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Get the right exposure every time!

Do your pictures ever come out over-exposed or under-
exposed? You need a Johnson Standard Daylight
Exposure Calculator! It's only 4/6d. With this calcula-
tor, you just ‘dial’ for the correct exposure. It's easy!
You ‘dial’ the sort of subject you are photographing,
the light conditions, the weather, and the speed of the
film you are using—then read off the exposure details,

Other calculators for colour cine, artificial light, and
flash are also available. Ask your local photographic
shop about Johnson calculators.

JOHNSONS

Heavy Gauge Steel

SHELVING

1,000’ OF TESTIMONIALS

ARE YOUR GUARANTEE OF YALUE

@ Brand new—Manufactured in
our own works,

@ Shelves adjustable every inch.

@ Heavy gauge shelves willcarry
4001b.each.

® Stove enamelled dark green.

77 High ® @ shelves per bay— Extra shelves 8/-
34" Wide each.
12° Deep ® Quantity discounts.

ODELIVERED FREE, READY FOR
ERECTION IN ENGLAND
SCOTLAND & WALES.

N.C. BROWN LTD
GREEN LANE WING, HEYWOOD, LANCS.
Telephone: HEYWOOD 69018 (6 lines)

Ex-M.O.S.

14DAYS
FREE
TRIAL

TOOLROOM
CLINOMETERS (Micrometer Bubble Type)

An Engineer’s Clinometer of great precision.
Main scale is divided 0-20 deg. in | deg. divisions
and angles to within £ minute can be read
speedily on the micrometer thimble. For their
original military purpose a clip was fitted to the
base but this clip can be easlly removed in the
Machine Shop. Nett weight 22 oz. Length of
base 3} in

Ex-M.0.S. WALTHAM STOP WATCHES

A high quality } second recorder with minute recorder
reading 0-30 minuges. Offered ot fractlon of cost. £3.1 5.0.

OPTICAL TEST SET

Containing 36 :arefully graded lenses of Crown glass.
Focal lengths from 4 in. to 120~in. Dia. 47 mm. Al in the
new Vu-File transparent pack.

CHARLES FRANK LTD

67-71S SALTMARKET, GLASGOW, C.I|

Phone : BELL 2104/7 Established 1907

Britain's greatest stocks of new, used and Ex-Govt. Optical and
Scientific Equipment. Send for illustrated catalogue.
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EXPERIMENTAL SPRINGS?

No. 760 h No. 757
ThreedozenAssorted | ThreedozenAssorted | Extra Light Com-
é.xgtn Coigpressuzg 17 to 4” long, $" 0 3~ | Pression, 1 gross
long 310 185.W.G, | diam., 19G 10 15G. | gisonsd: ¥ 1o
|_}* t0 4" diam. 7i6 | 6/6 271018 SW.G. 18]

Have you a Presswork problem?
If so, the help of our Design Staff is yours for the asking.

Really interested in
Springs? ““‘Spring
Design and Calcula-
tions” 10th Edition
tells all post free 12/6

eI . ] Cut Production Costs
is it? Pick what you want, when you want it, from with Terry's Wire

That spring you want . . . in a hurry . . . where

Iﬁooking ;or gt}od

ose Clips? Send for

TERRY'S BOXES OF ASSORTED SPRINGS | SIRCLIPS. We can in sizes to grip from | & sample of Terrys
(0]

supply immediatel¥
—our fine range of small boxed assortments of from stock—from &

TERRY'S [ty

Jor SPRINGS Redditch, Wores.

(Makers of Quality Springs, Wireforms and Presswork for over 100 years)
HT3IB

} Security Worm
Drive Hose Clip and
price list.

HERBERT TERRY

experimental springs. We can show you only a_
few from the range here. Send a postcard for
our full list—and if ever you're stuck with a
spring problem send it along to our Research
Department—they’ll gladly help you out.

A NEW-FRACTICAL wAY
of YNDERSTANO/ING
RADIO - TELEVISION - ELECTRONICS

Including: Transistors; VHF[FM; Hi-Fi equipment;
Computers; Servo-mechs; Test Instruments; Photo-
electrics; Nucleonics; etc.

Radiostructor—an organisation specialising in
electronic training systems—offers a new self-
instructional method using specially designed equip-
ment 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 Icarning!

.. Your Career
;o'e .. Your Own Business
.. An Absorbing Hobby

RADIOSTRUGTOR

LEADS THE WORLD
IN ELECTRONICS TRAINING

To RADIOSTRUCTOR (Dept. G28) READING, BERKS. l
Please send brochure, without obligation, to:— |
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Practical, money-saving books for owner-
drivers who carry out their own overhauls
and repairs . . .

PEARSON MOTOR CAR
MAINTENANCE & REPAIR BOOKS

Practical
guides
covering
all aspects
of repair
and
overhaul
—fully
illustrated

Only

12s. 6d.
each

A book
for each
make

The following books are available . . .

AUSTIN CARS

4th Edition—models since 1932—256 pages
AUSTIN-HEALEY CARS

I'st Edition—models since 1952—192 pages
FORD ANGLIA, PREFECT,

POPULARS8 & 10h.p. CARS

3rd Edition—models since 1934—232 pages
HUMBER CARS

Ist Edition—models since 1946—184 pages
LAND ROVER

Ist Edition—models since 1948—164 pages
M.G. CARS

2nd Edition—models since 1934—214 pages
MORRIS CARS

3rd Edition—models since 1934—232 pages
RILEY CARS

Ist Edition—models since 1936—200 pages
ROVER CARS

Ist Edition—models since 1934—236 pages
STANDARD CARS

Ist Edition—models since 1936—248 pages
TRIUMPH CARS

Ist Edition—models since 1937—244 pages
VAUXHALL CARS

2nd Edition—models since 1933—244 pages
VOLKSW AGEN

Ist Edition—models since 1947—184 pages
WOLSELEY CARS

Ist Edition—models since 1936—192 pages

12s. 6d. each FROM ALL BOOKSELLERS

. ..or in cose of difficulty, 13s. éd. each by post from

C. ARTHUR PEARSON LTD., Tower House, Southampton

Street, London, W.C.2
PEARSON

SPECIAL. HEAT RESISTING
GRADE P.V.C. HEATING
CORDS, Nylon centre, Copper/
Nickel conductor, woven glass
braided. For soil warming. under-
carpet heating, frost-free pipes,
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 S TO YOUR ELECTRIC BLANKET AND
BRING IT UP TO DATE

THERMOSTATS. BW/1, 5 amps, 15/6. Post 8d.
SN/40 4 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, ctc.
TELEVISION SUPPRESSOR KIT. for appliances
up to | amp., 3/6. Post Free.

BI-METAL. Hi-Flex 45 3/16 in. x .010, 6d. per foot.
Standard 1§ in. x & in. x .036, 6d. Plus postage. L
MAGNETS. Sintered Bar Magnets of great power and
s;’tabilétg % in. x 3/16 in. x 1/16 in., 9d. each. 8/- doz.

ost 9d.

CAR HEATER ELEMENT. 6 in. x 1} in. 200/250 v.
100 w. 6/- each.
THETECHNICAL SERVICES COMPANY, Banstead, Surrey

We canlist only a few items in this space. Send 6d. in stamps
for Catalogue and S.A.E. for enquiries.

Win a Prize with YOUR Work at the
MODEL ENGINEER

EXHIBITION

CENTRAL HALL, WESTMINSTER
AUG. 16—26 lla.m.—9p.m. Closed Sunday

Engineering scale models, toolsand workshop appliances can be
entered and there are cups, silver and bronze medals, cash
vouchers and diplomas to be won. Write now for entry form
to Jilt Marten, Exhibition Dept., 19 Noel Street, London, W.|

Closing Date: Friday, July 7.

LEARN A LANGUAGE By the Pelman Method
THE pleasure of a visit abroad is greatly enhanced when you
are not dependent on others for all ,ou wish to say.

The problem of learning a foreign language in half the usual
time has been solved. The Pelman method is enabling thous-
ands of men and women to learn langnages without translation.
By the Pelman method you learn French in French and so
on. Eunglish is not used at all. r

The system is cxplained in four litile 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 Street, London, W.1.
Please send details of Pelman method of learning:—French,
German, Spanish, Itatian. (Cross out three of these)

Address.
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With a Valtock automatic Blowlamp
YOU can do

So MANY JOBS so WELL

Soldering, Modelmaking, Plumbing, Paint Stripping, etc.

The “2000. Ideal
tor model makers,

The “Major.” A
larger version of the

2000 fitted with
N MName shield to give
{ targe Rame: for most

big soldering jobs
about the house.

hobbyists and ser-
vice engineers for
fine delicate work,
soft soldering. glass
bending, etc.

price 14/7

The " No. 1. The
D.4.Y. man's best
friend.  Full size.
powerful. For paint
stripping. heavy sol-
dering and all big
plumbing jobs.

PRICE 63/-

And the SLOTGRIP torsion scfewdriver
the D.1.Y. Man’s Latest Aid

Positively grips screws on the end of its blade.

Soldering lron
attachment. Fits the
“Major" and "2000"
Gives you a solder-
ing iron anywhere—
away trom electrical
supplies.

PRICE 5/-

For putting screws
in awkward places.
Automatic  action.
Push—it grips. Pull
—it's released.

erice 5" 7/6

Get them at your local hardware shop or send to us for
narne of nearest stockist.

VALTOCK LIMITED
Regency House, |-4 Warwick Street, London, W.1
Telephone: GERrard 1667

I} Size 1" x 13"
NG OFFER.. dlalun. Latest gc-
D o velopment.  Ex-
FUL 6-12v. tremely  power-
- UTETEN(I{d ful with  low
A consumption.
MOTORS. Weighs as little
as Iwo ounces
and totally en-
OFFERED AT A PRACTION OF MAKERS PRICE [ Rarath
witch: forward, reverse, stop.
scif-lubricating and long life sintered bronze

post /-, Ask for free flexibie drive.
!\lORQF KEYS romlly cnclosed in bakelite case with easy
acccﬁs for all adjustments. Shrouded tcrminals. Overall size
117 x 2° with mounting holes. 10/6, post 1/-.
REMOIF CONTROL SWITCH. Double Pole Changeover
in tubular hand-opcrated case, 4”7 x 5/- each, post 1/-.
i h.p. CAPACITOR MOTORS, 230 240 volis, 50 cycles,
1,420 r.p.m., {7 shaft, standard foot mounting. Or 1" shaft
resilient monnnnn Either type £5/10/0, carriage 10/-.

L. WILKINSON (CROYDON) LTD.

19 Lansdowne Road, Croydon, Surrey CROydon 0839

e SPECIAL OFFER e | TAPE RECORDER
6 MULLARD TRANSISTORS
D Dhons AMPLIFIER £7 19.6.
! OgBIID 653 each ONLY 1
2 OcCs 6/9
1 OCa4 9/9 . 47/6
2 OC45 .
and Diode I/ i Per set
G.E.C. tybes avavlable Post Free | Gem ;
pact, well designed 5
MINIATURE |6 '9 valve amplifier. O.P. 3'5 watts.
SPEAKERS Input for mike, radio and gram.
2 and 3 w. New. P& P 1/' Controls: Record, playback,
ELLIPTICAL I 5 9 volume and onfoff tone. Size: 84
SPEAKERS / % 3 % 43 inches. Ins. and carr.
7x4and8x3In. New. P& P29 | 4/6. Drawings available. .
| C N “llFord 1 Send for |
DUKE & CO. (London) LTD. o553 | Sendfer

621/3 Romford Road, Manor Park, E.i2 Catalogue.

' Whether you solder
| to
@ keep things IN....
|
J ‘M

G keep things OUT...

I‘

o,

)r

success
is certain

with I\@
 FLUXITE

You can’t go wrong
with FLUXITE. -Every
engineer and mechanic
confronted with a
soldering job knows
FLUXITE is the flux that
never lets him down.
FLUXITE’S great
popularity is proof
positive of its qualities.

f Obtainable from all good - class
‘ Ironmongers and Hardware Stores.

MP.90
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VALUABLE NEW HANDBOOK
T0 AMBITIOUS

ENGINEERS

FREE

b2

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 ?

THIS BOOK TELLS YOU

% HOW to geta better paid, more
interesting job,

Y HOW to qualify for rapid pro-
motion.

Y HOW to put some letters after
your name and become a*‘ key-
man " .. . quickly and easily.

Y HOW to benefit from our free
Advisory and Appolintments
Depts.

