in
register D is set while the x returns to its starting
place. This cycle is continued time after time until
the set trigger in D reaches the end of the register,
when it trips the relay F and cuts off the pulses to the
multiplication registers.

Programming
We have now seen how to add and multiply. The

act of setting the multiplication registers is known as
programming. Programming a computer is always a
long job, but once it has been done for a particular
type of problem the actual calculations can be done
very quickly. Subtraction and division are really the
opposite of adding and multiplication, and so will
not be described in detail.

So far we have made what is called the arithmetical
unit of our computer, and we should feel rather
proud to have got so far. However, we still have only
the equivalent of a desk calculator, and after each
step we would have to write the sub answer down on
a piece of paper before feeding in the next step. In a
complete computer all the intermediate steps are
done automatically, and only the final answer comes
out of the machine. Each make and type of com-
puter has a different way of achieving this automatic
operation, so we will content ourselves with des-
cribing a simple one only. However, the principles
described would apply to a big computer as well.

Fig. 13. -
Arithmetic
unit and store.

Add
Subtract
Multiply
Divide

Signal,

,.---"Store

11111111111111111111111111111111111111111111111111111(111111111111111111111111111111111111111111111111111111111

Complete Computer Action
Fig. 13 shows part of the completed computer.

The arithmetic unit which we have already described,
is simply shown as a box for the sake of simplicity.
The part contained in the dotted box is known as the
store, and is composed of shifting registers, where
numbers are kept till required. The numbers are
simply circulated round and round the registers until
one of the AND circuits is closed letting the number
out into the feeder to the arithmetic unit. To see
how this store works let us take another very simple
example.

Suppose a man wants to drive 30o miles and stay
the night at a hotel. His car costs as. per mile to run,
and his hotel costs soos. How much does it all cost?
To solve this problem we put the binary equivalent
of 30o into the shifting register (a), as. into the
shifting register (b), and 5oos. into the shifting
register (c). Then from another part of the computer,
which will be referred to later, a signal comes to the
AND circuit As, closing it and allowing the stored
number to feed into the arithmetic unit. Then
another signal comes to A, and the stored number in
register (b) is also fed into the arithmetic unit. Then
a signal comes to the arithmetic unit which sets it
multiplying, and the two numbers are multiplied
together. The answer is fed out of the arithmetic
unit and into register (d) whose AND circuit A4 has
been closed to let it pass. Then in much the same
way the contents of register (c) is added to the
contents of (d), thus giving the final answer. This
final answer is then fed to the output via the AND
circuit A,, and the computer switches itself off.

The instructions to the shifting register store, and
to the arithmetic unit are usually programmed into
another shifting register, and are issued as each step
is completed. However, in our simple computer
where very high speed operation is not required we
could simply punch the instructions on to a tape.
Both the programme section and the store are com-
plete subjects in themselves, but the brief description
given should be enough to enable the broad outline
to be seen. In very large computers it would not be
possible to store all the numbers in shifting registers,
as the space taken and the cost would be too great.
To get over this difficulty numbers can be stored as
magnetic impulses on a rotating drum or on tape.

We now know all the basic functions of a digital
computer, and how they work. The size and cost
of a computer is only a measure of how quickly it
can perform each step, and how much storage space
it has. Sometimes other sections are added which
tell the arithmetic unit to do one thing or the other,
depending on the answer of the previous step.
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A Useful Water -Suction Device
You will find 100 jobs for it says Jameson Erroll

THIS simply made piece of apparatus will prove
extremely useful for emptying a fishpond, a
tank, or a cellar or like excavation which

becomes flooded. Level is almost immaterial since
it will empty from a comparatively low level
(well below the ground) into a drain or on to the
garden.

Construction
The sketch furnishes all necessary detail both as to

material and construction. Sizes are very elastic
depending mainly upon the main water supply avail-
able from the factory or household taps.

The length of wrought iron pipe is threaded at
one end for about fin.; the nozzle union is similarly
threaded. The round elbow can be obtained from any
builders' supply merchant, and through it is drilled
a small hole to accommodate the tapered nozzle. This
latter can be made up from a piece of tinned sheet
iron, soldered, or, much easier, a suitably sized
nozzle from an old oilcan may be used. The hole in
the elbow must be positioned so that the
narrow end of the nozzle lies dead central in the 6in.
length of piping; when in the correct position it is
firmly soldered to the elbow and also to a fin. hose
union as shown. If the maximum water supply is
through a fin. tap, the pipe and fittings should
be reduced accordingly. The nozzle union, with

Hose.

Hose Union.

Tapered tube 2J
long.(Nozzle from
an oil can will do
admirably)

Wrought
tubing 6b Ion

Nozzle Union with
nipple

nipple, is screwed into the bottom of the union.

How to Use
In action, a length of ordinary hose -pipe is con-

nected between the hose union and the water supply,
and another piece of hose-pipe-long enough to reach
the vessel to be emptied-is fixed to the nozzle union.
When the water supply is turned on, a strong
jet will issue from the end of the oilcan and out of
the pipe. Now hold a block of wood, a cork, or
even the thumb over the end of the pipe thus prevent.
ing the water from coming out and thereby forcing it
to go down the hose -pipe attached to the nozzle union
and into the flooded compartment. When this is seen
to happen, remove the cork, and it will be found that
a syphonic action will now draw the water from the
flooded vessel and out through the pipe. The
amount of water thus drawn away is very many times
greater than that being used via the tap, and the
flood -water will quickly diminish.

Experiment will indicate whether the oilcan nozzle
is of suitable diameter and, according to the pressure
of the main's supply, it may be found advantageous
slightly to increase that diameter by cutting off a
portion of the nozzle to enlarge the hole. When the
tank, etc., is nearly empty, keep the end of the hose -
pipe under water by holding it down; once air is
permitted to enter it the syphoning action will cease.
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TRADE NOTES
A REVIEW OF NEW TOOLS, EQUIPMENT, ETC.

New " Felt " Helmets
S. HUBBARD LIMITED, of Luton, one of
Britain's largest manufacturers of felt hoods

for women's hats, is producing safety helmets made
from specially processed felt. The felt has been
hardened and chemically treated to produce a strong,
light and flexible 'helmet, far stronger than the
standard required by the B.S.I. The felt finish gives
it extra appeal for women and it is available in four
bright colours. The two men's versions are finished
in glossy plastic and all models are provided with a
cork lining. Known as the " Flexihelm " they are
being distributed by Waddingtons of Hull. The
men's helmets retail at 75s. and 7os., and the women's
at 65s.

New Nylon Screw
ANEW nylon screw has been introduced by the

sole distributors and concessionnaires, Flora
Plastics Ltd., of Duke Street House, 415 Oxford
Street, London, W.I. The slot in the head requires a
special screwdriver. A self -threading action is obtained
so that a firm engagement is ensured and the screw
will not vibrate loose. Other advantages are that nylon
is completely free from the risk of corrosion and the
screw is also a complete non-conductor of electricity.

Portable Planing Attachment
ANEW attachment recently introduced by Selecta

Power Tools Limited, of Hampton Road West,
Hanworth, Feltham, Middx., can be operated by any
popular electric drill. Apart from its conventional
use as a portable power plane, a bench stand is also
supplied, which, when fitted turns the machine into
a bench planer. In addition, a depth stop and side
fence enables rabbeting to be performed. This
machine complete with the items listed above retails
at £7 19s. 6d.

New Surform Junior and Power Tool Kits
TWO ENTIRELY new Surform tool kits have

been introduced recently by the Surform Division
of Firth Cleveland Tools Limited.

The Surform Power Tool Kit, which retails at
£3 5s. 3d., contains the ain. Surform drum, the
Surcut 5in. cutter, the Surform planing and rebating

., attachment, complete with the Surform universal
111 adaptor, spanner and tommy bar.

The new Surform Junior Kit contains two new
Surform blades. These are a 5iin. standard cut
blade and a 5iin. half -round blade. They are

* packed in the Junior Kit with a Surform block plane,
fitted with a fine cut blade. The Junior Kit
retails at i6s. 3d. Replacement blades are avail-
able at as. 9d. (fine cut), as. 9d. (standard cut) and
3s. 6d. (half -round).

Paximat Portable Projector
AGOOD example of a portable slide projector is

the Paximat Portable model, which is made of
light, though tough, shatter -proof plastic and styled
so that it needs no extra case. The handle of the
Paximat portable is fitted to a hinged " door " pro-

Flexihelm Safety Helmets.

New Flora
plastic nylon

screws.

Selecta portable
planing attach-

ment.

(Left) Surform
Junior Kit.

The Paximat port-
able projector.

tecting lens and front of the projector, and becoming a
handy stand when the projector is in use. The pro-
jector also has a 2ooW. turbo -cooled lamp, heat filter
and f/2.8 85mm. lens. Another feature is the use of
magazines containing 36 slides. The magazine is
just placed in the projector and shown slide by slide.
A simple push-pull action changes slides, replaces
each slide and moves the magazine forward at each
change. The Paximat Portable costs 19 gns.
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FACE THE FACTS

January, 1961

Ask yourself these quest-
ions: Could I be making fuller use of my abilities? Holding down

a better job? Earning better money? If the answers are " yes " then face the position squarely. And
do something about it-before it's too late!