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

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

156 PAGES OF EXPERT
CAREER - GUIDANCE

MECH. ENGINEERING
Gen., Mech. Eng.—Mainten:
ance Eng. — Diesel Eng. —
Press Tool Design — Shee:
Metal Work — Welding —
Eng. Pattern Making
ln.vpecnon—Dmughrsmanshrr
— Metallurgy — Production
Eng,

RADIO ENGINEERING
General Radio — Radio &
TV Servicing — TV Eng. —
Telecommunications — Elec
tronics—Sound Recording—
Autcmation—Practical Radic

ELEC. ENGINEERING
General Electrical Eng

In lations— D1

ship — HMluminating 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

You are bound to benefit from
reading ‘* ENGINEERING
OPPORTUNITIES,” and if
you are earning less than £2°
a week you should send for
vour copy now—FREE ai
without obligation.

POST NOW &f

1
TO: B.L.E.T. 410A, COLLEGE

2d. sramp!
if posted in |

—Radic Amateurs’ Exam. General Building — Heating HOUSE, 29-31, WRIGHT'S an unsealed

CIVIL ENGINEERING & * Ventilating —, Plumbing LANE, W.8. envelope.

Gene]’mal Civil ‘S@ng a2 Ilwlgm- = A}; rc_'hi{ecliérel)—— Carpertry % g EREE < ENGINEa :

cipal Eng. — Structural Eng — Painting ecorating — ease send me a copy of

S’zmlary Eng, — Road Eng.  Specifications & Quantities 1 OPPOKTUNITIES” 1 am mle{e.\'led in (state subject, )

Hydraulies—Mining—Wate: — Surveying — Architectural exam.,.or career).

Supply — Petroleum Tech. Draughtsmanship. [] ]

WE HAVE A WIDE RANGE OF COURSES IN OTHER SUBJECTS I '

INCLUDING CHEMICAL ENG., AERO ENG., MANAGEMENT, ' l

INSTRUMENT TECHNOLOGY. WORK STUDY, MATHEMATICS NAME

ETC, | |

Which qualification would increase your earning power l I

A.M..Mech.E., AMS.E.,, AM.IC.E., AM.Brit.LR.E,, AF.R.Ae.S.

BSc, AMLPE, AMIML, ARLBA, ALOB, AMIChemE. | ADDRESS.. = ]

A.R.IC.S,, MRSH AMIED AMIMunE CITY & GUILDS,

GEN CERT.OFEDUCATION. ETC. | |

BRITISH INSTITUTEOFENGINEERING TECHNOLOGY | - = e S ]
410A, COLLEGE HOUSE, 29-31. WRIGHT’S LANE, W.8. ' WRITE IF YOU PR.EFER NOT TO CUT THIS PAGE 1

THE B..E.-T. 1S THE LEADING INSTITUTE OF ITS KIND IN THE WORLD
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FAIR COMMENT
BRITISH STANDARDS INSTITUTION

NE of our many young readers wrote to us recently and asked
O what a number meant when it was prefixed by the letters
B.S. and applied to a material like steel. He mentioned that
he had seen this many times applied to metals and thought it was a
manufacturer’s type number. When he saw the same prefix applied
to marine plywood, he wondered a little but when it turned up again
with reference to an interior sprung mattress, he thought it was
time to get the whole business sorted out.

Many of our engineering readers will already know that this coding
is the mark of the British Standards Institution and indicates that the
product on which it is carried is made to a certain predetermined
standard. It is not, however, merely an indication of quality.

By definition, the British Standards Institution is recognised by
industry as well as the Government, as an organisation devoted to the
preparation of standards, applicable throughout the whole of the U.K.
and for the allocation, under licence, of certification marks, giving
assurance of compliance with British Standards. These may be
applied to dimenstons, methods of use or codes of practice, terms’
and definitions, methods of testing and sampling and standards to
permit assessment of fitness for purpose.

Viscount Hailsham, Lord President of the Council and Minister
for Science, when opening the Seventh Standards Engineer’s
Conference recently, told delegates:

“ An efficient economy requires standards——partly in order to
achieve savings by the elimination of unnecessary variety and partly
in order to reduce waste and danger by preventing the production ef
sub-standard goods.

 Opinions might differ as to how far and in what manner national
standards should be compulsory,” he went on. ‘ Whatever view we
take on this, it is clear that they cannot simply be imposed from
without, whether by Government or by any other external force.
They must result from discussion between representatives of the
producer and the user; they must be a blend of scientific knowledge
and industrial and commercial experience ; and they must be expressed
clearly and intelligibly.”

Stressing the need to revise existing standards, as well as to produce
new ones, Lord Hailsham said: * Old standards which have become
obsolete are, or can be, as dangerous to industry as no standard at all.
It is essential that our standards should be a real incentive to adopt
what is best in current engineering practice and pot a means of
tolerating the mediocre or the worse than mediocre.”

These comments on the aims and purpose of the B.S.I. give a very
good idea of the work the body carries out and the point particularly
worth emphasising is that standards are set only after considerable
discussion between the B.S.I., the producer and the user.

The conference was a lively one and the freedom with which the
delegates commented on the work done by the Institution would
seem to a guarantee that unrealistic standards will never be tolerated.

The conference served to underline the ever increasing interest of
industry in standards and many useful conclusions were reached
which may influence the future activities of the B.S.I. One of these
emphasised the necessity to keep British Standards in line with
international practice—a view which we heartily endorse, particularly
having regard to Britain’s possible future membership of the
European Common Market.

1Te August, 1961, issue will be published on July 28th, 196). Order it now!




What of their

Future?

INCE the end of World War I1 great advances have
been made in the deployment of nuclear power
for peaceful purposes. It is now being used on land,
on sea and under the sea, but it has not so far made
its début as a power plant for aircraft. The intensive
study which has been put into the subject during the
past ten years has, however, brought the day when
the first nuclear-powered aircraft flies very much
nearer. This will, of course, be a research aircraft
and its design is already finalised. Its appearance can
be seen from the cover design prepared by one of
our artists and the aircraft will be known as the
Convair NX-2. It has not yet been decided what type
of nuclear power plant will be installed but the choice
is likely to be between two types which are being
developed in parallel; they are the General Electric
direct-cycle and the Pratt and Whitney indirect
cycle. The airframe requirements for these two
plants are considerably at variance and the Convair
NX-2z is therefore a very versatile compromise cap-
able of flying with either or both power units.

The .unusual configuration is designed to keep the
crew space as far away from the power plant as
possible as this helps to cut down the weight of
shielding required and helps in isolating the reactor
unit when installing and taking down. It is also pos-
sible with this configuration to install various types
of power unit without modifying the basic aircraft.

The Biggest Problem
This is likely to be the matching of the nuclear
engine to the airframe and a great number of critical

U.S. artist visualises a Discoverer type satellite with two

SNAP-1-A generators attached to its blunt end. The

two devices would provide 250W. during a year long
earth-circling flight.

v By i
technician prepares the SNAP 1-A atomic generator
for electrical tests at The Martin Company in Baltimore.
The odd-looking device, studded with caps marking
the location of 277 thermocouples, is 34in. long and 24in.
in dia.

.

During construction of SNAP 1-A4, Martin Company
technicians drill holes for thermocouples and channels
for electrical connections in the device’s insulation.
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factors are at present under
consideration. Such things as
shielding weight, reactor wall
temperature, free flow area
ratio of the heat source, tur-
bine inlet temperature, opti-
mum altitude and component
efficiency all have their effect.

Another point to be taken
into account is the effect of
radiation on components and
materials. Oils and hydraulic
fluids can take on a jelly con-
sistency, glass can fog and
tyres can harden until they
shatter on impact like glass.
These  complications are,
however, well on the way to
being solved.

The Ultimate

The nuclear aircraft of the
future is envisaged as being
a high-altitude supersonic
plane capable of flights lasting
several days. Although it is
fully realised that such an
aircraft is still many years
away, even in the form of a
flying testbed like the NX-2,
the U.S. Airforce is already
conducting nuclear flight
experiments in a special simu-
lator.

The Convair NX-2 which
is designed to be the first
hesitant step towards a new
generation of aircraft is al-
ready imprinted with a look

Space  for
~——liquid mer-
cury shield.
Thermo-
electric
couples.
Cerium-144
pellets.
Radiant
heat reflec-
tor. Cooling
cotls used in
ground
handling.
Insulation.
Heat
shutter,

A cutaway drawing of the SNAP 1-A atomic generator shows the

outer thermocouple studded metal container and the device’s inner

construction. During the ground-handling prior to launching, the

hollow interior of SNAP 1-A can be filled with liquid mercury, which

acts as a radiation shield. The mercury would be drained out moments
before lift-off to reduce weight.

of the future. How will it
develop? Along the lines of the Lockheed supersonic
liner sketched in the heading perhaps. Who knows?
In ten years time, however, we should be well on
the way to finding out.

Nuclear-powered Space Ships

In the field of space research too the atomic energy
angle has not been neglected. Several new develop-
ments have been reported in the utilisation of atomic
devices. The programme in which this work has been
carried out is known as SNAP-Systems for Nuclear
Auxiliary Power—and the aim is to select from several
designs a power source sturdy enough to operate for
at least a year without attention in the rigorous con-
ditions of outer space. SNAP power is intended to
be used in long-lived instrumented satellites to
observe weather conditions and to send television
programmes around the world; to transmit informa-
tion from space to earth and eventually to aid
interplanetary travel.

One device, SNAP 1-A is at present being tested.
Heat emitted by a radioisotope is converted into
125W. of electric power inside an egg-shaped con-
tainer 34in. long and 24in. dia., weighing 175lb.
SNAP 1-A was designed and built by the Martin
Company of Baltimore and, as can be seen from the
photographs, 277 screwheaded caps of thermocouples
stud its outer metal surface.

There are no moving parts inside the device. A
capsule made from pellets of the radioisotope Cerium

144 is at the centre and this material decays slowly,
producing heat which raises the temperature of the
inner ends of the thermo-electric elements. The
elements’ outer ends remain cool and the difference
in temperature between opposite ends produces a
small electric current in each pair of thermocouples.

To prevent radiation escaping the Cerium 144
pellets are tightly sealed and insulated. If the satel-
lite carrying rocket, due to some failure or mis-
calculation, did not reach orbital velocity, precautions
have been taken to ensure that the radioisotope would
not be released. After being successfully put into
orbit, the fuel capsule is intended to burn up and be
entirely destroyed on re-entry into the atmosphere.

During testing, the fuel capsule will not be
installed inside the satellite until the rest of the sys-
tem is known to be satisfactory. Liquid mercury will
then be used to fill SNAP 1-A and act as a radiation
shield during final ground handling tests prior to
launching. The mercury will be drained off just
before firing.

Generator output is kept constant by a special
device. It is arranged at the beginning of the oper-
ation for the Cerium 144 to give off too much heat
and for a temperature sensitive shutter to allow some
of the heat to leak out. As the radioisotope decays and
the heat it emits decreases, the shutter will close
gradually, thus keeping the electricity output con-
stant.

What are the advantages of the system over solar
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A close-up of the U.S. Atomic Energy Commission’s

“ Kiwi-A-Prime”’ nuclear reactor, the Commission’s

second reactor made to test the feasibility of nuclear
propulsion for space vehicles.

cells? Well, firstly it operates independently of the
sun and is able to produce power while in the shadow
of the earth; it also is unaffected by the impact of
micrometeorites. Additionally the chance_of any-
thing going wrong is reduced by there being no
moving parts.

A Compact Reactor

In the same programme, another device—a com-
pact reactor—is able to generate electricity without
moving parts. This is SNAP-10. Tests are at pre-
sent being carried out on a 7in. high and 7in. dia.
experimental nuclear core for this reactor. It has a
volume of % cu. ft. and weighs under 200lb. The
firm responsible for designing and building the core
are Atomics International and criticality was achieved
about a year ago. Tests are continuing at an Atomic
Energy Commission facility in the Santa Susana
mountains in California.

A thermoelectric conversion device is included in
the complete SNAP-10 system which generates some
300W. Heat from the reactor is passed through
thermocouples surrounding the core. Excess heat
passes on to the fins and thence by radiation into the
atmosphere.

The fuel and moderator used in the experimental
core is a homogeneous mixture of Uranium 235 and
zirconium hydride. Beryllium heat conduction and
reflector units are used. The device is divided into
two identical units which are brought together by
remote control to achieve a sustained chain reaction.
Each of the halves is built up with alternate layers of
fuel-moderator discs and circular conduction plates
within a reflector.

A Larger Reactor

Thirty kilowatts of electricity continuously for
about a year is the production schedule for a larger
reactor, known as SNAP-8, being developed by
Aerojet-General Corporation and Atomics Inter-
national who are responsible for the conversion sys-
tem and the reactor respectively. All-up weight,
including reactor and shielding will be 1,500lb. and
it is expected to be ready in about five years.

The major components of SNAP-10 include in
addition to the reactor a heat-to-electricity conver-
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sion systemt similar to most electricity generating
systems and including a boiler.

The reactor will heat a closed loop of liquid metal.
This loop will pass through a boiler, through which a
second loop containing mercury will also pass. Loop
1 will heat Loop 2, vaporising the mercury. In turn,
the vaporied mercury will drive a turbine powering a
generator which will produce electricity. After the
mercury goes through the turbine it will be passed
through a series of tubes forming a radiator several
hundred square feet in area and the cooling effect will
change the mercury from vapour back to liquid. The
mercury will then continue through the closed loop
under pressure to repeat the cycle.

After the launch of any SNAP device, the critical
periods of flight will be over water and any falling
nuclear device or components will be heavy enough
to sink immediately. Since the materials have very
low solubility in water and a high resistance to salt
water corrosion, there should not be any appreciable
solution in the sea until the activity level of the fuel
and fission products is within acceptable limits.

The reactor will be shielded effectively to keep
reactor radiation from damaging the system and the
spacecraft around it.

A spacecraft weighing several tons will eventually
house SNAP-8, the generating system being turned
on after. the ship achieves orbital velocity. A dual
version, using a single reactor could eventually be
sent up in a 15-ton Saturn-boosted spacecraft.

These are just two more uses being found for
atomic energy. Will it, we wonder, ever completely
replace conventional fuels?

A technician examining one half of the nuclear core of

SNAP-10, a compact reactor to generate electricity for

space vehicles. In test operations, which have already

been carried out, the two halves of the core are brought
together to attain nuclear fission.
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NOTES

The Stone-Vapor Boiler
ESCRIBED by the makers as a forced circula-
tion single pass coiled water tube boiler without
drums or headers, this unit is the modern substitute
for the conventional solid fuel boiler. It is compact
and highly suitable for use on mobile equipment and
widely used in industrial, marine and diesel loco-
motive installations all over the world. It is simple
to install and is completely automatic in operation.

The Stone-Vapor boiler.

A three-cylinder positive displacement feed pump
delivers water to several sets of coiled tubing, con-
nected in series. A down-fired air atomised oil burner
evaporates go per cent. of the water passing through
the coils. Unevaporated water carries any scale form-
ing sludge through the coils at high velocity into a
steam separator where the carryover water and sludge
settle out in a sump. Steam of over g9 per cent.
quality flows out of the steam outlet non-return stop
valve.

Further information is available from J. Stone and
Co. (Deptford) Ltd., Arklow Road, London, S.E.14.

British Equipment in U.S. Space Research
HEN Commander Alan Shepard returned from
his trip into space, the task of locating his
capsule was made easier by a piece of British equip-
ment. This was used too in locating chimpanzee Ham
and monkeys Able and Baker. The device is an
Ultra SARAH beacon, a small radio transmitter of
the type which has saved the lives of many ainmen
forced to land in the sea.

NEWNES PRACTICAL MECHANICS

477

World’s FirstAstronomical Clock
ROBABLY the most com-
plex mechanical clock
ever to be shown to the public
was on view at the Science
Museum recently. It is an
exact copy of a clock first
designed and built by John
Dondi, an Italian Professor
of Logic, Medicine and Ast-
ronomy, some 600 years ago.
Dondi’s clock, all in brass and
bronze, sxlver and gilt, with
finely ‘cut teeth and gearing,
was built at a time when the
standard clock was of clumsy
forged iron and built by the
local blacksmith.

The reproduction shown on
the right was built by horo-
logical author H. Alan Lloyd
in conjunction with the
firm of Thwaites & Reed
Ltd. The clock indicates
the hour, continuous indic-  § :
ﬁﬁ:e:?fisﬁzc:;g?fm? 4 The astronomical clock.
of the sun, daily length of daylight, Dominical letter,
fixed feasts of the Church, day of the month, annual
calendar wheel, conversion of mean to sideral time,
perpetual calendar for Easter, trajectories of the five
planets, elliptical trajectory of the moon and dial of
the nodes.

Deepest Well

HE Rasidpur-2 oil-well being drilled in the Sylhet
, district of Pakistan has reached a depth of
15,000ft. or nearly three miles. This is the deepest
well ever drilled in the East.

New Anaesthetics Control
HELL Laboratories and the Royal College of
Surgeons have co-operated to produce equip-
ment for analysing a patient’s breath in half a minute,
using the new technique of gas chromatography.
Basically a minute sample of the mixture of gases to
be analysed (patient’s breath) is injected into one end
of a long tube containing special chemicals and
emerges at the other end as separated gases, which
can be quickly identified and measured. The
apparatus can be seen in the photograph below.

(Below) The new breath analysis apparatus.
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strengthen the Swedish navy by order of King

Gustavus Adolphus. She was probably
launched in 1627 at the Royal Dockyard which was
then situated opposite the Royal Palace. Her arma-
ment was formidable and comprised 64 cannon, of
which 48 were 24-pounders, eight 3-pounders, two
1-pounders and six mortars. They were all bronze
and had a total weight of about 80 tons. She probably
had a crew of about 130 and a detachment of about
300 soldiers. Although there are no drawings
available, she probably resembled the vessel drawn
in Fig. 1.

On August 1oth, 1628, with all her arms, ballast,
stores and crew aboard she lay at the waterside Royal
Palace ready to begin her maiden voyage. It was a
Sunday afternoon, sunny, with a light breeze blowing
from SSW. She was warped from her berth and
moved slowly downstream, her sails were set and a
crowd, which had turned out to see Sweden’s
mightiest warship, cheered her on her way.

Off the isle of Beckholmen in the harbour a sudden

H.S,M.S. Vasa was built as part of a plan to

Fig. 1 (Left).—"“ Stora Kronan,” built in Stockholm in
1668, will give an impression of *“ Vasa’s » original

appearance.

Fig. 2 (Below).—The journey to shallower water.
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Fig. 3.—Stages in lifting * Vasa "’ I
and moving her to shallower water.
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VASA

squall hit the Vasa and she heeled over to port. The
wind was not strong enough to pull the sheets
through their blocks and the captain ordered all
cannon to be hauled to windward to counter the list.
But it was tco late. The lower cannon ports, which
were open, dipped below the surface, the sea flooded
in and the Vasa sank.

A Court of Enquiry set up later did not blame
either captain or crew and general opinion seems to
have been that the ship was well built but unstable.
Her hull was too narrow and her bottom too sharp
and there was not enough room for ballast. Had
there been more room, however, the extra weight of
ballast would have brought the lower gun-ports below
the water level, so it would definitely seem that the
design was at fault.

Attempts at salvage followed immediately and
although most of the guns were eventually brought
to the surface, all attempts to raise the Vasa failed,
although an English engineer did manage to put her
on an even keel. Finally all attempts at salvage were
abandoned.

The Wreck Discovered

An amateur marine archeologist, Mr. ‘A. Franzen,
began looking for the Vasa in 1954 and two vears
later he was still searching. Then one day he fished
up a piece of blackened oak. He contacted the Naval
Diving School and a few weeks later master diver

i

Fig. 5° (Left).—One of
the many fine pieces of are
carving salvaged™ being
inspected by Chief Diver
Per Edvin Falting.

Fig. 6.—One of the Flygt submersible pumps being
lowered into place.

Edvin Falting found himself standing beside the
looming black hull of the Vasa.

She was reported to be lying on an even keel in
110ft. of water in a well protected part of the harbour.
A committee was formed which, in 1958, recom-
mended that an attempt at salvage be made. Support
was quickly received from H.M. King Gustaf Adolf
and the Wallenberg Foundation. The Neptune Salvage
Company offered to do the lifting free of charge and
the Navy decided to incorporate the underwater work
into its training scheme for divers. Interest was wide-
spread as the salvage of the Vasa would provide an
immense fund of knowledge about the construction

e (Concluded on page 499)

Fig. 4 (Left).—An
artist’s  impression  of
divers strengthening the

etylenpolyglykol, a

prevents cracking.

Fig. 7.—All wooden objects
being preserved with
soluble
wax-like substance which re-
places water in the wood and



Part 5 Quartering the
Wheels and Building
the Pony Truck

right angles to those on the other—known as

‘ quartering ” in the railway shops—and those
on the right-hand side should lead. That is, when
they are on front centre, nearest to the front of the
engine, those on the left side should be at the highest
point of revolution, or top centre. Various folk have
devised weird and wonderful gadgets for setting the
pins correctly, but there isn’t the slightest need for
them. All you require are a scribing-block or surface
gauge, a try-square, and a ‘‘ straight eye.” The way
to use them is shown in Fig. 24.

The driving wheel on one side should be already
pressed on the axle, as men-
tioned previously. Push the axle
through the axleboxes, and put
the other driving wheel on the
axle as far as it will go without
pressing, setting the crankpins
as near to right angles as you

THE crankpins on one side of the engine are set at

g
)
)

Nothing to be alarmed at in that job, is there?
assembly can then be put back in the frame. = The
Inspector Meticulous would probably tell you to
set the other four pairs of wheels in the same way, but
I know a trick worth two of that. I just push the axles
through their respective boxes from the right-hand
side, one wheel being pressed on each, and put the
remaining wheels on as far as they will go without
pressing. The pump and lubricator eccentrics are
put on their respective axles as they are pushed
through the boxes. All the crankpins are set as near
as possible to right angles ‘“ by eye.” The right-hand
coupling-rod is then placed over the crankpins on
the pressed-home wheels. The left-hand one is
applied to the other side, and if the crankpins don’t all
enter the holes in the bushes, it is a simple matter to

can get them ‘‘ by eye.” Take

out the hornstay screws, lift out
the whole assembly, and stand

it on something dead flat and /
true. I use a surface plate, but /

the lathe bed, or the saddle, /
would do. Put a short piece of '
&in. silver-steel, or a drill !
shank (anything straight will i\

do) in the oil duct, letting it ¢
project so that its end is level
with the end of the crankpin. o

Fix up the wheels so that they ~=-]
can’t roll; a block of wood or
metal at each side would do the
trick, or you could rest the axle
in the groove of a vee-block.
Now set the pressed-on
wheel with its crank on bottom
centre. Test with the try-

Pony truck

Fig. 25.—8ide, plan and front
views of the assembled pony truck.

square as shown; the edge of

the blade should pass exactly
across the middle of the crank-

pin and the bit of steel in the : T

oil duct. Set the needle of the
scribing-block to the centre of
the axle, tighten the screws so &
that the needle can’t accident-
ally shift, then apply it to the
other crankpin, adjusting the
wheel on the axle to bring the
centre of the crankpin to coin-

cide with the point of the needle. i

That is all there is to it. When

the two wheels are set as

L7
K4

shown in Fig. 24 they are L

4

correctly quartered, and the

second one can be pressed home.

Pian of Pony truck.



Point level with centre

of axle.

1 -
adjust the wheels until they do. When both rods are
on, and the wheels turn freely without binding any-
where, the rest of the wheels can bepressed righthome.

The rods can then be erected, the first and second
bosses being prevented from coming off by washers
in the recesses, secured by %in. or 5 BA countersunk
screws. To make the washers, chuck a piece of #in.
round mild steel, face, centre, drill No. 30 to about
}in. depth, countersink with No. 2 drill, and part off
a tyin. slice. The fourth and fifth bosses only need
commercial nuts and washers. The driving bosses
require no fixing, as the big-ends of the connecting-
rods prevent them straying. Note—all the bushes

el
N\
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Fromt elevation,

must be quite free on the pins; on tight places any-
where. The whole ten wheels should spin freely by
just turning the driving crankpin by hand, with the
wheels off the bench, and the axleboxes in running

Fig. 24.—Setting
crankpins at right
angles.

RH.
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tion, but which is easy to construct, and will stand up
to the job; see Fig. 25. It consists of a steel frame on
which the horns are mounted; these are bent from
steel strip, and held in place by a cross-bearer at the
top. Ordinary axleboxes with overhead springs are
fitted to the horns. Noside-control springs are needed
as the friction between the cross-bearer and the under-
side of the bolster prevents * hunting >’ at speed ona
straight road, while allowing ample freedom to slide
sideways on curves. As big sister’s pony simply
bristles with nuts and bolts, I've shown the little pony
with similar adornments; but if I build the engine
myself (I live in hopes!) I shall either use iron
rivets, or get busy with my old friends the oxy-
acetylene torch and a Sifbronze rod.

Making the Frame

A piece of }in. mild steel plate 6§in. long and 33in.
wide is needed for the baseplate or frame. Mark it
out to the dimensions shown in Fig. 26, and saw and
file to outline. The triangular hole can be cut by
drilling holes all around, breaking out the piece, and
cleaning with a file, or it can be cut out with a piercing-
saw (glorified fretsaw) in the same way as a kiddy cuts
out the bits of a jigsaw puzzle. That useful tool known
as an Abrafile will also make short work of it. Asamat-
ter of fact, the hole needn’t be cut at all by anybody
who doesn’t worry about appearance. To bend the
frame, grip it in the vice at the places indicated, and
hit the projecting part with a mallet, or what railway
shopmen call a * bacon-rind hammer ”’; that is, one
with hide insets at each end of the head. I always use
one, as it leaves no mark on the work. Drill a fin.
hole at the apex, and fit a bronze bush to it as shown.
After bushing the coupling-rods, you won’t need
detailed instructions for that little job!