I MAKE YOUR DECISION Once you are determined to succeed-and have
decided to take action-nothing can stop you. But you need guidance. With the help of I.C.S. training
you can reach the top faster and stay there longer.

TRAIN WITH I.C.S. I.C.S. tuition is expert yet simple to follow, covers hun-
dreds of Courses yet is completely individual. You work at home, as a " class of one," in your own spare
time. And you set your own pace. This is the way I.C.S. have coached many hundreds of thousands
to success. They can do the same for YOU!
ADVERTISING
General Advertising
Copywriting
Retail & Dept. Store
Market Research
Layout & Typography
ART
Oil & Water Colour
Commercial Illustrating
Figure Drawing
Lettering
BUILDING
Architecture
Clerk of Works
Building Construction
Bricklaying
Quantity Surveying
Heating & Ventilation
Specifications, Woodworking
CIVIL ENGINEERING
Highway Engineering
Structural Engineering Good EnglishConcrete Engineering Foreign Languages
ELECTRONICS PHOTOGRAPHY
Industrial Electronics Practical Photography
Computers & Maintenance P.D.A Examinations
Examination Students are coached until successful.

COMMERCE
Bookkeeping, Accountancy
Office Training
Computer Programming
Costing, Secretaryship
Shorthand & Typewriting
Storekeeping
DRAUGHTSMANSHIP
Architectural, Mechanical
Maths. & Machine Drawing
Drawing Office Practice
Structural Drawing
FARMING
Arable & Livestock
Farm Machinery Maintenance
Pig & Poultry Keeping
Market Gardening
FIRE ENGINEERING
I.F.E. Examinations
Fire Service Promotion
GENERAL EDUCATION
G.C.E. Subjects at Ordinary

or Advanced Level

HORTICULTURE
Complete Gardening
Flower & Veg. Growing
Fruit Growing
MANAGEMENT
Business Management
Hotel Management
Office Management
Personnel Management
Work Study, Foremanship
MECHANICAL & MOTOR

ENGINEERING
Engineering Mathematics
Diesel Engines & Locos.
Workshop Practice
Welding, Inspection
Refrigeration
Production Engineering
Maintenance Engineering
Motor Mechanics
Running & Maintenance

POLICE
Entrance Examination
RADIO, T.V. &ELECTRICAL
Radio Servicing & Engrg.
T.V. Servicing & Engrg.
Radio Const'n (with kits)
Electricians
Basic Electrical Work
Illumination Engineering
SELLING
Commercial Travellers'
Sales Management
Retail Selling
WRITING FOR PROFIT
Short Story Writing
Free -Lance Journalism
MANY OTHER SUBJECTS
INCLUDING
Industrial Instrumentation
Petroleum Production
Textiles. Dressmaking, etc.

INTENSIVE COACHING for all principal ex-
aminations including C.I.S., A.C.C.A., I.C.W.A.,
8.1.M., A.M.I Mech.E., Grit.I.R.E., I.Q.S., City &
Guilds of London Institute, R.H.S. etc.

INTERNATIONAL CORRESPONDENCE SCHOOLS
(Dept. 169), In tertext House, Parkgate Road, London, S.W.I I
Please send FREE book on
Name
(Block Letters Please)
Address

Age

Occupation 1.61

INTERNATIONAL CORRESPONDENCE SCHOOLS
WPS-I69
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The Editor does not necessarily agree with the
opinions expressed by correspondents

Drill for glass, etc.
SIR,-Your readers might be interested in the
method I use for drilling glass, tiles, mirrors and

bottles, etc. I make use of old saw files, though
nearly all files could be used except flat files. All
sizes of holes can be drilled, even counter-
sunk. Grind the file to a point on each
face (making a diamond point as per
sketch). Crush some chalk, make it
slightly moist and put
some on the article to be
drilled. Let it dry and
mark with a pencil the
exact spot you wish to
drill. Place the item to be
drilled on an old mat or
sack (soft bed) and put the
drill in a brace or breast
drill. Dip the point of the
drill in turpentine or paraf-
fin and do not exert too
much pressure when drill-
ing. A white powder will
appear around the hole,

Three square
file

A Live Steamer in Gauge 0
(Concluded from page 575)
Screwing and Tapping Copper

Other methods to note concern the screwing and
tapping of holes in soft copper. Model boilermakers
usually anneal their boilers before flanging, etc., and
this can be overdone. In, say, a boiler shell, it is
often found that the metal bellies out (or in), at the
point where it should remain straight (Fig. 4). This
can be overcome by selective annealing; i.e. by
standing the shell in wet sand up to a point below
where it should be soft (Fig. 5). The retained hard-
ness prevents distortion.

To tap holes in soft copper, without making a
mess, drill the holes undersize, open them out to
tapping size with the tang of a file; i.e. spin them out.
This hardens the surrounding metal and it taps as
easily and cleanly as brass.

To screw soft copper tube, bend it gently back and
forth in the fingers, only a few degrees. You will
feel the hardening. It too can then be screwed easily,
after cutting off at the requisite spot. For short
pieces or where waste cannot be tolerated, squeeze
the tube slightly out of round in the vice, then back
again. Do this at about six positions finally squeez-
ing it straight. This is then hard enough to screw.

Another useful hint to know is that a 6 B.A. tapped
hole can be directly tapped out to 4 B.A., without
first drilling it out to tapping size. This method can
also be used on other sizes. Buffers have not been
fitted yet but will be made from old lampholder
plungers with brass heads soldered on.

Four square fife.
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but keep dipping the
point in turpentine.
Make sure that the
powder is kept out of
reach of children as
it is poisonous.-W.
Pickard (Sunderland).

On the left are some
samples of files adapted
for drilling glass by Mr.

W. Pickard's method.

Harmless Smoke
SIR,-Regarding the formula for harmless smoke
given in your October, 1960 issue on " Your

Queries Answered " page. From personal experience
I should like to say that this mixture is very unstable
and could cause bodily harm. To avoid this danger
I had some made up by a chemist, but this I found
merely burned with a quick " sizzle," without pro-
ducing much smoke. Could I please have your com-
ments on this?-J. Martin (Liverpool).

Potassium chlorate in itself is very unstable and
should never be ground in a pestle and mortar. However,
we cannot understand, why when made up, the solution
only " sizzled." Perhaps the mixture was too dry, in
which case it would be similar to a gunpowder train.
Damping the mixture would probably help to slow down
the rate of combustion.

An alternative method of obtaining harmless smoke is
to soak an oily rag in diesel oil and set it alight, making
sure to take adequate fire precautions. A further method
often used is dry ice (i.e. solid CO 2) and boiling water.
The dry ice is obtainable at 5s. a 51b. block, from
Distillers Co. Ltd., of Fulham, London. Hot steam at
light pressure could also be used.-Ed.

Bedside Teamaker
Modification

(The following is an extract from a letter by the
author of the article " A Bedside Teamaker," which
appeared in our November, I960 issue.-Ed.)
IHAVE made further experiments with my design for
the teamaker and I find that longer element life is

given if Fig. x x is modified slightly so that the bottom
plate is fixed immediately under the element. The
two asbestos layers shown between the element and
the bottom plate are then put immediately under the
bottom plate. If this modification is considered readers
must use steel and not brass bolts and they'must be
full length, or conducted heat may cause charring of
the wood in the first model.
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A Reader's Telescope
SIR,-The following is a description of a telescope I

have constructed from ex -Government lenses. I
first got the idea from a letter appearing in PRACTICAL
36" Telephoto lens MM. to rnax.112"

Liner mad

CAL MECHANICS January, 1961

1'9' 3' - e from
mangle roller

Clamps

711
Adjustable iris

adjustments are made by mounting the eyepiece and
erecting lens in 3 tubes. The first is a fixure in the
wood liner. The second contains the erecting lens.
The third contains the eyepiece. The ends of tubes
and a are slotted and fitted with clamps for locking.

This eyepiece has an eye relief of
about kin. so a shroud must be
fitted to keep the eye that distance
from the lens, otherwise shadows
appear. I have mounted it on an

_ 01)

1L\\71---=40 Min. to max.e-eto 2'41"

and swivelling

1

Details of Mr. Cain's telescope

MECHANICS about using a 6in. x 36in. telephoto lens
in a telescope. I bought one of these 36in. lenses and
a low power gunsight telescope. The telephoto lens
focuses at half the distance of 36in. so that this dis-
tance added to the focal length of the erecting
lens, determines the distance between the two. The
parts of the gunsight telescope needed are the eyepiece
and erecting lens. The illustration shows the layout,
though much depends on materials available. My
own erecting lens is a triple achromat sin. dia. x Sin.
focal double convex. The power is variable between
approximately so x to roo x . Even more can be
obtained by experiment. The variation in power is
obtained by altering the distance between the erecting
lens and eyepiece, then adjusting the two together to
the object lens. The closer the erecting lens is brought
to the object lens, the farther must the eyepiece be
moved from it. In my case the total movement of
erecting lens is in the region of kin., whilst the eye-
piece must be capable of 6in. or more to coincide. The

ex -Government tripod from Charles
Frank of Glasgow. The brightness
of view and power are really good.
-H. C. Cain (Isle of Man).

Four Quarts
FOUR jugs hold, when filled, a, 3, 4 and 5 pints of

liquid respectively. The 3 -pint and the 5 -pint
jugs are full of wine.

Using only these measures, you are asked to get
a pints of wine into each measure-by pouring from
one jug to another-in only five operations.

Answer
" 114IA a a a a
" Ipanod a .17 a -
"
" puooas
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Home
Jewellery
Workshop

(Concluded from
page 185)

Polishing Materials
Fine emery powder mixed with oil (valve grinding paste may be tried),

pumice powder and oil, crocus composition in block or powder form; and
jeweller's rouge, preferably in powder form for finishing, are all used, in
precisely that order.

If you polish by hand, the emery and pumice can be applied with a small
bristle brush, or on slips of boxwood for awkward corners. Slips of rottenstone
or " Water or Ayr " stone are also used for removing file marks. Crocus and
rouge are applied with bristle brushes (separate brushes for each compound) or
again boxwood slips, chamois -tipped wooden slips, or a piece of chamois
leather. Final polishing with rouge is done with a very soft bristle brush, or a
dust -free chamois leather or Selvyt cloth. All traces of previous compounds
must be removed before polishing proceeds. The greasy films can be removed
by rinsing in petrol, white spirit, or by using a very hot washing soda solution.

A h.p. or even I h.p. motor with tapered spindle, running at about 5,400 r.p.m., or driving a polishing
spindle via pulleys and vee-belt, takes all the hard work out of polishing. Felt rings can be used for emery and
pumice on low -contoured work (they will soon spoil the crispness of applied decorations unless you are very
careful). Scratch -brushes of crimped brass wire used with water will give a good frosted surface, bristle
brushes find their way into nooks and crannies, a calico mop applies crocus, and a soft swansdown mop the
rouge and water mixture. A good burnisher used carefully by hand, kept lubricated with soapy water, gives
a beautiful polish, particularly to edges and small areas, but one slip can undo a great deal of work. For
the insides of rings, a felt " finger " can be used on the polishing spindle. However, for the tiny apertures in
small coronet and similar pierced settings there is only one solution, a bunch of linen threads is tied to a
convenient place, the threads are rubbed along the crocus block, one or more threads passed through the
aperture to be polished, and the work moved back and forth along the taut threads.

The equipment suggested should enable you to tackle almost any kind of jewellery work. The methods
used in casting jewellery have been omitted, but this, too, can easily be done in the home workshop.
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FOR SALE

GOVERNMENT
SURPLUS AND CLEARANCE
ROTARY CONVERTERS. In 230V. D.C.
Out, 230V. A.G., £7 10s.
MAINS 230V. ELEC. BELLS. Twin 6", 35s.
PAXOLIN PANELS, 12" x 6" x 4", 3s.
F.W. METAL RECTIFIERS, 12V., IA., 5s.:
2A., 9s.; 3A., 12s. 6d.; 4A., 16s.; 6A., 22s. 6d.
FIELD TELEPHONES: F. Type, 90s. pair.
PHOTO-ELEC. CELLS, 10s. Mounted, 20s.
FERRITE ROD AERIALS 5s. L & M 7/6.
VENNER SILVER ZINC ACCUMULATORS,: H.I05, 15s. Six for 85s.

S.a.e. for Latest List No. 73.

HUGGETT'S LTD.
2/4 PAWSON'S ROAD,

WEST CROYDON, SURREY.

AIR COMPRESSORS, single cylinder,
two stage, 21 cu. ft. min. at up to

450 p.s.i.; suitable for spraying, etc.;
condition as new but slightly store soiled;
cost over £10; bargain at £2 Os. Od. each.
Air Lines, 40ft., new, 30s.-Cooper, 10
Fowler Street, Nechells, Birmingham, 8.
NEW AND USED light machinery.

Engineers' and woodworking equip-
ment.-Torn Mallaby, 233 Lakk Road
Portsmouth, Hants. Phone 21917.

TOOL CHEST-BENCHES
(Ex -Govt. Armourers.) Size 42" x 21"
x 8". Strongly made, removable tubu-
lar legs, handles, sectioned. An ideal
portable workbench, holding your
tools and accessories inside, for pro-
fessionals and amateurs alike. A bar-
gain at fraction of cost. Slightly
used, but good cond. 40/-. Carr. paid.

WHEELS 16" x 4"
Ex -Govt. Pneumatics, only slight use.
Heavy duty, roller bearings, 6 -ply tyres,
50/- each; medium duty, bronze
bushes, 4 -ply tyres, 40/- each. Rubber
tyred, 12" x 2", bronze bushes, H.D.,
35/- each. All for 1" shafts. Sent C/F.

CUMMINS & JENNINGS
Tillingham, Southminster, Essex

ITYPODERMIC SYRINGES, brand
IA new 2 c.c. SIMA, excellent for oiling
etc., 4/9 each. Also needles, sizes 12, 17
and 18 at 4/- per dozen.-G. Roger Smith,
16 Clyde Street, Liverpool 20.
UASIBUILD " WITCH " RUN-
'- ABOUT, Fast 12ft. glass hull, ready
moulded. Precision cut timber, wheel
steering, screen, Attwood fittings, screws,
glue, varnish, etc., all in.-Lund Finney
Boats, Morda, Oswestry.

FOR SALE (Continued)
A STRO TELESCOPE MAKING.
CI' Standard Ramsden Push -in Eye-
pieces, }in., /in., sin., focus, 35t-, with
R.A.S. thread, 42/6 ea. S.A.E. list,
Object Glasses, Newtonian Mirrors,
Diagonal Mounts, Focusing Mounts,
Tripods, Mountings and Terrestrial
Telescopes.-W. Burnet, Grand Sluice,
Boston, Lines.

SPARES, VALVES, TUBES. 1930-1960
Guaranteed perfect, set tested, ex -working
equipment. LOTs from £1. FOTs,
Osc. Tr. Def. Coils, etc. cheap. TUBES
guaranteed 6 months, FITTED FREE,
Picture shown to callers. 9in., 30/-. 12in.,
40/-. 14in., 60/-. 17in., 70/-. VALVES.
3,000 types stocked. EFS°. SP61 . 1/-.
EF91, EB91, 6H6 . . . 2/-. EF80, UF42,
6F1, 20D1 . . . 3/-. 10F1, 6V6, B36,
KT61 . . . 4/-. PCC84, PCF80, PL81,
PL82, PY81, ECL80, PCL83, 6K25 . . .

5/-. KT33c, 10P14, 10C1, UCH42 6/-.
EL38, KT36, U22, U35, U281'. . . 7/6.
PL38, PZ30, U24, 20P1, U25, 185BT
10/-. U801, 20P4, 27SU, U37 . . . 12/6.
Pre-war 4, 5 and '7 Pin, 5/- each. Postage
6d. " Constructor's Parcel." 31b. as-
sorted res. cond., etc. from modern TVs,
7/6. Postage 2/6. Send S.A.E. for list or

with enquiries.
" ST. JOHN'S RADIO,"

i56 St. John's Hill, S.W.x t. Bat. 9838.

GRINDING LAWN MOWERS PAYS,
other peoples' or your own. The

New Simplon 14 in. grinding machine-
powered by your electric drill, costs only
£13 5s. carriage paid, and it's on approval.
Details from-A. W. ROEBUCK, LTD.,
Turvey, Bedfordshire.
rRFLE Eyepieces, 4in. wide angle,
2,4 consisting 3 separate achromatic lens
pairs. With llin. draw tube. 42/6 each.-
J. Hill, 389 Gledhow Lane, Leeds 7.

COMPRESSORS
Twin Cylinder 21 cu. ft. per min. 150
lbs. pressure, base mounting complete
with vee driving wheel, £2 C.F.
S.A.E. for list of Motors, gauges.
Safety Valves, Air Lines, etc.

Dept. P.M.3,
WHEELHOUSE

73 BELL ROAD, HOUNSLOW
Phone: HOU. 350

PATENTS
PATENTING SERVICES. - Advice.

Qualified agent.-C. L. Browne, 114
Greenhayes Ave., Banstead, Surrey.

STEEL SHELVING
RIGID AND SELF- SUPPORTING

55F72' high x 24" wide
MO x IT deep 65,. 7r hxig12,, dre"pwidi

GROSVENOR INDUSTRIES LTD.
77 GROSVENOR ROAD LONDON, S.W.I. Victoria 4375

TOOLS

FANTASTIC
TOOL KIT OFFER
Six Surforrn tools plus six Stanley tools
in handy rack, plus nest of five saws.