P
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boxes and hornstays.
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The Pony Truck
The pony truck on the

position with bits of $in. l
1 ——4
& ”
[] h
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Sprin% block.

full-size engine is a com-
plicated box of tricks

square rod between axle-

consisting of bars, plates,
brackets, angles and
what-have-you, secured
by a multitude of bolts
and nuts. It would be

nuts J‘S'

Screws bolts and
" or 7.B8.A.

hopeless to reproduce it
as a working proposition

SSSveRy

-

in 34in. gauge; so what I

al.

have done is to scheme
out a simpler arrange-
ment which bears a fam-
ily likeness to its big rela-

Fig. 26.—Details and dimen=

sions of the pony frame.
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Fig. 29 (left)— De-
tails and dimensions of -
“the pony bearer.

’

Y

oK,

.
side. To cut the slot,
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The Horncheeks l

Four 24in. lengths of {5in. X &in. mild strip will
be required for the horncheeks, shown in Fig. 27.
Bend each at a right angle at §in. from one end; a job
easily done in the bench vice. The second bend is
made at 1 {sin. from the first; and as all four must be
exactly alike, bend them over a jig. This is just a
piece of steel bar about in. X 1in., and cut to the
length mentioned. Take the sharp edge off the ends.
Rest the jig on the lower bend, and grip in the bench
vice as shown in Fig. 28. If the upper end is then
beaten down on to the jig, the four horns will all be
the same height, which is essential. Trim the upper
bend to fin. length, and drill four No. 41 holes in the
bottom bend as shown in Fig. 27. Leave the holes in
the upper bend until the bearer is made and fitted.

Fig. 28.—Bending
the horns.

Vice
jaw

The Axleboxes

These can be made either from drawn bronze or
gunmetal bar of $in. X %in. section, or from cast bar.
As they are machined up in exactly the same way as
the main axleboxes, there is no need to go through the
ritual again; but note from Fig. 27 that they have
flanges on one side only. Take care to drill and ream
the holes dead square with the faces.

Ordinary brass rod, or mild steel rod, of fsin. X
Ysin. section, can be used for the spring blocks. Grip
the rod in the four-jaw chuck, and part off two §in.
lengths. Drill a tin. hole through. the middle of each,
as shown.

The Bearer

This can be made from a piece of 1}in. X sHin.
mild steel approximately 3fin. long. Mark out as
shown, in Fig. 29, then saw out the two side pieces to
leave a }in. centre, after which the bearer can be bent
to shape in the bench vice, using a bit of $in. square
bar as 4 gauge to get both bends equal. Trim the ends

to bring the overall width to 33in. and drill the No. 41°

screwholes as shown. Be careful when marking out

the curved slot; the radius of the centre-line should

be struck out first, through the centre of the bearer,
apd then the slot can be marked off by lines at each

half-round file. A piece
of }in. round steel

S
‘:;. %
1l |4
5rad. M

14
N° &1 arilf, i__ should slide easily from

7
_’i . one end to the other.
An exact fit doesn’t matter, as the pony is controlled
by the king pin; the slot merely limits the §ideplay.

Wheels and Axle

The pony wheels are 2}in. dia. on treads, with }in.
flanges, and are turned in exactly the same way as
described for the coupled wheels; so repetition is not
necessary. Same applies to the axles, which are turned

£y

Press fit in wheel. -
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— T ——— e
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Fig. 30.—Wheel and axle.

*

from $in. round mild or silver-steel rod, to the dimen-
sions shown in Fig. 30. Qil ducts are not required in
the pony axle, as you can poke the spout of an oil
feeder between the wheel spokes, and put a drop
down the oil holes on top of the axleboxes.

The king pin (Fig. 31) is also turned from #in.
round steel held in the chuck. Face the end, turn
down $in. length to }in. dia. and screw }in. X 40.
Part off at #}in. from the shoulder, reverse in chuck
and repeat turning and screwing operation on the
other end. The bearer pin is turned in the same way,
from }in. round rod to the dimensions shown m

(Continued on page 498)

Fig. 31.—(right) Guard Bend on A 1"
tron in the flat (left below), 7_0tted 162 5
stay bar (below right), king ine. r
and bearer pins. Rl 7 /‘lé
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A CAMERA TRIPOD
with BALL & SOCKET HEAD

By
G. R. Gilbert

Fig.1.—Thecom-
pleted tripod and
head in use.

HE tripod shown in Figs. 1 and 3 is adjustable
in height from 2ft. to 4ft. Cut from a plank of
well-seasoned 4in. thick timber (from second-

hand furniture perhaps) six strips §in. wide and 2ft.
long. Plane and sandpaper them smooth.

Make the clips, which hold the legs together and
allow them to extend, from 4%in. mild steel (Fig. 2).
The upper clip (see sketch) should be bent to allow
the legs to slide easily, but without any excessive play.
The lower clip is made large enough to take the small
brass pads which prevent the clamping screws from
digging into the wood.

For the tripod head, cut from }in. sheet brass a
disc 1}in. dia. and drill and tap a hole in its centre
}in. Whit. This is the thread in the tripod bush of
most modern cameras.

The three pieces which form the housing for the
legs are §in. wide and are bent at 120 deg. To hold
these parts together for silver soldering, use a }in.

1%’ dia. from

W' whitworth screw
18 brass il

soldered in

Self locking -
nut — L
2 BA.screw
< ~—

]

Underside of top
showing 3 segments
silver soldered on

Small brass
piece each
side to
prevent wear

Centre hole tapped
/4" wWhitworth

I/é brass pad
with shallow
hole for screw

3 preces V8°x 96" bent to

120°and silver soldered to disc

Fig. 2.—Constructional details
and dimensions.

Whit. bolt in the centre hole of the disc, a large
washer and a locking nut.

The 2 B.A. screws that join the legs at the head
should be fitted with self-locking nuts and tightened
sufficiently to prevent the legs moving on their own.
The screws which clamp the legs at the right exten-
sion are short with knurled or wing type heads. A
short length of }in. Whit. screw soldered into the
centre hole of the disc completes the tripod.

The Ball and Socket Head

Brass is the best material to use. Turn up the shape
shown in Fig. 2, the centre being bored out to {in.
except for the top end which is radiused down to
Ysin. The ball can be turned from brass or a §in. dia.
ball bearing used. To soften the latter, heat it to a

Fig. 3.—A further view of the head in use.

bright red and allow it to cool slowly. Drill and tap
a in. hole in the ball and into this screw and silver
solder a 13in. long pillar of {4in. dia. rod. This has a
{in. long shoulder turned on its upper end and is
tapped }in. Whit.

The centre plug is turned to slide in the outer
shell and has a 45 deg. groove turned in it fin. from
the shoulder at the base. The outer shell is drilled
and tapped to take a }in. Whit. screw with a knurled
head and a 45 deg. point to coincide with the groove.
Tightening the
screw should lift
the plug and clamp
the ball; if it does
not,adjusttheheight
oftheplugbysolder-
ing on brass discs.
The hole in the
bottom of the plug
is tapped }in. Whit.

Atone point at the
top of the outershell,
a fin. wide slot is
cut to allow the
stem to move to the
horizontal position.

3 /7/4'. whitworth

~~— 114 dia. disc
8" dia. ball

%' whitworth
prawith knurled head
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ENERALLY extension speakers must be per-

manent magnet types. The type which uses

an electro-magnet (field winding) will Not
do for an extension without special wiring.

An old T.V., radio or gramophone speaker, pro-
vided it is equipped with a permanent magnet, will
suit. Test for magnetism by holding a piece of iron
(say a nail) near the centre piece at the rear.

The extension speaker must match the output

“‘impedance " of the set (usually about 3%2). The
extension speaker may be bought alone, on a baffle
board, or in a cabinet.

In general buy an 8in. P.M. speaker with an
impedance of 322 and mount in a box 10 or 12in.
square. Suitable surplus speakers are advertised in
this magazine from time to time at about 8/- each.

Checking Impedance
Connect a flash lamp bulb in series with a 3 or 4V.
battery as shown in Fig. 151. The radio is disconnected

- Fig. 151.—
Extension Speaker sockets =y How to check
on Receiver ~ impedance.

%/

Fig. 152.—(Below) Usmg a co- axzal cable, plugs
and sockets for wiring extension speakers.

Solder
to
braiding

Speaker

EXTENSION

SPEAKERS

Part 17 in the Automatic House Series
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from the mains. If the lamp lights the system
required is of low impedance if the lamp does not
light it is of high impedance. This article deals in the
first instance with low impedance systems.

“ Adding ** Extension Speaker Sockets.

Where no provision is made for.an external speaker,
unplug from the mains and remove the back. If the
speaker is closely examined there may be only two
leads going to it, two other leads may be joined to
them and taken to a socket in the back of the set.

If however, more than two leads go to the speaker
the latter is of the Energised Type with an electro
magnetic coil and special care is needed or 3ooto 400V.
of H.T. may be tapped in lieu of the speech coil leads.
Examine the speaker more closely and find the two
leads which eventually connect to the actual “ cone ”
of the speaker (Fig. 153.) These leads may be very
thin and dust covered, but once found may be traced
through to two solder tags. Leads from here may
then be connected to the sockets. Verify that no H.T.
has been fed to the sockets, by wiring a lead tempor-
arily from the metal chassis and * sparking ” it on
the extension sockets. No sparks at all should be
obtained with the volume down low.

Test the extension speaker by wiring it to the
extension sockets. If the speaker is not in a cabinet

Fig. 153.—(Below) Inside view of a suitable cabinet
wired with an extenston speaker and internal separate
volume chritrol.

Cabinet...10°x 10% 5° deep —

Al

Inner wire of coaxial cable
soldered to tip of plug

Leatdiea

Hardboard

To Extension Speaker socket {Receiver



Tip contacts on Leaf !

Body contacts on Leaf 2,

Fig. 154.—The special type of Post Office jack plug and
socket used in many of the systems to be described.
Also a co-axial plug and socket which is an alternative.

Coaxial
cable to

Extension
Speaker

Coaxial socket
Fig. 155—A very simple form of extension speaker
socket fitted in a box for screwing to the wall.

lay it down cone towards the bench or damage may
be done on low powerful notes.

It may however be connected to a flash-lamp
battery and as the connection is made or broken the
cone should be seen to pull in or push out and a
clicking noise will be heard. The cone can be
VERY GENTLY pushed in at the centre to make sure
that it is quite free.

The Speaker Mounting

The speaker MUST be mounted on a board, known
as a baffle, or in a cabinet. Generally the larger these
items are the better the reproduction. A suitable
cabinet easily made and decorated to tone with any
reom is shown in Fig. 15§3. The dimensions will suit a
5 or 8in. speaker. The frame is made up of four pieces
of 4in. stuff pinned as shown. The front is of hard-
board with a hole cut in it to suit the speaker.

Baffles :

A flat baffle is a convenient and easy mounting
method. It is made of hardboard measuring 12in. X
10in. or larger. The edges are strengthened by
pinning on lengths of 2in. X 1in. softwood or by
using special tray moulding, obtainable at ““ do it
yourself ”’ stores.

Fig. 156.—A system giving almost constant volume as
speakers are inserted or removed from circuit. The
internal speaker switching may be omitted if required.

Extension Speakers jack sockets

NC = Contacts normally closed

(®)
Switched
low impedance
extension

Simple
low impedance
extenslon

Switched system
to operate either
or both speakers

Fig. 157.—Various extension speaker systems. Tri is the

transistor or valve output transformer. Loudspeakers 1, 3

and 5 are the original ones, 2, 4 and 6 are extensions.
S2 and S3 are ganged.

Extension Speaker sockets

To Recejver
Extension
Speaker
sockets

158.—Four sockets wired in parallel for a simple
system. Some precautions are necessary.

Fig.

Protection of the Cone Against Damage

Most speakers will stand the full volume obtained
by the ordinary radio set without mechanical harm,
however, if they are used with over about 4 or sW. of
power they may be permanently damaged. Great
care must be exercised never to bring the speaker
near iron or steel filings.

Really good mechanical protection from outside is
given by using expanded metal (obtainable from
Messrs. Lasky’s Radio Ltd., 42 Tottenham Court
Road, London, W.1) or by fitting small wooden
battens across the front of the speaker hole.

Dust is kept out by placing a layer of cloth between
the front baffle and the speaker (i.e. just behind the
expanded metal). Additional help in keeping dust
out is given by covering the magnet assembly in a
cloth bag which may also be part of the dust cover
already mentioned.

Wiring

Use twin plastic covered flex wire or co-axial tele-
vision cable for distances of up to 25ft. For longer
distances heaviet cable (low resistance) such as 15A.
mains cable or 6002 line transformers should be used.
These will be mentioned later.