BARGAIN 95/- LOT
DRYSDALE

58, Commerce Road, London, N.22
BOWes Park 7221

SUPER SIXTY
HAND TOOL KIT OFFER
60 Assorted Hand Tools in 3 -Tray

Cantilever Steel Tool Chest.
Bargain 160/- lot. Carriage 5/-

DRYSDALE
58, Commerce Road, London, N.22

BOWes Park 7221

nR1ND1NG LAWN MOWERS PAYS,
.-3' other peoples' or your own. The
New Simplon 14 in. grinding machine-
powered by your electric drill, costs only
£13 5s. carriage paid, and it's on approval.
Details from-A. W. ROEBUCK, LTD.,
Turvey, Bedfordshire.

BLACK & DECKER
0.500 tin.

ELECTRIC DRILL
Plus 10 attachments, everything new.

Full maker's guarantee.
BARGAIN £7 Be. 6d. LOT.

DRYSDALE
58, Commerce Road, London, N.22

BOWes Park 7221

SELECTA
2 SPEED DRILL

plus 13 attachments. Everything new.
Full maker's guarantee.

£12 10e. ad. the lot. Carriage 3/6.
DRYSDALE

58, Commerce Road, London, N.22
BOWes Park 7221

HAND DRILLS. Squire 0"-f", 9-11°,
Stanley 0,1-, 15-3°. Case H.S. drills

41.--4" 4-3° Full range Stanley Tools.
P/P 6d. Send requirements.-R. D.
Agency, 125 Frederick Street, Rotherham

FANTASTIC
SOCKET SET OFFER
Genuine Hand Forged Chrome Vanad-
ium 27 Piece Socket Set in fitted steel

carrying case.
BARGAIN £5 18:. 6d. LOT

DRYSDALE
58, Commerce Road, London, N.22

BOWes Park 7221

Continued overleaf
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WOODWORKING
QAWBENCHES.-Cast Iron. Rise and
" Fall. 6 in., 0/1916. 8 in., £10/10/-.
Carriage extra. -Drysdale, 58 Commerce
Road, Wood Green, London, N.22.
QAWBENCHES.-6in. to 30in. from
 £8. Motorised, £16. Petrol Portable,
£29. Bandsaws, £14. Logging Benches,
Bundlers, Splitters. Planers, Lathes.
Spindle Assemblies. Motors, Engines.
Deferred Terms. Send 2s. returnable for
40 Page Catalogue and Bargain Offers.
List Free. -Beverley Products, South
Thoresby 31, Alford, Lincs.

HOBBIES
CATALOGUE NO. 14 Government
- Surplus and Model Radio Control,
over 500 illustrated items. 2s. (refunded
on purchase). P/P. 6d. -Arthur Sallis
Radio Control Ltd., 93(B), North Road,
Brighton.

SEREN
ASTRONOMICAL SUPPLIES

Warehouse Road
Stebbing, Dunmow, Essex

EQUIPMENT for ASTRONOMERS
Mirrors, eyepieces, focusing mounts,
spiders, etc. Do -It -Yourself kits.

S.A.E. for free details.

110EWTONIAN TELESCOPE
I MAKING. Glass Blanks and Tools,
Grinding Kits, Plano -convex Lenses,
Optical Flats, Ramsden Eye -pieces,
Barlow Lenses. S.a.e. for lists. -L. J.
Mays, 20 Clover Road, Timperley,
Altrincham, Cheshire.

METAL JOINTING.
Our Service can help you.

Self Blowing Gilmour -Vale Torches for
Calor Gas, 33/6, for Town Gas, 25/6, and

small size, 19/6.
All Materials in stock for: Bronze brazing,
Silver brazing, Soldering, Low Temperature

aluminium welding.
Small or large orders welcome. Illustrated list

on request. 3d. stamp please.
G. M. VALE & Co., SS Park Road,

Wellingborough, Northants.

HANDICRAFTS
MARQUETRY VENEERS. -12 as-

sorted veneers, 5/6 post free. Send
3d. for list. -Frank Coles (Veneers) Ltd.,
76 Rivington Street, E.C.2.

NOW, MUSICAL BALLERINA MOVE-
MENTS ONLY 19/9 COMPLETE.
Ordinary movements from 11s. 3d. Large
selection of ready to assemble kits. Call
at your dealer now, or send for our free
illustrated catalogue. Please send stamp.

SWISSCROSS LTD. Dept. V,
202 Tulse Hill, London, S.W.z

RADIO
LEARN -AS -YOU -BUILD PRACTI-

CAL RADIO COURSE. Home
study teaches you basic radio, electronics
and electrical theory with practical train-
ing. Build your own 4 -valve TRF and
5 -valve superhet radio receiver; Signal
Generator and High -quality Multi -tester.
Moderate fees include all books and
equipment. -Write for FREE Prospectus
to I.C.S., Intertext House, Parkgate
Road (Dept. 521A), London, S.W.11.

NEWNES PRACTICAL MECHANICS

WATCHMAKERS
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 instructional 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 Watchmakers Supply Company
(Dept. P.M.), Carterton, Oxford.

WATCH PARTS
For all makes of watches, tools, instruc-
tional books, etc. Special Kits for be-
ginners. Send 6d. for " Super Bargain
Catalogue." T. G. LOADER (Dept. B.),
Watchmakers Mail Order Service,
Milestone Road, Carterton, Oxford.
THE SALE OF THE YEAR. Main-

springs separately packeted, 6/6
gross assorted. Buttons 12/- gross. Gents
Watches. Special bargain line 79/6 each.
Free Lists. -J. J. Lawson, 10 Victor Road,
Bradford, 9. (Tek: 47377).

PHOTOGRAPHY
BELLOWS, Camera, Enlarger, Process.

Industrial Collapsible Machine
Guards. -Beers, 4 St. Cuthbert's Road.
Derby. (Tel. 41263.)
PROJECTORS. Home Assembly Kits

from £5 17s. 6d. Fan Base Kit
£3 7s. 6d. Opticals: Screens. S.a.e.
Marshall Smith Ltd., 64 Norwich Avenue,
Bournemouth.
rXPOSURE METERS. -Build your
.ILd own universal double -range incident
light exposure meter with 50 x 37 mm.
photocell, f/14 to f/32. 1/1,000th to 60
sec. film speed 19 to 37 deg. B.S. complete
component kit, 45/- all size selenium
photocells in stock. S.a.e. details. -G. R.
Products, 22 Runnymead Avenue, Bristol,
4.

MISCELLANEOUS
AQUALUNG and Compressor Equip-

ment, Ballraces and Miscellaneous
items. Lists 3d.-Pryce, 157 Malden
Road, Cheam.
1.10W TO USE EX-GOV. LENSES
" AND PRISMS. Nos. 1 & 2 2/6
ea. List free for S.A.E.-H. W. English,
469 Rayleigh Rd., Hutton, Brentwood,
Essex.

uToN, AUTL OMATICSWITCHPARKING
IGHT

Controlled by a photocell, will turn your
light on at dusk, off at sunrise automatically.
Easy to build and fit. Kit of parts, 52/6. Built
and Tested, 57/6. Mains PHOTOELEC-
TRIC GARAGE DOOR OPENER,
BURGLAR ALARM, etc. Kit: 64.12.6.
Built: E5/10/0. Battery model: Kit: 65/-.

Built: 72/6.
Photocells only 7/6, 12/6 and 25/-. Circuit
and details of any project, 6d. stamp please.
"ST. JOHN'S RADIO" 156 St. John's
H ill, LO N DO N S.W.11 BATtersea 9838
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HOME BOAT BUILDING
1pULLY PREFABRICATED KITS TO
2: ASSEMBLE A BOAT AT HOME,
for two -berth Cabin Cruisers, fast runa-
bouts, canoes, prams, ENTERPRISE sailing
dinghies. Leaflets from Wyvem Boats
(Wessex) Ltd., Milborne Port, Sherborne.

nUILD YOUR OWN BOAT. Send
" 3/- for copy of " Home Boat Build-
ing." This contains 13 designs for amateur
construction. -Bell Woodworking Co.
Ltd., Narborough Road South, Leicester.

SITUATIONS VACANT
AM.I.Mech.E., A.M.Brit.I.R.E., City

and Guilds, G.C.E., etc., bring
high pay and security. " No pass -no
fee " terms. Over 95% successes. For
details of exams and courses in all branches
of Engineering, Building, Electronics,
etc., Write for 148 -page handbook -free
-B.I.E.T. (Dept. 9G78), London, W 8.
ENGINEERING COURSES by post.

A.M.I.Mech.E., City & Guilds, etc.,
and many practical training courses in
Mechanical, Motor and Electrical work.
No books to buy. -Write for FREE
prospectus stating subject to I.C.S.,
Intertext House, Parkgate Road (Dept.
521), London, S.W.11.

ISLE OF ELY COUNTY COUNCIL
EDUCATION COMMITTEE

MARCH HEREWARD SECONDARY BOYS'
SCHOOL.

This well-equipped School of 375 boys
has a vacancy for a Master to teach Tech-
nical Drawing. Craftsmen who hold a
Higher National Certificate or Diploma or
a Full Technological Certificate with at
least 5 years industrial experience are
eligible for the appointment and would be
regarded as Qualified Teachers.

Salary in accordance with Burnham
Scale (now £520 by £27 10s.-£1,000).
H.M. Forces Service may count for incre-
ments.

A well equipped new Drawing Office is
under construction. Apply by letter to the
Headmaster at the School immediately
giving date of birth, qualifications, train-
ing and experience.

EDUCATIONAL

LEARN
RADIO & TV

SERVICING
for your

OWN BUSINESS I HOBBY
by a new exciting no maths system, using
practicalequipment recently introduced
to this country. FREE Brochure from:

RADIOSTRUCTOR
DEPT. G80, READING, BERKS.

1/61

(Continued on page ass)
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RULES
Our Panel of Experts will answer your Query
only if you comply with the rules given below
A stamped addressed envelope, a sixpenny crossed postal order,
and the query coupon from the current issue which appears at the
foot of this page, must be enclosed with every letter containing a
query. Every query and drawing which is sent must bear the name
and address of the reader. Send your queries to the Editor,
PRACTICAL MECHANICS, Geo. Newnes, Ltd., Tower House,
Southampton Street, Strand, London, W.C.2.

Greenhouse Heating
MY

isft. x 9ft. greenhouse is at present
heated by a solid fuel boiler heater and I

wish to substitute an immersion heater. What
heater would I require to maintain a tempera-
ture of between 45-55 deg.? The water to be
heated is about 65 gallons in 94ft. of 4in. pipe and
the heater will be immersed in the expansion
box. -J. H. Jeavons (Staffs.).

ASSUMING that the total area of glass in the
greenhouse is about 50o sq. ft. and that you

require to maintain an inside temperature of 45 deg.
F. when the outside temperature is down to 20 deg. F.
we suggest that you use immersion heaters having a
total rating of 6,000 watts, with thermostatic control.
The heating chamber must be efficiently earthed.

fling Mains System
THE house I am shortly to occupy is wired on

the ring mains system. As I shall have to
maintain this and may wish to add further
points, I should be grateful for anything you can
tell me about it. -L. P. Smith (Richmond).
PROVIDED the total floor area does not exceed

,000 sq. ft. an unlimited number of socket -
outlets (13A.), arranged for use with fused plugs, can
be connected to the ring circuit. However there are
certain conditions to be complied with. The circuit
must be wired with cables of not less than 7/0.029 and
fed through a fuse holder rated at not less than zoA.

209

in the " live " pole, with fuse rated at not more than
3oA. The total load on the circuit at any time must
not exceed 3oA. Not more than 13A. may be taken
from any one plug.

Branch cables, not less than 7/0.029 may be con-
nected to the ring circuit at a socket -outlet, or a suit-
able junction box, to provide a supply for other
socket -outlets (I3A.)' but not more than half the
total number of socket -outlets may be fed from
branch cables, and not more than two socket -outlets
may be fed from any one branch cable. It is advisable
that the conductors of the ring circuit be unbroken
where they pass through a socket -outlet or junction
box.

The earthing conductor for the socket -outlets on
the ring circuit must also be connected in a ring, both
ends of which are connected to a sound earthing
point. Earthing conductors for socket -outlets fed
from branch cables may be connected to the earthing
socket on the ring to which the branch cables are
connected. The lead sheathing must be earthed.
Low -current apparatus can be fed through a 13A.
plug, in the live " pole of which is connected a
cartridge fuse of current rating approximately equal
to the current rating of the apparatus. Fixed ap-
paratus, of rating not exceeding 13A., may also be
fed through a switch fuse or fuse, in the " live " pole
on the circuit. Any such outlets being counted as
equivalent to one socket -outlet.

We would refer you to the following publications:
" Electric Wiring (Domestic) " by E. Molloy

(George Newnes Ltd.).
" Regulations for The Electrical Equipment of

Buildings " issued by The Institution of Electrical
Engineers .of Savoy Place, Victoria Embankment,
London, W.C.2. (price 6s. including postage).

Coloured Distemper -Making
and Applying
T AM redecorating a large old-style house. I
I intend distempering the ceilings which are
at present coated with whitewash and also

THE P.M. BLUEPRINT SERVICE
12 FT. ALL WOOD CANOE. New Series. No. I. 4s.*
COMPRESSED -AIR MODEL AERO ENGINE. New Series.

No. 3, 5s. 6d.*
AIR RESERVOIR FOR COMPRESSED -AIR AERO ENGINE.

New Series. No. 3a, Is. 6d.
" SPORTS " PEDAL CAR. New Series. No. 4, 5s. 6d.*
F. J. CAMM'S FLASH STEAM -PLANT. New Series. No. 5,

Ss. 6d.*
SYNCHRONOUS ELECTRIC CLOCK. New Series. No. 6,

5s. 6d.5
ELECTRIC DOOR -CHIME. No. 7, 4s.*

ASTRONOMICAL TELESCOPE. New Series. Refractor.
Object glass 3in. diam. Magnification x 80. No. 8 (2 sheets),

7s. 6d.*
CANVAS CANOE. New Series. No. 9, 4s.*

DIASCOPE. New Series. No. 10, 4s.*

EPISCOPE. New Series. No. II, 4s.*
PANTOGRAPH. New Series. No. 12, 2s.*

COMPRESSED -AIR PAINT SPRAYING PLANT. New
Series. No. 13, 8s.*

MASTER BATTERY CLOCK.* Blueprints (2 sheets), 4s.
Art board dial for above clock, Is. 6d.

OUTBOARD SPEEDBOAT. I Is. per set of three sheets.
P.M. TRAILER CARAVAN.* Complete set, I Is.

P.M. BATTERY SLAVE CLOCK, 2s. 6d.*
P.M. CABIN HIGHWING MONOPLANE, Is. 6d.

The above blueprints are obtainable, post free, from Messrs.
George Newnes, Ltd., Tower House, Southampton Street, Strand,

W.C.2.
An * denotes constructional details are availabe free with the blueprints.

"Practical Mechanics" Advice Bureau. COUPON
This coupon is available until Jan. 3I5t, re6t, and must be
attachedto all letters containing queries, together with 6d. Postal
Order. A stamped addressed envelope must also be enclosed.

Practical Mechanics. January, 5965
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some of the bedroom walls. Please tell me how
to mix a good home-made " wash "; the colours
I require are mainly cream, pink, buff or stone
colours and a blue -grey slate colour.-E. Gunn
(Dublin).

BEFORE distempering your ceilings, the whole of
the existing whitewash should be wetted and

carefully scraped off. Also remove the wallpaper
before colourwashing the walls.

To make a good colourwash akin to an oil -bound
distemper, dissolve five parts of glue in 95 parts of
hot water, and add to the solution about one part of
Lysol, to prevent mouldy growths, stirring the whole
very thoroughly. When the solution has cooled, stir
into it about five parts of raw linseed oil. Store the
stock solution in well -stoppered jars, bottles or cans.
Well sealed, it will keep for a long time.

To make white colourwash, take a quantity of fine
dry whiting, place it in a can and moisten it to a paste
with the stock solution. Always add the solution to
the pigment and not vice versa, and see that it is quite
free from lumps. Thin out the cream with more and
more of the solution until you have a medium of good
brushing or spraying consistency.

To make the other colours you mention, begin
always with whiting. Make this into the usual paste
with the above solution. Make, also, a similar paste
with yellow ochre, and also pastes with rose -pink,
lime -blue (or, better still, ultramarine) and lamp-
black. You will not require very much of these
stronger colours.

Take a quantity of the whiting paste and stir into
it a small quantity of the yellow paste. This will give
you ivory, cream, stone, buff and yellow colours,
according, to the quantity of ochre used. Having got
the right shade, thin down the product to working
consistency. The pink and the blue -grey colours are
prepared in the same way with the remaining pig-
ments. The necessary pigments, in addition to the
whiting, are all cheap, and may be obtained from any
decorator's shop. Do not make the colourwash too
thin, otherwise it will not cover uniformly. Two
coats should be enough for any wall.

It is advantageous to give the wall a brushing over
with the " stock solution " preparatory to colouring
it. This will make for better adhesion of the colour -
wash.

"Postcard" Enlarger
T WISH to make apparatus for enlarging 2+
1 sq. negatives to print postcard size. I do
not require any other size of enlargement.
Could you give a few pointers on how to pro-
ceed?-H. C. Wilson (Portsmouth).