From
Receiver
—

Inserting jack plug closes contacts ! and 4, and opens 2 83
Fig. 159.—How the system of Fig. 156 #s
wired up in a practical manner. See also Fig.

154. (Left) Theoretical wiring plan.
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Receiver

NC = Contacts normally closed

Using Sockets, Jacks and Plugs

It is possible to wire the system to a jack or co-axial
socket so that the speaker may be plugged in as
required. Such a system is shown in Fig. 152 where
television co-axial sockets are used. Three or four
may be mounted in different rooms. No harm
can be done to the radio, but the volume of each will

rop as more speakers are plugged in.

A suitable mounting is shown in Fig. 155. Itismade
up of 2in. X rin, or similar wood with a small hard-
board top about 3}in. square. The co-axial plug is
mounted on the panel with a solder tag underneath
as shown in Figs. 152 and 155. The box is fixed to
the wall using Rawlplugs or asbestos plugging and long
wood screws. Make sure the screws do not pierce
.the cable. The wires may be inserted in channels
chiselled out of the plaster of the wall. The channels
being filled with plaster or Alabastine afterwards. No
danger is involved in this as would be the case with
mains leads.

Using Jack Sockets

The sockets so far used are rather fragile. A more
costly but better method is to use Post, Office type
jacks. One type is shown in Fig. 154. The plug and
socket is obtainable from Messrs. Home Radio Ltd.,
187 London Road, Mitcham and should be ordered

To
Receiver
-—

.To
next
Socket

Braiding ‘connected together,

Inserting jack plug closes contacts 1and 4, opens 2 and 3
Fig. 161.—A special form of wiring for a series extension
system a$ in Fig. 160.

with one pair of nfo contacts and one of nfc. On
arrival the reader should scratch numbers on the
plastic body to correspond with Fig. 159. Make sure
also that the contacts which touch normally are doing
so and also check the others which make when the plug
is inserted.

Direct Connection Methods

The simplest arrangement is shown theoretically
in Fig. 157a. Boxes made as in Fig. 155 may be used
on the wall and connected with wire or co-axial cable
as shown (Fig. 158). The speaker is then plugged in
as required. If the jack sockets and plugs are used
the wires go only to tags 1 and 2 of Figs. 154 and 159.
The other tags are not used in a simple system.

Switching Speakers
Fig. 157b shows how the system may be adapted so

Receiver

NC = Contacts normally closed

Fig. 160.—A simple series speaker
system using normally closed jack
sockets.

that you may use either the main radio speaker or the
extension. A small throw-over toggle switch may be
mounted on the back of the radio. If this system is
used the extension must be permanently in circuit, or
a jack socket fitted with tags 1 and 3 joined with a wire
as well as the other connections. Similar arrange-
ments are seen in Fig. 159.

Fig. 157c shows how you can arrange a two-pole
three-way switch to give either main radio speaker,
external speaker or both speakers. The remarks
above also apply.

Using a Number of Extension Speakers

A number of extension speakers may be wired as in
Fig. 158. If used as shown the radio must always drive
ONE speaker (i.e. its own) or any number. The volume
will be less when more are added.

A better idea is to fit jack sockets with connections as
shown in Figs. 154 and 159. The wiring of each actual
socket will be as in Fig. 159. Co-axial cable is shown.
The cable is split at each box, the braiding being tin-
ned and joined again. Both inner ends connect to tag
1, the braiding through a piece of wire to tag 2. A
resistor R 10, etc., is fitted between contacts 3 and 1.
‘This puts the resistance in circuit if the speaker is
removed. Thus there is No loss in volume as addi-
tional speakers are inserted. The values for Ry, 5, 6,
7, 8, etc. will all be the same and about 4 or 58 each,
1e. about 8in. of 32g Nickel/Chrome wire wound
round an old radio resistor of value more than 10£.

If a 152 output transformer is fitted in the radio
the results with a series system (Fig. 162) will be
somewhat better, but this is by no means necessary.

Series System of Wiring

A number of speakers may be wired in series.
Generally the limit will be five of 32 impedance.
They are wired as in Fig. 160. If fitted with plugs,
shorting contacts must be wired (i.e. 1 and 3 are
joined). The volume will alter either up or down as
more speakers are inserted A fault will cause all the
speakers to mute.

The wiring of each plug is shown in Fig. 161. In
the last socket of the line, the braiding will be joined
to tag No. 1.

Better Fidelity System
If the series system is used with the wiring of Fig.
162 at each plug point the correct load is presented
always and the quality will be better. There will also
be no difference in volume as speakers are inserted or
removed from circuit. The circuit of Fig. 161 is used
but the resistor is fitted between contacts 1 and 3 in
lieu of the wire loop. It should consist of 6in. of 32g
Ni/Cr wire as mentioned already.
(To be continued)
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Fig. 162.—An improved series system, which

requires some knowledge of radio as another

transformer is rvequired in the receiver for
wovfeet oberation.
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HE photograph above was taken during a
T science lesson at Hayes Grammar School and
in addition to the usual science laboratory
equipment, it will be noticed that TV cameras, light-
ing and a monitor screen are also installed. The lesson
18 in fact being televised and transmitted to Barnhill
Secondary Modern School two miles away. In the
photograph on the right the lesson can be seen being
received on a high definition 27in. screen and being
monitored by the Barnhill school teacher.

‘This teaching aid is being tested by High Definition
Television Ltd., a company of the Pye Group. Two
Pye industrial television cameras are used, one
positioned directly opposite the teacher to televise
his desk and the blackboard and another (further left
in the picture) for enlarging small objects and to give
close-up views of experiments.

In the Hospital

In the photograph on the right a cardiologist at
Hammersmith Hospital is . examining a patient’s
heart under X-ray control. The equipment which
can be seen is an EMI Electronics closed circuit TV
camera fitted to a Siemens electron-optical image
intensifier and the picture is displayed on a high
definition monitor screen in the X-ray room and
elsewhere. Use of TV means easier and quicker
diagnosis of illness for the patient and radiologist and
enables examinations to take place in a lighted room.

A further use for closed-circuit TV has been found
in the new branch of Coutts Bank where senior
personnel use it to inspect ledger accounts, kept in
the ledger room, without leaving their desks.

Perhaps the days of the “ Television telephone ”
are nearer than we think.

Applications of this medium
have extended far beyond
the entertainment industry
and will undoubtedly spread
even further. The photo-
graphs on this page will
perhaps point some of the
ways that future expansion

will take.




A BATTERY
FLASH

B. C. Macdonald gives full

Fig. 1.—The completed flash

gun.

HE gun, shown in Fig. 1, is designed to take two
kinds of flashbulb, thelarger and more power-
ful bulb fitted with a bayonet cap, and the

smaller more popular capless bulb. To enable this
dual purpose to be served, it is fitted with a Philips
capless adapter. Incorporated in the adapter is a
device for ejecting spent bulbs so that these can be
removed easily and without burning the fingers. The
gun also has a test circuit so that if a faulty flash bulb
is encountered, the gun can be checked quickly.

The Casing

The case of the gun is made of plywood,«and once
the various ,parts have been cut to the dimensions
shown in Fig. 2 assembly is simple, using glue and
panel pins. The pin heads should be punched
slightly below the surface of the wood and the depres-
sions formed filled with a mixture of glue and saw-
dust. Finally, the whole is smoothed with fine glass
paper. The S.C.C. bulb holder is mounted on a piece
of wood #in. X 1in. X 4in. by means of screws, and
the wood is then glued to the rear panel of the case.
If a bulb holder of different length to that quoted is
used, the {in. dimension may need to be altered. The
holder should project #in. through the front panel.
Note that the holder and the attached wood must be
fitted to the case before the front panel is fixed in
position. The holder is of the type used in many car
and motorcycle tail and head lamps with . centre

Rear panel. 75 Top piece. Jk'x 7}2"

Front panel, same
dimensions as
rear panel

contact fitting, and possibly such a lamp holder could
be adapted, but the one used is of Bulgin make and is
fitted with a fixing bracket.

As it is difficult to drill holes in thin plywood with-
out splitting, the hole for the bulb in the front panel
and the hole in the top should first be made with a }in.
drill and afterwards widened out to size with a red hot
poker or metal bar. In this way holes with smoeoth
edges may be obtained. The hole for the push switch
must be counterbored on the inside halfway ({in.)
through the wood to allow the switch to be fixed.

Mounting the Clips

The . capacitor, resistor and battery clips are
mounted on two fin. plywood panels, each measur-
ing 14in. X 2}in., made to slide easily into the case.
Fig. 3 shows.manner of assembly. The capacitor is
fixed to the wood panel by passing the wire ends
through the wood, and cutting them off to leave about
$in. projecting; the wires are then bent down on to
the panel. Small L-shaped brass clips are required on
the battery panel, and these may be made from {yin.
wide spring brass strips, and fixed with 6 B.A. nuts
and bolts. The nuts should be on the battery side of
the panel and a solder tag should be placed under the
head of each bolt. Ordinary plastic-covered twisted
lighting flex, the strands being unwound, is suitable
for wiring up the components. The wire ends of the
resistor are each cut to about §in. long and the con-
necting flex soldered to them. The flex will hold the
resistor in position without any other fixing. A piece
of linen tape, about $#in. X 4in. has one end glued to
the rear of the battery panel, and on top of this a piece
of cardboard will be needed to lift the battery clip
fixing screw heads clear of the capacitor. The pieces
of .connecting flex pass through holes drilled in the
plywood panel. Strips of cardboard, or better, f;in.
thick paxolin sheet are cut to the interior width of the

All wood «lply except .
where morked. Flg 2..—-(Extreme left)
Dimensions  for the

casing.

1 Solder.

Swi
(et et Bulb holder.

Fig. 3—How
the components ;
are wired.




CAPACITOR
GUN

constructional details.

case (23in.) and slightly wider than the diameter of the
capacitor. These are to provide rests for the sides of
the battery panel. It is vital that the capacitor should
be connected to the battery correctly. One end of the
capacitor is coloured red and also one side of the
battery; these must be connected together, through
the resistor, as shown in Fig. 3. Mark the battery
panel to ensure correct battery fitting.

Inserting Components

Insert the assembled components into the case, the
battery being in position with the linen tape threaded
underneath. The purpose of the tape is to make
removal of the battery easy. Simply pulling the end
of the tape will lift the battery out. Fold the free end
of the tape on top of the battery and fit the bottom of
the case. Place the case upright on the table and
press the top panel (on which the resistor is mounted)
down to consolidate the component assembly. Take
two square match sticks with the heads removed, and
glue these to the inside of the side panels of the case
so as to touch the sides of the panel on which the
resistance is mounted. These woods are to act as
stops. Carefully slide the components out so as not
to disturb the woods just fixed. When the glue is
set re-insert the component assembly and press down
against the stops, the card or paxolin rests for the
battery panel being in position. Two more wood
stops are glued above the battery panel to hold the
assembly in position.

The lead already fixed to the bulb holder body is
joined to the lead from the end of the capacitor. A
similar join will be required in the lead from the
centre terminal on the bulb holder and the lead from
the + battery terminal. The joined wire ends may
be covered with a piece of Systoflex, or insulation tape
Solder all joints, using cored solder or solder and.
paste flux.

The 6V. .04A. bulb is held in the rubber grommet
placed in the hole in the top of the case. The bulb
should be a tight fit in the grommet. Small rubber

Fig. 4.—Foot to fit accessory shoe on camera.

Components required

1 too pF. electrolytic capacitor, 30 to soV.
working. )

1 2,300 to 3,000§) resistor, 3W.

1 Press type switch (Bulgin No. M.P.1)

1 Bulb holder (Bulgin No. S.C.C.3 with B type
bracket).

1 Deaf aid 22}V. battery (Type No. Br22).

1 Testbulb, 6V., .04A., M.E.S. fitting from your
radio dealer.

1 Philips capless adapter and flash lead from any
large photographic dealer.

grommets are also required in the holes in the side
panels, and as it is not easy to obtain grommets suit-
able for panels as thick as #in. it is necessary to cut
one of the rims off the side panel grommets so that
these may be inserted in the holes and fixed with
rubber adhesive. -

The Reflector

A small aluminium or plastic bowl may be used,
preferably thermo-setting (hard) plastic. Suitable
measurements for the bowl would be roughly 2in.

across the base and 4in. across the mouth with a depth

of 24in. or less. A hot (not red hot) poker or tapered
metal bar will make the centre hole in a plastic bowl
easily and without risk of cracking. The two 2 B.A.
fixing screw holes are best made with a hot piece of
wire. Make them in the bowl before making them in
the case.

The foot on the bottom of the case, for engaging
with the accessory shoe on the camera (Fig. 4) may be
made from aluminium. If not solid, it may be made
up from pieces of 16 s.w.g. sheet, two thicknesses for
the bottom part and three or four for the narrow top
part. Two wood screws hold the foot in position.