YOU
will require a cardboard or wooden box

about min. to z 8in. high, and lightproof, with
open bottom or other means of inserting the bromide
postcards. The negative is held at the top of this box,
between sheets of glass, emulsion side downwards.

An 8 cm. to z o cm. enlarging lens is fitted below
the negative. Or you may use a doublet made from
two lenses of about 4iin. focus, mounted kin. apart,
convex sides adjacent; or a single lens of about akin.
to 2iin. focus. The exact distance between negative
and lens, for sharp focus on the postcard, must be
found by trial. The lens can then be fitted to a panel
at this point. With single or doublet lenses, definition

will be improved by covering the lens with an opaque
card with small central hole. The smaller the hole,
the better will definition be, but the printing time will
be increased. A fin. dia. aperture or hole is suggested.

With commercial printers of this type, exposures
are made by holding a pearl lamp some lain, or so
above the negative. It would be more convenient to
add a metal lamphouse here, with z ooW. pearl en-
larging lamp. To secure even illumination, a piece of
flashed opal glass is placed between negative carrier
and lamp, near the carrier.

The Maksutov Telescope
COULD

you please give me details of the
Maksutov telescope.-L. A. Grosvenor

(Derbys).
THE Maksutov telescope consists in its basic form,

of a spherical primary mirror and a weak nega-
tive concave meniscus lens, which also has spherical
surfaces. (See illustration). The telescope can be
used as a visual instrument if made to around f8,
or as a camera if made to f3. The work of constructing

Spherical primary
mirror Focal

surface. Meniscus
concave

Meniscus lens.

Details of the telescope.

the telescope depends on the optics and, whilst the
spherical primary mirror presents no difficulty, the
meniscus lens presents several problems: (1) the two
surfaces must be truly spherical and on the same axis ;
(2) the thickness of the lens must be accurately
controlled; (3) the price of the optical glass necessary
for a lens of 6 in. + aperture will be_ quite high; (4)
when the telescope is finally ready to use, it must be
remembered that the focal surface will be curved.

INFORMATION SOUGHT
Readers are invited to supply the required
information to answer the following queries.

A Pulse Power Unit
T WOULD like to add a pulse power unit to a
1 transformer rectifier unit of 12V. D.C. output,
used for controlling model railways. Can any
of your readers help me?-P. A. Lingwood
(Leeds).

Windscreen Wiper Problem
HOW can I overcome the poor vacuum supply

to the windscreen wipers on my car?
I have a x2V. windscreen wiper motor and a
I2V. electric pump, either of which should be
strong enough for the job.-P. R. Redfern (Lincs).
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EDUCATIONAL (Continued)
CHESHIRE EDUCATION COMMITTEE

CHESHIRE COUNTY TRAINING COLLEGE,
ALSAGER5 STOKE-ON-TRENT

ONE-YEAR COURSE OF TEACHER
TRAINING FOR CRAFTSMEN

Cheshire Local Education Authority,
with the approval of the Ministry of
Education, will provide at the above -
named College from September, 1961 a
one-year course designed to give skilled
Craftsmen teacher training to enable them
to take up posts as teachers of Handicrafts
in Secondary Schools.

Applications are therefore invited for
admission to this course from men who
already possess appropriate qualifications,
such as a Full Technological Certificate of
the City and Guilds of London Institute,
or a Higher National Certificate or Higher
National Diploma, and who wish to be
trained as teachers.

The particular academic requirements
of individual students and the application
of their craft skills to the needs of schools
will be specially studied. The year of
training will include periods of teaching in
schools.

The basic salary scale for qualified
assistant teachers is £520 per annum,
rising by annual increments of £27 10s.
and one final increment of £40, to a
maximum of £1,000. Additional incre-
ments are given for approved qualifica-
tions and training. Account may also be
taken of approved industrial experience
acquired over theage of 21, up to a maxi-
mum of 12 increments.

Anyone needing further advice about
the course, the qualifications required,
the grants available to students while at-
tending the course, and the teaching
prospects available at the end of the
course, should communicate with the
Principal. Applications for admission to
the course should also be made to the
Principal. Early application is advised.

JOHN G. KELLETT, Director of Educa-
tion, County Hall, Chester.

" HOW AND WHY " of Radio and
Electronics made easy by a new,

non -maths. practical way. Postalinstruc-
tions based on hosts of experiments and
equipment building carried out at home.
New courses bring enjoyment as well as
knowledge of this fascinating subject. Free
brochure from: Dept. 12.P.M., Radio-
structor. 40 Russell Street. Reading.. Berks.

ELECTRICAL
QELF starting synchronous mtrs., 200/
1-.7 250 v. 50 cycles complete with
detachable geared mechanisms. 10s. each.
-James S. Graham, 73 Acre Road,
Kingston -on -Thames, Surrey.

BRAND NEW
BROOK ELECTRIC MOTORS

Single Phase. h.p. 1,500 r.p.m. E7.10.0
h.p. 1,500 r.p.m. 610. 2.6

H.P. TERMS h.p. 3,000 r.p.m. LIO. 2.6
AVAILABLE. I h.p. 1,500 r.p.m. E11.11.0

I h.p. 3,000 r.p.m. EII.11.0
Fully guaranteed by makers, approval against
cash. Carriage paid mainland. State voltage.

P. BLOOD & CO.
ARCH STREET, RUGELEY, STAFFS.

ALL TYPES OF ELECTRICAL
GOODS at extremely competitive

prices, e.g., 5 amp. Twin Cable, 35s. 100
yards; Lampholders, 7s. doz.; 5ft.
Battens, 49s.;, quality and immediate
despatch guaranteed. Request list.-
Jaylow Supplies, 93 Fairholt Road,
London, N.16. (Telephone: Stamford
Hill 4384.)

NEWNES PRACTICAL MECHANICS

ELECTRICAL (Continued)
CABLES; 3/029 and 7/029 P.V.C. cable

twin find E., 9d. and 1/3 yd. 5% and
10% discount for 50 and 100 yds. respec-
tively, 1/- extra packing, c.w.o. Brit.
Stand. spec. -Lewis Electrical, 62 The
Broadway, Mill Hill, N.W.7. MIL. 6741.

LET US INTRODUCE YOU
to an old thrill revived. Early experi-
menters derived much pleasure from
simple radio circuits. Transistors enable
You to recapture the old thrill. Radios
can be made simply and cheaply
using these devices. The only power
is a small flashlamp battery lasting
weeks. Our "Notes on Transistors"
show you how. Send 8d. stamps to

MORCO EXPERIMENTAL SUPPLIES
(MOORES (SHEFFIELD) LTD.)

8-10 Granville Street, Sheffield, 2

5,000 Hardened and Ground H.S. Tool
Bits, 1/4" square, 2-1/2" long. 15/-
doz. 5/16" square, 3" long, 20/- doz.
3/8" square, 3" long, 25/- doz. 7/16"
square, 3-1/2" long, 30/- doz.
3,000 H.S. Straight Shank End Mills,
approx. 3/32"-1/2" dia., outstanding
value. 8 assorted, £1 the lot.
1,000 High Speed Side and Face Cut-
ters, 2-1/2" dia. 1" hole, 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.
2,000 Small H.S. Twist Drills, approx.
1/32"-3/32", 4/- doz. Approx. 1/16"-
1/4", 7/6 per doz. Approx. 9/32"-
15/32", six for 10/-.
3,000 Circular Split Dies, 1" dia. cut-
ting 1/4", 5/16", 3/8", 7/16", 1/2"
Whit., B.S.F., also brass thread, 26
thread and all sizes and American
N.F. 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.
Metal Marking Punches, sizes 3/32",
1/8" and 1/4", figures 8/6 per set,
letters, 25/- per set, any size; 1/2"
figures, 15/- set.
Six Tons Precision Ground Silver
Steel, 36" lengths: 1/4", 9/32", 3/8",
1/2" dia., 10/9 lot. Also 9/16" and
5/8" dia.. 10/- each. Also 13" lengths
/16" to 15/32" dia., doz. assorted,

16.
1,/000 Bevelled Wood Chisels handled,
1/4", 3/8", 1/2", 5/8", 3/4", 7/8", 1".
Actual value, 37/6. Gift 25/- set.
H.S. Parting Tool Blades, 3/32" x
1/4" x 5", 5/- each.
5,000 Ball Races, standard o.d. 1/8"
bore, 2/-. 3/16", 2/-. 1/2", 3/6; 5/8",
4/6 each.

£2 ORDERS POST PAID

J. BURKE
192 Baslow Road, Totley, Sheffield

FREE
INFORMATION -

SHEETS
TITLES include " Condensation
Rates ": " Steam Distribution ":
" Condensate Return ": " Boiler
Feed Tank ": " Direct Steam Injec-
tion ": " Flash Steam Recovery :

" Air in Steam Plant ": " Oil Burn-
ing Installations": " Steam Heated
Calorifiers ": " Compressed Air."
Copies and full list free of charge or

obligation.