It is important that the bottom be a good tight fit in
the case. If slack, it may be made tight by sticking
a piece of cloth or paper on the ends that enter the
case, not the sides. The bottom may be screwed on
by brass screws passing through the sides.

A good finish for the case may be obtained by
giving it several coats of black leather paint.

Testing

To check the gun, plug the lead into the camera
socket, press the button on the side of the gun and
after about two to three seconds, still keeping the
button pressed, operate the shutter. The test bulb
should flash; not brilliantly, but distinctly. No flash
bulb must be in the holder during the test. The gun
should not be operated close to the face. Note that an
unfired bulb should not be allowed to remain in the
gun for a long time or the battery will run down.

The ¢ Practical Mechanics’’ Second

HOW TO MAKE IT BOOK
I18S. (163 by post)

From Geo. Newnes Ltd., Tower House,
Southampton Street, Strand, London, W.C.2.
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Fig. s.—Battery panel with
clips fitted.
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Meteorological Satellites &,o.5.c reser

IROS II—the American satellite that went into
T orbit on 23rd November, 1960—sent back
pictures and information to help scientists in

many countries to improve weather forecasting.

Fourteen nations co-operated in the experiment.
They received orbital data, pictures of cloud cover
and information from the satellite’s battery of infra-
red sensors which measured earth and cloud tem-
peratures. In turn, weather agencies sent to the
United States conventional meteorological data
obtained by ground-based instruments. Such
co-operative efforts could lead to better weather
forecasting all round the world, in addition to
providing new knowledge of the origin and mech-
anisms of weather.

Tiros II, shaped like a drum, looked like its pre-
decessor, Tiros I, which earlier last year pioneered
practical weather-forecasting satellites by transmitting
nearly 23,000 useful pictures. Tiros IT was, however,
scientifically superior in several ways and carried
additional equipment in the shape of the seven infra-
red sensors.

Tiros II measured 42in. X 19in. and weighed
280 lb.—10 lb. more than Tiros I. Itis still travelling
round the earth about once every 1co minutes at a

48 deg. inclination to the equator, and will eventually
pass over most of the populated area of the globe,
although it has now ceased transmitting weather
nformation.

Power from the Sun

The top and the sides of the satellite are covered
with 9,620 solar cells that supplied energy to 62
chemical batteries. These in turn, powered the
experiments and the five transmitters aboard.

Tiros II had a wide-angle and a narrow-angle
camera-to photograph cloud formations. Each was
about the size of a tumbler. The narrow angle
camera took pictures of an area about 75 miles wide:
the other covered an area about 8co miles wide.

Stations at Fort Monmouth in New Jersey and
San Nicolas Island in California received pictures
‘““on command ”’ from the satellite. In addition,
they programmed the satellite to take pictures at
pre-selected places. The stations had also the option
‘ reading out ”’ pictures directly as they were taken,
or they could order the satellite to store the pictures,
32 at a time, on tape, for relay later.

Tiros II emobodied a simple system that
enables ground observers to shift its angle in space




Tires IT is mounted in a special test machine to check the
Sunction of the magnetic stabilization system under con-
ditions similar to those in outer space.

by remote control for improved picture coverage.

In this orientation system, developed by Radio
Corporation of America, the effect of the earth’s
magnetic field in space is used to alter the attitude of
the satellite upon command, without the need for
special propulsion devices such as rocket motors or
compressed gas jets.

The new system follows studies by RCA and
Government scientists of an unexpected gradual
shift in the attitude of the first Tiros satellite under
the influence of the magnetic field surrounding the
earth. In the first Tiros, these magnetic forces caused
the satellite to tilt gradually away from the predicted
position of its axis in space.

Test Cage Used

In Tiros II, the forces were harnessed by a tech-
nigue in which a controllable magnetic field was
generated around the satellite itself by a coil of wires
round the lower sides of the vehicle. Interacting
with the earth’s magnetic field, this gave ground
observers an invisible “ hand ” with which to tilt

o aposrantesss certs -
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the satellite on command in order to obtain a more
advantageous angle for the sensors and the solar
power supply. In developing the technigue, engineers
devised a large spherical test “ cage ” in which the
complete satellite was placed and rotated in a mag-
netic and solar environment similar to that in space.

Both Tiros I and Tiros Il were experimental
devices, and had useful lives of between two and
three months. Tiros II will, however, go on orbiting
for many years yet, although it has stopped trans-
mitting information.

The success of the two Tiros satellites has un-
doubtedly given a fillip to the U.S. Weather Bureau
plans for an advanced type of weather satellite to be
put into orbit in the summer of 1962 for global weather
forecasting.

.Tiros II was launched from Cape Canaveral by a
92ft. Delta rocket.

Tiros II is positioned for calibration tests of its two

cameras. The lens of the wide angle camera protrudes

Jfrom the base plate of the satellite at upper right.

Through the opening in the centre of the large calibra-

tion scale appears a smaller scale for measurements of
the narrow angle camera.

(Left): The Tiros II satellite from directly above shows
instrumentation: (1) Wide angle TV camera; (2) Narrow
angle TV camera; (3) TV tape recorders, (4) Infrared system
Jfive channel radiometer; (5) Infrared system electromics;
(6) Electronic clocks for timing sequence of operations: (7)
Relays for magnet stabilization system controlling satellite’s
attitude; (8) Control box for electronic systems; (9)
Infrared horizon scanner; (10) Electronics circuits for
cameras; (11) Electronics circuits for TV tape recorders;
(12) Telemetry switches; (13) Antenna diplexer (covering
storage batteries); (14) Automatic signal generator; (15)
Fuse board and current regulator.
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summer days by the sea. Its lightweight hull

and simple rig make it easily transportable on
the car top. It is unsinkable and can be used as a surf
boat with a double-ended paddle, a swimming raft
or a really fast surf sailer.

As will be seen from our large drawing (Fig. () the
hull is square in section and does not involve any
tricky angles in the making, the mast drops into a
socket and does not need stays, the sail is a stmple lug
and can be made of almost any lightweight material
by the feminine side of the family.

The approximate total cost works out at about {24,
this includes buying the sail and using all new mater-
ials, but many savings can be made, i.e. the use of
tempered hardboard instead of marine-ply for the
hull, timber you already have by you for the framing,
bamboo poles for the gaff and boom and, of course,
the main saving, making the sail yourself from
Egyptian cotton or other lightweight fabric.

Following the general practice with this type of
craft the hull was made plain and foot-straps were
attached to the deck to allow the helmsman to
counterbalance the craft, but after trials it was
decided to cut a small cockpit between stations 5 and
6. This has proved most satisfactory and gives just
enough foot purchase to allow a rapid change of seat
position to port or starboard. This detail does not
appear in some of the early constructional pictures
but is included in the constructional description.

SEASKATE is a craft designed for family fun on

Marking Out

Set out on your §in. plywood sheets, the
deck, sides and bottom pieces as shown in Fig. 6.
This should be done most carefully, taking the
measurements from the plans (Fig. 5).

Butt the edges of the ply as shownand fix with
cellulose tape. Using the edge of the ply as a datum
set out the centre-line of the top deck at 1ft. 4}in. from
the edge. Mark off the station centre-lines across at
right angles and then the centre-line-to-gunwale
distances. This will give the main profile points,
which should be connected by bending one of the
fin. square gunwale strips and marking a strong

Basic Hull Materials

2 sheets §in. plywood 8ft. x 4ft.

1 sheet fyin. p?ywood aft. x 4ft. 6in.
x00ft. approx. §in. X {in. softwood.
x4ft. approx. 14in. X #in. softwood.
1 block of softwood 3in. X 3in. X 24in. (noseblock).
1 piece {in. wood sin. X 2aft. 6in. (transom).
1lb. 1}in. copper nails.

1lb. #in. copper nails.

11b. 1in. copper nails.

Aero 306 marine glue and medium hardener.

Skin 6"
marine ply,

Carrying and
toe straps

Dagger plate

Watertight
compartment

Unstayed
mast with
square heel

"X

Stringers 3/4"sq.
Crossbeams ¥ sq.

Fig. 1.—Cutaway perspective view show-
ing gemeral construction and rigging
details. .
Fig. 2.—Centre-board box details. This
will be described next month.
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Fig. 3.—The last of the framing members go
into place.
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Fig. 5s.—Plan and side elevation showing all framing, centre-board box and mast box.

pencil line. Two pairs of hands will be needed here.

Mark out the side sections using the same method
and making allowance for slight additional length
caused by the curved sides. This length can be
obtained by running string along the line of the top
deck edge.

On the second sheet mark out the side pieces and
bottom profile and once again leave additional length
to allow for the curve of the bottom. Set out only the
main width and length of the latter. The sheet can
be laid on the framework later and scribed off.

The Deck

Cut out the main top deck section cutting as close
to the curved scribed line as possible, but leaving a
little fullness across the bow and stern for subsequent
trimming. Plane the butting edges to a good butt and
they are ready to be joined together to make a com-
plete deck, using the 3in. wide deck joint strip. Place
this in position along the centre-line of the butt and
cut the ends 1in. in from the deck edge. It should now -
be glued, using Aero 306 marine glue and clinch
nailed to the deck sections. Use four rows of 1in.
nails at 2in. centres, nailing through from the top, the
top being at this stage the side of the sheets without
station markings (see Fig. 8).

The term “ clinch ”’ means to bend over the point
of the nail and drive it back in on.itself, when it has
passed through the two sheets of ply (see inset).

Whilst the deck section is setting, cut out the side
sections complete with their joint strips and join as
above to form complete lengths.

If a little heat has been applied to the deck butt it
should now be set and the hatches, cockpit, mast and
centre-board slots can be marked and cut out. This
is done with a sharp-pointed knife and steel ruler with

the ply laid on a firm base. Plane the gunwale edges
to the scribed line.

The Framework |

This is mainly of {in. sq. stuff and the first pieces |
to be cut are those across the underside of the deck.

Cut to a line scribed 1in. in from the deck edge and
along the centre lines of the various stations. These ,
should then be glued and nailed with {in. nails at 3in. |
centres to the deck underside (see Fig. 9).

A good flat floor is now needed. Garage floors are
often far from that so work on the' prototype ‘was
allowed on the lounge floor (but no mess mind!).
Here were glued and nailed into place the £in. square
gunwale strips and other deck reinforcing members
(Fig. 10). The whole was then weighted down with
radios, coal buckets, etc., to ensure a nice flat deck on
drying.

Back in the workshop the now flat rigid top deck is
supported on saw horses or boxes at working
height. Sight along the ends and adjust these supports
to prevent any tendency to sag.

Adding the Sides

By now the hull side planks will be set. Lightly
nail back-to-back to the edge of the bench and plane
the straight edges to a true line. After separation glue
and nail to the gunwale framing at the edges of
the top deck, commencing nailing amidships and
working out to bow and stern. Don’t be mean with
your glue, these joints must be good and watertight.

The form of the hull is now taking shape and the
bottom chine #in. sq. strip can be added. As can be
seen from Fig. 12, lots of small clamps were used. This
was followed by nailing (#in. nails again) at 3in.
centres. Leave the ends long, they will be trimmed at

i ' |
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Deck & Bottom rear

Sides front

Sides rear
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4-6"

1 sheet

Fig. 6 (Left)—Cut-

ting diagram for the

three main sheets of

fyin. marine ply-
wood.

Deck front

Fig. 7 (Right).—
Transom details.

Bottom front




Fig. 8 (Right).—Using a butt strap to join the two
halves of the deck.

Fig. o (Extreme right).—The first frame members in
position.

a later date. After setting, plane the ply sides flush
with the strip. It is a good idea during the setting:
time to cut 3 or 4 of the bottom cross members and
press into place to ensure that the sides set vertically.

Nose Block

A solid piece was not available, so it was made up in
two parts, glued and nailed together, rebated on the
the top and bottom back edges and cut at the corners
to locate into the chine and gunwale strips (Fig. 1 1).
The leading edge of the deck must be planed to fit its
respective rebate in the nose block. This is then well
glued and nailed into position through the ply sides
and deck. After setting work to finished shape(Fig. 14).

Transom

Now turn to the stern and trim the deck and sides
square and vertical, cutting the chine and gunwale
strips 3in. back from the ply edges at the ends. Cut
the transom board from #in. thick material, jointing
out the corners to fit the chine strips. Glue and nail
into position through the outer ply sides (Fig. 7).

Work along the hull, fitting in the bottom cross
members. Cut these exactly the same length as those
for the deck and glue and nail into position using 1}in.
nails driven in through the ply sides and frame mem-
bers; see Fig. 3. Another pair of hands here holding
a weight at the other side helps a lot. Do not fix the
cross members at stations 6 and 7 as if you do you will
be unable to get the centre-board box in later.

The vertical side members come next and these are
‘14in. X }in. stuff. The edges that fit against the ply
sides will need angle planing for those frames towards
the bow and stern. A single nail through the ply sides
should serve to locate these till set. This is followed
by the fitting of the {in. sq. central verticals along the
middle of the hull, as shown in Fig. 15. As will also
be seen from this picture a 1din. X 2in. strip is
jointed into the transom and frames 2 and 3. This is
to reinforce the bottom ply to take the skeg. Also
fitted are the block against the transom and one on the
underside of the deck to support the rudder fittings.
The holes seen in this picture in the transom are for
drainage, are #in. in diameter and positioned }in. up
from the bottom edge. The operation shown in Fig.
15 is that of cutting V-shaped notches into the frames
about }in. deep to provide drain holes throughout the
length of the hull. This completes the basic hull and
next month we shall deal with the centre-board box,
mast box, cockpit, mast, spars and sails.

Fug.

15 (Right).—
The aft section of the
hull, showing drain
notches being cut in
the frames.

Butt strap

Fig. 10
(Right).—
A good
flat  floor
is ~ needed
for the
fixing  of

gunwale

Fig. 11.—Nose-
block details.

Fig. 12(Right).—
Adding the sides.

Fig. 13 (Below).
—Noseblock 1in
position.

Fig. '14
(Right).—
Fairing off
the nose-
block.



Fig. 1.—The
complete unit.

show changes of air pressure of about #in. of
Mercury and is used to show the last big
pressure change by the glowing of one of two lamps.
When the left hand lamp is glowing the last big
change in pressure was from high to low and there is
a good chance of rain coming, alternatively the right
hand lamp shows a change from low to high with
good chances of dry weather.

THIS simple device, shown in Figs. 1 and 2, will

Parts Required

A large aneroid capsule with eight or nine concertina
type segments.

A suitable capsule is obtainable from surplus
altitude switches. Messrs. A. T. Sallis, 93 North
Road, Brighton, Sussex can supply these as list No.
215. See Figs. 3 and 4. i

Softwood and hardwood for the case.

M:ld steel strip. About 2ft. of 4in. and rin.

Four valve springs from a small car engine. Those
used in the prototype were from an old Austin
Seven, obtainable at almost any garage.

Two sin. Wire nails.

S2. Micro switch. Burgess Type BR or similar.
Change-over contacts. Messrs. Burgess Products
Ltd., Dukes Way, Gateshead-upon-Tyne.

St. Table Lamp Switch. Arcolectric Type S.308.

B1 and B2. Low Voltage Signal Lamps. Arcolectric
S.L.82. Obtainable from Messrs. Arcolectric
(Switches) Ltd., Central Avenue, West Molesey,
Surrey.

Trl. Standard Speaker Transformer or a 6V. filament
transformer. MTF1 from Messrs. A. T. Sallis
would suit.

The case

This may be of any material, but if of metal it must
be properly earthed to the green mains lead. A sug-
gested wooden cabinet is shown in Figs. 1 and 2.
T'wo pieces of deal as in Fig. 2 are required, the rest
is made up of hardboard pinned in place, the front
panel being screwed.

Obtaining the Aneroid Capsule

Refer to Figs. 3 and 4. Remove the two metal
locking clips labelled 2 and 4. Clamp the body 3
tightly in a vice and with a cold chisel and hammer,
attempt to unscrew the portion 1 by knocking round
in the conventional way. Similarly try and unscrew
the portion 5 in the same way.

In the prototype the portion 5 was thus easily
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removed but 1 could not be moved. Resort had to be-

made to very careful cutting with a hack-saw round
the portion shown dotted (Fig. 4). In the event of
portion 5 not moving, cut round it too at the dotted
line. When 5 is removed take out all the contacting
gear; this is not required.

The fixing stem of the capsule 8 with its nut is
required and will come away complete with the
capsule. Careful cutting with a hack-saw down the
container 3 may be necessary. It is most important
that the capsule is not damaged when hack-sawing the
container. Even a small air leak will render it useless.
The rod attached to the other end of the capsule is
broken off. It is very hard and cannot be cut by a
hack-saw.

Aneroid Capsule Frame

Three parts are required to be cut from mild steel
about £ or 1in. X 4in. to the dimensions given in Fig.
6. The strip X is fixed to the capsule fixing stud,
packing with washers if the thread does not go
far enough down. The strips Y and Z are mounted
on the broken off piece of the capsule. The arrange-
ment is seen in Fig. 2. Small nuts and bolts fix the
piece Z to Y. The flange on the broken-off piece of
the capsule is thus locked between Y and Z.

A large nail is soldered in at each end of X (Figs. 2
and 6) and two valve springs are fitted over each nail.
The nails are quite free to slide in and out of the
piece Y (Figs. 2 and 6).

he springs should now have stretched out the
capsule (formerly completely squashed up by air
pressure) to a length of about 3}in. The bellows will
now respond to even small changes in air pressure.

The Switch Frame

‘This is made of 1in. or similar M.S. strip and is
shown in Fig. 6. The dimensions are critical to
within $in. A small double bracket as shown is also
required for the micro switch. A small brass nut is
soldered over a hole as shown and a screw inserted to
serve as an adjuster.

Mounting the Parts.

The nut holding piece X (Fig. 2) on the capsule is
undone so that the stud may be inserted through X
of Fig. 6. The nut is then replaced so that the
aneroid unit is within the frame as seen in Fig. 2.
Now mount the micro switch and with the adjusting
screw fix it so that the operating plunger is just rest-
ing on the end of the broken steel dowel. Try
gently easing the bellows in or out and the micro
switch should be heard to operate. Qil the nails, and
the valve springs with light machine oil.

The frame is now screwed down firmly to the base
of the cabinet (Fig. 2).
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Fig. 2.—The unit
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cabinet.
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Wiring the Warning Lamps
Thetransformeris inspected. Two leads
are required in the mains section and two

: h 4
for the low voltage section. If in doubtcon-
nect a flash lamp and battery in series with
two leads and find the two which allow the Mgz st

lamp tolight. Thesetwoarethelow voltage
leads. The other two are the mains leads.

Bring the mains wire in any suitable hole
and solderone end to the table lamp switch
and the other to the transformer. Makesure
the lead cannot be pulled away by tying a

High or dry

Fig. 3.—The
height switch
before opening
up to remove
the capsule.

Tl
i“mHMIﬂTJ
{idig

Fig. 4.—(Above)
A further view of
the height switch.

Mains
Fig. 5.—Typical prac-
tical layout of cireuit.



Fig. 6.—(Left) Parts re-
quired for the capsule frame.

Nut soldered on. .- Switch adjuster.

—1l20—

(Right) the switch frame =
498 with important dimensions. -2 — § LJ
,, pell | T L7¢27/4"——~— 6
knot in it or fixing with staples. Con- 3{!6dia. " dia. Y16'dia. ey /W
nect the switch to the other lead of the / A . .
transformer (See Fig. 5). I a X b C)’ 5"iw B";‘j,,f,‘s’f’g +-a
Connect the low voltage side to the = Sters— = © 4 \
micro switch common terminal as shown S oo Micro switch Ne
(Fig. 5), and the other side to one signal I d) /ﬁ YO Wl OJ (etets
lampandontothenextone. Connectthe 7 7
other tag of eachsignallamptothevacant ... X'
terminals on the microswitch. Themicro- i \{: z' m"/s'd‘a(:l . )
switch terminals are ready marked by —J = = =—
moulding in the base. W rad l . o T

Setting the Instrument

In ordinary locations at about Sea Level, wait until
the air pressure is about 30in. This may be done by
consulting a local Technical School, Meteorological
Station or the Television Weather Charts. Adjust
as nearly as possible so that the lamps are ‘“ on the
change ”’ by means of the adjusting screw. Leave the
unit so that the  dry " lamp is on, but only just. The
slightést fall in pressure will then cause the aneroid

capsule to expand and operate the microswitch,
changing over the lamp circuit.

People living on high ground may set the instru-
ment as explained provided they have a fairly local
television report, the barometric lines on the diagrams
televised usually cover most areas. If the instrument
is used at a different height it will have to be re-set.
The unit can be adapted for use with batteries.

S EVENING STAR '’ (Concluded from page 482).
Fig.31. As#in.and #in. X 40 nuts are not made com-
mercially, make those required from hexagon steel or
brass rod; #in. for the king pin and +in. for the
bearer pin. The hexagon rod can be held truly in the
three-jaw. Face, centre, drill the larger one 7;in. and
tap }in. X 4o0. Drill the smaller one No. 30 and tap
Bin. X 40. Chamfer the corners of the hexagon, and
part off to fin. length.,

The stay bars (Fig. 31) are merely pieces of fin. X
& in. steel strip, bent to the shape shown, and drilled
at the ends. The guard irons can also be cut from any
odd bit of &in. steel of requisite size; offcuts kept in
a box under the bench, come in mighty handy and
save time. Saw and file to outline, bend as indicated,
and drill the rivet holes.

Assembly and Erection

The leading horncheeks are set with the rubbing
faces at 1 fin. from the front end of the pony frame,
and flush with the sides, as shown in the plan drawing
(Fig. 25). Set one in position, hold it there with a
toolmakers’ cramp, and drill the outer bolt holes
through the frame with a No. 41 drill, using those in
the horn foot as guides. Fix with $in. or 7 BA bolts,
as shown in the elevation of the assembled pony truck.
When locating the second one, be sure to keep it dead
in line with the first. Then drill the other bolt holes,
and put in the bolts. Another beginners’ tip: broken
ends of drills can be used to make extension drills for
jobs like this. Chuck a piece of #in. round rod about
3in. lonk. Face, centre, and drill for about }in. depth
with a drill a size smaller than the broken bit. Hold
the latter tightly in the bench vice between two pieces
of sheet copper, so that it won’t get damaged, and
have the broken end projecting. Drive the bit of
brass rod on to it, and you have a useful gadget that
can be held in the chuck of a hand brace or electric
drill, and will reach into all kinds of tight places, see
Fig. 32.

To locate the rear horncheeks, use the axleboxes
themselves as spacers. Set the horncheek flush with
the edge of the framé, and put the axlebox between it
and the one already fixed, so that the box can slide
easily between them, but without slackness. Clamp
it in place, and then drill the bolt holes and bolt up as
before.

Now set the bearer in place on.top of the horn-
cheeks, as shown in the front elevation. Clamp it in
position with two small cramps, one at each side,
holding the top bends of the front horncheeks to the
underside of it. Drill the holes in the bends, using
those in the bearer as guides, and bolt up. Shift the
cramps to the back horncheeks, see that the axleboxes
are free to move from top to bottom, and drill as
before; but before bolting up, put the staybars in
place. The inner bolt at each side goes through the
end of the staybar as well as the bearer and horncheek
bend, so that longer bolts will be needed. The lower
ends of the staybars are bolted to the frame, as shown
in the elevation of the pony truck erected.

To fit the spring blocks, put one in place at the top.
of the horns, put the axlebox in under it, then jam a
wooden wedge or a piece of metal between. This will
hold the spring block in place while a No. 41 drill is
run through the holes in the bearer, to make counter-
sinks on top of the block. Remove block, drill the
countersinks No. 48, tap sin. or 7 BA, replace block
and fix with two screws, as shown in the elevation
(Fig. 25). The springs are wound up from 18-gauge

%" Drive fit,

Any length desired.T Broken “drill.
Fig. 32.—Extension drill.

tinned steel wire over a piece of in. rod. Wind
enough for two, cut off two %in. lengths, square off
the ends against an emery-wheel, turn the pony up-
side down on the bench, drop the springs into the holes
in the blocks, and insert the axleboxes. The springs
should just start to compress when the boxes are in
bottom position.

Press one wheel on the axle, push the axle through
the boxes, and press on the other wheel. The guard
irons are riveted on with 5in. rivets as shown, level
with the centres of the.wheel treads. Put the king and
bearer pins in the holes in bolster and stay, and secure
with nuts. The pony truck can then be put in place,
and the nuts put on, with washers between them and
the pony as shown. The pony truck should then be
perfectly free to swing from side to side, to the.amount
allowed by the curved slot. ‘



RAISING THE “VASA”
(Continued from page 479).

and outfitting of ships of that period. Very little is
actually known on the subject.

Due to having rested in water that is very nearly
fresh, the Vasa was found to be very well preserved,
but it could not be known with any certainty whether
she would stand the stresses and strains of being
moved. It was planned to lift the vessel andmove her
still submerged to shallower water.

The work commenced by tunnels being dug
beneath the hull. This was done by divers using a
powerful water jet and a mud suction pump. See our
artist’s impression in Fig. 8. As the mud was cleared
a large number of items of great archeological
interest were discovered, including carvings, coins,
cannon and mortars, human skeletons, wooden casks,
etc. When the tunnelling was complete, 6in. steel
cables were passed beneath and secured to two giant
salvage pontoons. Then Vasa was lifted from her 15ft.
grave and towed underwater to a point some 1,500 ft.
away. This journey was accomplished in eighteen
stages,) the hulk being grounded between each (see
Fig. 2).