SPIRAX-SARCO LTD.
(TECHNICAL DEPT.) Cheltenham, Glos.
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HIGHSTONE UTILITIES
58, NEW WANSTEAD, LONDON, E.11.
Accumulators. 2 -volts, unspillable, 7" x
4" x 2", brand new, 5/6, post 2/ -.
Ex-R.A.F. 2 -valve (2 volt) Microphone
Amplifiers, as used in 'plane intercom., in
self-contained metal case; can be used to
make up a deaf aid outfit, intercommuni-
cation system, or with crystal set, com-
plete with valves and Fitting Instructions,
20/-, post 31-. Hand Microphones, with
switch in handle and lead, 5/6. Tannoy,
7/-. Similar instruments, moving coil, 8/6.
All post, 1/6. Mask type with switch,
3/6, post 6d. Throat Mikes, 5/-, post 7d.
Mike Buttons (carbon), 2/-. Moving coil.
3/6, post 4d.
Meters. -20 amp. 2in., m/c. 8/6; 3.5
amp., 2in. T.C., 6/-; 100 mA 2in., m/c.
7/6, all post extra. Meter (L. & R.) con-
taining 2,500 microamp movements, 9/-,
post 1/6.
Bell Transformers. -These guaranteed
transformers work from any A.C. mains
giving 3, 5 or 8 volts output at 1 amp..
operate bulb, buzzer or bell. Will supply
light in bedroom or larder, etc. 9/-, post
1/-. Similar Transformer but output of 4,
8 or 12 volts, 13/6, post 1/6. BUZZERS
for use with above or batteries, 4/3, post 5d.
G.P.O. Telephone Hand Comb. Sets, 12/6,
post 1/6. Telephone Hand Generator, 8/6,
DOM 2/-. Telephone Bell, 3/6, post 9d.
S.B.C. Neon Indicator Lamps, for use on
mains to show "live" side of switches. etc.
2/6, post 4d. Diodes, 1/6. .0005 Variable
Condensers, 2/6, post 9d. Fire or Burglar
Alarms, mains operated, with powerful twin
6" dome bells, 35/-, post 3/6, worth £10.
Headphones in Good Order, 6/-. Better
Quality, 7/6 and 10/-. Balanced Armature
Type (very sensitive), 13/6. All post 1/6.
New Single Earpieces, 3/6. Bal. armature
type, 4/6 (two of these will make an inter-
com. set). Ex-R.A.F. earpiece,2/6, post 6d.
Money refunded if not completely satisfied.
New illustrated List sent on request with
3d. stamp and S.A.E. Letters only.

ARCMOBILE V

£17.10.0 (inc. delivery). Cash with order.
A complete self-contained Arc Welder
using standard flux -coated electrodes of
I4g. and 16g. 210/250 V. A.C. Mains
consumption 13 Amps. Welds sheet metal
down to 228. and steel and iron section
up to 3/16in. thick in a single run.
Heavier sections can be welded by multiple
runs (building up). Infinitely variable
welding current by hand -wheel. Maximum
welding current 65 Amps. Minimum 15

Amps. Weight 85 lb.
Dimensions: Ilin. high, 12in. wide, 13in.

lone.
HARMSWORTH, TOWNLEY & CO.

JORDAN STREET, KNOTT MILL
MANCHESTER, 15

ROGERS "1338iNAIIP
SONATi

Fibre Washers. 144 Assorted - 3/8
Meter Rectifiers. A.C. to D.C. 3/9
Sell Tap Screws. 100 Assorted .- 3/ -
Rectifiers. 6/12 v. at S amps. 18/ -
Winker Units. 6 or 12 volt 6/8
Motorised Water Pumps .. 75/ -
Instrument Cases. 12in a Sin. x Sin. New 7/3
Telephones. New. Modern - la/ -Rama, Belts, Valves, Pulleys, Pumps Bross.
Steel, Aluminium, oho.

10 PAGE LIST FREE. STAMP PLEASE
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THE "ANGLIAN" SAWPLANE
£15 -0 -0

Shown with the 8" Circular Saw
Attachment. Ex Stock.

Ex Works

8" Rise and Fall Circular
Saw Attachment 85 /-

PLANES, SAWS,
DRILLS, BUFFS,

REBATES, GRINDS
All enquiries to:
EAST ANGLIAN
TRADING CO.

5 Guardian Road, Norwich
Norfolk, NOR 55A

SURPLUS BARGAINS
MULTI -PURPOSE MOTORS. Low
voltage, with gearbox, 24 v. D.C.,
but good at 12 v. or lower. Two
shafts, 4 and 16 R.P.M. at 12 v., 6
and 23 R.P.M. at 24 v. Operate 3
sets of cams and also plunger giving
powerful lateral thrust. Takes under
1 amp. Wonderfully versatile motor.
Each 25/-. post 2/..
BATTERY CHARGING TRANS-
FORMERS, 11 v. and 17 v. A.C.
(for 6 and 12 v. Charging at H
amp.) Each 17/6, post 1/9.
RECTIFIERS to suit above. Each
7/6. post 1/-. (These transformers
and rectifiers will run above motors.)
Send 3d. stamp for list of other
motors, transformers, pumps, lamps,

switches, etc.
MILLIGA NS

2 Harford Street, Liverpool, 3
Money Back Guarantee.

January, 1961

EXTENSION 'CONTEMPORARY

SPEAKERS
EXTENSION SPEAKER

I CABINETS 19/9
19/9 I Ideal for extra stereo -

I phonic speaker. Covered
8" P.M. Speakers fitted into pol- 1 in smart two tone
ished cabinets. Complete, switch made. Including 8" P.M.

leatherette. Beautifully
Iand flex included. P. & P. 3/9. Speaker. P. & P. 3/9.

BARGAIN SPEAKER S. Money Back If Not Delighted.
8" P.M. cone detect now repaired not affecting quality, 5/9.
8" P.M. As above but with output transformer, 6/9.
8" P.M. Perfect, fitted output transformer, 9/9. Elliptical
8" x 3" and 7" x 4", 15/9. Brand new. Also 9" x 4"
at 19/9. Post and Packing on each 2/9.

DUKE & LONDON)
P

LTD. 621/3 RoMfordCO. Road, Manor ark, E.12.

ULTRA
HI -POWER

TELESCOPES

Ill 1-8
PRECISION MUM TS
Astronomical and Day
11" dia. to 3" Achro.
4 to 6" Mirror Kits
25 x to approx. 300 x .
Moon maps, star charts,
etc. Photos available.

IA

J.K. M. KUM & CO. LTD.

From
5/- weekly
Stamp for lists

(Scientific Instrument Mdkers,
MARTINS BANK CHAMBERS, NORTH SHIELDS

NORTHUMBERLAND

Price
218.17.6

Carr. Extra

Machine
Vice

51.17.6

THE " ADEPT "BENCH
HAND SHAPER

Length of stroke of ram
3iin.; or No. 2 B.R.
model, siin. stroke.
Price 125.6.0. Also for I Price 28.10.5.
Power -drive --extra. Postage and packing 4/6 (U.K.). The

4,5 SW.' deals "Adept" Silo., I In. B.S.F. 4 -jaw lode -
Manufactured by pendent chuck, reversible jaws, VA

F. W. PORTASS MACHINE TOOLS LID.,
Adept Works, 141a Nicholson Road, Heeley, Sheffield,

The "SUPER -
ADEPT"
LATHE

11m. centre.,
Bin. between

centre..
A good
range of

acces.ories
ie available.

8.

GOING ABROAD ?
Language Problem Solved

THE pleasure of a visit abroad is greatly
enhanced when you are not dependent

on others for all you wish to say.
The problem of learning a Foreign

Language in half the usual time has
been solved. The Pelman method is
enabling thousands of men and women to
learn languages without translation. By the
Pelman method you learn French in French
and so on. English is not used at all.

The system is explained in four little
books, one for each language. Send for the
book that interests you and it will be sent
you by return, together with a specimen
lesson, gratis and post free. WELbeck 1411

POST THIS FREE COUPON TODAY
Pelman Languages Institute

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

I Please send details of Pelman method
I of learning :-French, German, Spanish,

Italian. (Cross out three of these)

IName
IAddress

L

PLAY THE PIANO
REED ORGAN
or ACCORDION

in 3 months
New Home method.
Definitely the easiest
and quickest. Even
if you have never
played a note, you
will be able to read
music at a glance.

Write isday without
obligation for

FREE LESSON
Mate instrument

KLAVARSKRIBO INSTITUTE (BZ.8)
67 HIGHBURY NEW PARK. LONDON. N.5

PARKER'S SHEET METAL

FOLDING MACHINES

NEW BENCH MODEL

Capacity 36 in. wide x 18 -gauge mild
steel. Forms channels and angles down
to 45 deg., which can be flattened to
give safe edge. Depth of fold according
to height of bench. Will form flanges.

Weight approximately 2 cwt. Price
L17/15/0, carriage free. Also the well-
known vice models of:
36 in. x 18 -gauge capacity LII 10. 0.
24 in. x 18 -gauge capacity ES 5. 6.
18 in. x 16 -gauge capacity E5 5. 6.

Carriage free
One year's guarantee: money refunded
without question if not satisfied. Send
for details:

A. B. PARKER Wheaten* Works
Wellington Street, Batley, Yorks.

Tel.: 426

Automatic (Time) Switches
New and necunditioued 15 day clockwork

and electric switches

from 35/ -
Send S.A.E. for illuetrated defeat to:

DONOHOE (TIMERS)
1 & 2 UPPER NORFOLK ST., NORTH

SHIELDS, NORTHUMBERLAND

P. P. COMPONENTS LTD
219, ILFORD LANE, ILFORD. ESSEX
Mail Order Only Stamp for NEW Catalogue

JANUARY SALES
BAKELITE
CABINETS
BRAND NEW 2,9
Colour brown.
Attractive design. Size; 12' x 7' X 1,r. Ideal for
small receivers, convertors, etc. Post and packing 3/6.
COIL PACE, 2/9. Contains 7.way, 4 -pole yaxley
switch, 12 coils and transformers mounted on switch.
I.F. choke, 00075 µF V/condenzers, 12 capacitor.,
varied. 6 mixed resistors, tag boards, nuts, bolt.,
screws. Aluminium partition chassis, sixe; x
4' X 5'. Post and packing 2/3.
COIL PACK SET, 8/9. This bargain contains one
3 wave band coil pack, 1 pair of I.F. transformers
(465 %c/s), 1 standard two gang condenser and 1
printed paper dial, salvage guaranteed. P. X P. 2/3.
SOlIND/VISION STRIP, 1/-. "Pleesey" 1.re 10.5
Mcls sound, 14 Me/s vision. 8 valve holders (6.-6F3'a
and 2-6D2's, not incl.). Size; 8l" x 5" x
Circuit incr. Post and packing 2/8.
SOUND/VISION STRIP, 1/.. Not Meted. Complete
sound and vision strip. 8 valve holders (6F15's, etc.
not incl.). I.F's 16-19.5 Me/s. Size; 8i" x 41" x
41'. Drawing. FREE with order. Postage 2/6.
TELEPHONE SETS, 7/9. Ex.W.D. Wireless remote
control unit. E.MIC.11 (ZA11-954). Inc/tiding morsel
tapper, switches, lack plugs, etc. Less phone.
Ins., earn., 3/6.
10,000 VALVES to dispose of. Salvage. Guarantied,
Band for list. Price K.

q



On the car, in the house -everywhere I find this "third hand"
of mine invaluable for a sure grip on all sorts of jobs, locking
on to leave both my hands free. Using the Mole Wrench as 1
wish -super pliers, clamp, hand -vice -I'll never find a more
versatile tool for so many everyday tasks. The 7 in. is 12/6,
the 10 in. 15/- from ironmongers. motor and motorcycle
accessory dealers everywhere.
Make sure you get a genuine
Mole Wrench -look for the
name on it.

If in difficulty write to
M. Mole & Son Ltd.. Birmingham

EX -GOVERNMENT BARGAINS
6 30 Binoculars. Near New Condition E6 10s. ea.
7 50 Ross Ex -Gov. E16 Ditto Brand New E22 10s.
25 50 Scout Telescopes from E6 10s. Brand New E8 10.

FOR THE CAR OWNER.
12v. Lucas Coils. Unused 10/- ea. carr. 2/-.
Inspection lamps, bakelite with lead & plug 3/6.
American pull-out type, with automatic recoil, spot or broad
beam IV.. Lamps 6 or 12v. 1/6 ea.
Chrome aerial. 6 -section telescopic 10/ -
Blower 12v. Silent Heater type. 35/- ea.
Blower 24v. run O.K. on I2v. A.C. or D.C. 27/6. Used 17/6.
Dyna-motor. 6 or I2v. in 230v. out. Run your shaver from your
car -battery. Brand new 27/6 ea.
Hand generators. 6 or 12v. 2 amp. Don't get stuck with a flat
battery, keep one in the boot. 21/- ea.
Moving Coil amp. meters. 20-0-20 12/6. 50-0-50 10/,
Volt meters 0-40 10/-. 0-20 12/6. All 2in. sq. flush.
Liquid prismatic compasses 55/- ea. cost E13.
Midget geared motors. 24v. D.C. # amp. Fitted electric clutch
speed I r.p.m. terrific power lifts 1516 through I2in. in I minute.
Precision made, uses 9 ball -races. Speed stabilised by twin com-
mutator and governer. Size only 3 x I# x 35/- ea. Brand
new. Cost E20.
Vario-Shutters Brand New 10/- ea. 2in. Achromatic Lens
in cell to fit I0/-.
500 watt. Point -o -Light lamps IS/. ea.
Projector Kits. 35mm. 2} 500 watt results from 100 watt lamp.
Perfect definition. From 38/-. Also enlarger kits. See our lists
form details.
Dozall Lens. Ex -Gov. Suit any camera. Telephoto, micro, pro-
jection enlarging, stereo. 2 2 viewers, etc., etc. 55/- ea. Full
details free, S.A.E.
How to Use Ex -Gov. Lenses and Prisms. I and 2 at 2/6 ea.
Eight page list free for S.A.E.

H. W. ENGLISH
469 RAYLEIGH ROAD, HUTTON,

BRENTWOOD, ESSEX.

111/111/111111/1111111111/11111111,111/1
f11 112 193

1+110111116101k

unique
UNIVERSAL TWD

GLIDE 4L.LE

1

1161Y IIY

1 1.1

111}11111 111111111112 1H

?

0.

Hi[

MADE .5 ENGLAND

1.1 1.2 1"

2.6 2-7 2-8 2.9 3 3.5

Ifdikild1111111111 1111111IIIIIi

Unique's modern production methods
halve costs! Unique make the world's most
accurate slide rules with twice the scales
and performance of other makes of the
same price. Unique rules from 7/- to 30/-.
Post this for free instruction booklet
" Introduction to the slide rule."

delete as I need a slide rule for electrical/chemical/monetary/
necessary

commercial/general
calculations which costs about I shillings

name

address

Unique Ltd, 400South Coast Rd.TelscombeClifts, Sussex

Nt'W
TOOL

AN INEXPENSIVE TOOL
FOR RAPIDLY FINDING
THE CENTRE OF THE FACE

OF ROUND BARS OR DIMS

CAT. NO.

825

CENTRE SQUARE
Peua4e d-e,stve for f ao -6,afee-r

MOORE & WRIGHT (SHEFFIELD) LTD.,
HANDSWORTH ROAD, SHEFFIELD 13.

MW 41.
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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

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

I.C. Engine Technology Aerodynamics
Diesel Engine Technology Electrical Design

Ordnance Survey Dr'ship

BUILDING AND STRUCTURAL
L.I.O.B. A.I.A.S.
A.M.I.P.H.E. A.A.L.P.A.
Building Construction
Costs & Accounts
Surveying & Levelling
Clerk of Works
Quantity Surveying

A.R.S.H. M.R.S.H.
A.F.S. A.R.I.C.S.
Builders' Quantities
Carpentry & Joinery
Building Inspector
Building Draughtsmanship
Heating and Ventilating

GENERAL, LOCAL GOVERNMENT, ETC.
Gen. Cert of Education
Book-keeping (all stages)
College of Preceptors
Woodwork Teacher
Metalwork Teacher
Housing Manager (A.I.Hsg.)

Common. Prelim. Exam.
A.C.I.S., A.C.C.S.
A.C.W.A. (Costing)
School Attendance Officer
Health Inspector
Civil Service Exams.

BECOME A DRAUGHTSMAN - LEARN AT HOME
AND EARN BIG MONEY

Men and Youths urgently wanted for well paid positions as
Draughtsmen, Inspectors, etc., in Aero, Jig and Tool,
Press Tool, Electrical, Mechanical and other Branches of

Engineering. Practical experience is
unnecessary for those who are willing
to learn-our Guaranteed " Home
Study " courses will get you in.
Those already engaged in the General
Drawing Office should study some
specialised Branch such as Jig and
Tool or Press Tool Work and so con-
siderably increase their scope and
earning capacity.

OVER SEVENTY YEARS OF
* CONTINUOUS SUCCESS

NATIONAL INSTITUTE Of ENGINEERING
(In association with CHAMBERS COLLEGE-Founded 1882)

(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 quali-
fications through special RAPID FULLY -
GUARANTEED COURSES.

14,40 //ITIRESTING COURSES

TO SELECT MOM!
A.M.I.Mech.E., A.M.I.M.I.,

A.M.I.C.E., A.M.I.Struct.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 1885,
our success record is unapproachable.

ALL TEXTBOOKS ARE SUPPLIED FREE
PROMPT TUTORIAL SERVICE GUARANTEED
NO AGENTS OR TRAVELLERS EMPLOYED
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