During 1960 a great deal of work was carried out
on the hull to make it watertight and reinforce it to
enable the final lifting operation to be carried out.
(Fig. 4). Pneumatic hammers and drills were used in
the work of shuttering the many open gun ports and
building up the stern with wooden supports. Draw-
ing irons were used to strengthen the hull and these
were drawn through four gun ports on each side and
screw tightened on the outside of the hull. This can
be seen in Figs. 4 and 10. An immense amount of
caulking work had also to be completed.

Finally all was ready for the lifting operation. The
cables that were used earlier were attached to the
lifting pontoons, the pontoons were submerged by
filling their ballast tanks with water and the cables
were hauled taut (see A in Fig. 3).

Picture B of the lifting sequence shows the pontoons
dewatered lifting the ’asa about 9ft. The ship was
trimmed to overcome her list of 12 deg. Divers
attached new lifting cables, each 9gin. thick, to
augment those used previously. The Vasa was thensunk
into her depression again, then lifted 24ft. by means
of hydraulic jacks. Divers then spent the next two
weeks caulking the bottom of the vessel. The lifting
pontoons were kept on an even keel during this period
by filling their outer ballast tanks.

While the caulking and strengthening operations
were in progress the VVasa was towed by stages to
shallow water. Her deck line broke the surface for

the first time during the third stage, Fig. 3 (C) and
Fig. 9.

the hull.

At the fourth stage (D) the Vasa was at a depth of
30 to g4oft. and the pumping operation began. Two
submersible Flygt 56 h.p. pumps, one of which can
be seen in Fig. 6, were placed fore and aft in specially
arranged pumping pits and began shifting water from
the hull interior. At the same time caulking and
strengthening continued. As dewatering went on
the Vasa floated higher and the weight on the cables
lessened. The lifting pontoons were kept in correct
trim by successive pumping of ballast water between
the various tanks and the sea.

When the lowest gun ports were clear of the
waterline the initial pumping stage was complete, but
some continuous pumping was still necessary (E).
Before docking all remaining work and scientific
investigation will take place on a shallow and shel-
tered bank between Skeppsholmen and Kastellhol-
men.

Finally, Vasa, when all the water is out, will be
towed to Gustav V’s dock.at Beckholmen and lifted
on to a specially constructed pontoon (F). Here she
will be prepared for the voyage to her final destin-
ation, the * Vasa Wharf * at Alkarret.

A museum is to be built round her on the pontoon
and this building will have specially insulated walls
and roof and will be equipped to maintain a con-
trolled humidity. After 300 years in the sea, the
Vasa must not be allowed to dry out too quickly, as
her timbers would shrink and lose their shape. This
humidity level will be reduced over the next six or
seven years and then, when properly dried out, the
Vasa will probably be moved to a permanent site on
shore.

Fig. 8.—Tunnelling under

Fig. 9 (Left).—The
“ Vasa’s ” deck line
breaks the surface
for the first time.

Fig. 10 (Right).—

Drawing irons pas-

sed through four of

the gun-ports were

used to strengthen
the hull.




A Model Outboard Launch

& ()

ALSA wood is the main material used for this
B neat little craft and reference to the materials
list will show that everything else required
should be obtainable from the local stockist of model-
makers’ supplies.

Construction is commenced by cutting from' 4in.
medium hard sheet balsa formers F1—s and keel 1
(see Figs. 1 and 3). From gin. balsa cut the cabin
sides and from 4in. plywood cut formers Fs5a and
FsB, cementing them either side of Fs5 to provide a
firm engine mount. Cement formers 1 to 5 in place
on the keel, K1, and leave until dry before adding the
$in. X 4in. side stringers. These are 18in. long and
should be selected with an eye to equal strength. They
are cemented in position using a good quality balsa
adhesive to ensure watertight joints. Trim the
stringers to conform with the hull outline and then
cover with four pieces of fyin. sheet balsa approxi-
mately 18in. long. Cement the two upper pieces first
and when dry, trim to allow a smooth joint when the
two lower pieces are added. These also will have to
be trimmed a little to ensure a good joint at the keel.

Add the $in. X $in. spars and then cover the deck
with fsin. sheet (one piece each side) cutting out
the rear portion as indicated on thed rawing. This
piece can be used to sheet the interior at the rear.
Rub down this assembly, using fine sandpaper.

Cabin Construction
Commence by cementing together the front window
(built as Fig. 2) and the two sides; then add F3a
and the roof of in. sheet balsa. Sand with a
fine sandpaper until a smooth finish is obtained.
Give the complete model two or three coats of
(Concluded on page 510)

e,

By Colin Read

MATERIALS LIST

4 sheets balsa wood #in. X 3in. X 36in.

2 sheets balsa wood 4in. X 3in. X 36in.

2 lengths balsa wood %in. X in. X 36in.

1 block balsa wood 3in. X 3in. X 2%in.

1 sheet plywood in. X 6in. X 3in.

1 sheet lightweight model span tissue.

1 pint clear dope.

2 oz. jar red dope.

I tube cement.

1 outboard motor (Selcol).

1 43V. battery.

1 small piece of celluloid.

Fittings: 1}in. steering wheel, 2in. lifebelt, a set of
%in. portholes, a set of bollards and cleats and a
twin siren.

Fig. z2.—
Attaching the
engine to the —y
boat.
Leads to battery.
—-_L; l! 1T 1T j
_—— —
= -
———— SV-Re 4
1Ll
Selcot outboard/
motor.

Fig. 1.—Details and dimen-

sions of the formers and

Half formers shown onty.
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cabin windows.

3
I SCALE OF INCHES.

Round off all corners etc. before laminating.

Chamfer top and bottom to fit hull and roof
after window assembly has dried.

V16" ply.
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To full outline, ™.
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GHEMIGAL

LABORATORY APPARATUS

By K. Given

Rubber — g/
or glass |
tube.

Part 11—A Woulffe’s Bottle, A Small Immersion Heater and a Test Tube Rack

apparatus completely home-made. The normal

apparatus is shown in Fig. 68. In lieu of the iron
gas pipe and copper turnings a combustion tube of
magnesium ribbon is very satisfactory.

All the parts have been described except the
Woulffe’s bottle and the aspirator.

A suitable aspirator is shown in Fig. 69. A large
gallon lemonade jar or Winchester quart is drilled as
described with a $in. dia. hole at the bottom. The
hole is fitted with a rubber bung, glass or copper tube,
rubber tube and burette clip already described. In
the preparation of nitrogen, water from the main is
taken to the rubber tube and enters the bottle at the
bottom thus forcing the air out at the top into the iron
pipe. Fig. 69 shows how the apparatus may be used
the other way round for producing suction or low
pressure. The burette clip admits of very fine
adjustment.

IT is possible to prepare nitrogen from air with

The Woulffe’s Bottle

This is a bottle with more than two necks (see
Fig. 70).

Most ordinary glass bottles may be made into quite
serviceable Woulffe’s type by drilling }in. holes in
the upper portions (see Fig 70). In order that
the bungs may make a gas-tight joint, thicker glass
bottles are preferable.

The apparatus fitted up as in Fig. 68 shows the
Woulffe’s bottle as a carbon dioxide absorber, the
liquid is fairly strong caustic soda (sodium hydroxide)
solution, this is very caustic and must be used with
care. In addition to acting as a gas absorber the

] Magnesium,
t copper, efc.

Red hot.
/

bottle gives a clear indication of the speed at which
gas is passmg and may always be used as an indicator
1n any ‘‘ gas "’ circuit, provided the gas is not soluble.

Unusual Proof that air contains } Oxygen and
4+ Nitrogen

Using the measuring cylinder already described
mark off portions of the aspirator jar, and making sure
gas passes very slowly through the bright red iron
pipe, collect the gas left (nitrogen) in gas jars. Allow
to cool to room temperature and with the aid of the
measuring cylinder and water, measure the volume of
gas obtained.

Readers will find that $ by volume has ‘‘ disap-
peared,” i.e. it has combined with the copper to form
copper oxide. If a wrong result is obtained the
following should be looked into:

1. Copper already oxidised.

2. Iron pipe not red hot.

3. Leaks somewhere in the piping, probably at

position of bungs in the iron pipe.

Readers may prove that nitrogen has been obtained
by plunging burning magnesium ribbon in a jar of gas
using pliers. Both carbon dioxide and oxygen will
support the combustion, but nitrogen puts the ribbon
out at once.

A Small Immersion Heater

Often it is required to warm or boil some water and
it is not convenient to light a burner, i.e. when ether
has recently been used. The author found that most
fluorescent tubes, when discarded still have at least one
filament intact. These are very robust filaments com-

Fig. 68.—The apparatus set-up for the prepara-
tion of nitrogen.

Iron gas pipe. Ni trfgenA

)
A\l

Not used.

Caustic
soda —
solution.
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Suction.

Very large bottle,
(thick glass).

Rubb.er bung,
in, ¥2" dia. hote.

Glass tube.
Rubber tube.

Fig. 69.—Details of the aspirator.

pared to lamp bulbs and experiment showed that
when surrounded by water they will stand up to 12V.

An immersion heater made up using one of these
tubes is shown in Fig. 71. It is made in the same way
as the measuring cylinder but two wires are soldered
to the lead contacts and wires are taken out through
a rubber grommet to a 6V. or 12V. supply from a car
battery or mains transformer. In the latter case earth
one of the filament wires for added safety.

‘The immersion heater is no use if very pure water
is required (some of the filament will contaminate the
water) or if strongly acidic solutions are to be heated.

For such jobs as comparison of thermometer scales,
or the warming of alcohol for dissolving chlorophyll
it seems very satisfactory. Do not on any account
connect the mains to this apparatus except via a pro-
perly connected transformer. An auto-transformer
1s not suitable.

Delicate Precipitation and Colour Change Tests

As an example consider the testing of a sample of
sugar for starch. A strong solution of the sugar is
made and a drop of iodine solution in alcohol is added.
Even smaller quantities than o-1 per cent. starch will
cause a blue colouration. When smaller quantities
are present it is necessary to have control experiments.
A tube of sugar solution known to be free from starch
is required and is subjected to the same test. The
tubes are held up to the light or viewed against white
or coloured paper to detect any difference between

Tube in use. ———

Brass tacks.
~

.——i—/

a

To waste.

Hed R

Rubber (not cork)

g

bungs

in Y2 dia. bored holes.

botties.

Fig. 70.—(Above) A home-made Woulffe’s bottle and
(above right) another useful bottle.

the two. For this and
similar work a test tube
rack is required.

A Test-Tube Rack
This rack (Fig. 72) will
hold at least eight tubes
upright and eight more
in the draining position.
The dimensions are not
critical, but care must be
taken to keep the }in. deep
location holes for the test
tubes exactly underneath
the ‘holes in the thin top
strip. The locating holes
must not be drilled right
through. Brass nails are
best in order to avoid rust
troubles and the whole
must be given three coats
of a good waterproof paint.
If used with alkalisolutions
cellulose lacquer is prob-
ably more suitable. White
paper may be attached to
the back with drawing-pins
for the above colour test
technique.
(To be continued)

Tube locating holes.

Fluorescent
tube.

Water,
alcohol etc.

Fig. 71.—A simple
immersion heater for
non-corrostve fluids.

Fig. 72.—A test-tube rack.
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A Quality Microphone

Jeffrey Pocock tells you how te make it from an old P.M. speaker

AKING a microphone is not usually considered
M a simple task. Apart from the considerable
difficulties that have to be surmounted in the
design stages there is the need for special equipment
for its construction. The model described here,
however, is easily built by the average handyman
without the need for special tools, and has a sur-
prisingly good frequency response descending well
into the bass register. Its performance exceeds that
of most cheap microphones not to mention some of
the more expensive models.
The unit is based on modifications to a normal
loudspeaker—that used in the prototype being a

. —— .
Fig. 1.—The speaker unit before modification.

—d

6in. Plessey unit obtained for a few shillings from a
surplus dealer. Other types will suit just as well
(see Fig. 1)—the only proviso being that the magnet
assembly should be round; about 3in. in diameter;
and of the pressed steel variety (not cast) since the
outer shell has to be drilled.

Reducing the Cone

Having obtained a suitable unit, it is necessary to
reduce the size of the cone to less than that of the
magnet assembly, and for a 3in. magnet a 23in.
dia. cone will be satisfactory. This is done by mark-
ing out a circle 1}in. radius from the centre of the
speaker cone (Fig. 2). Next (using small scissors) all
surplus material 1s removed from between the 23in.
circle and the speaker suspension, which must be
done with care. The reduced diaphragm will now be
supported only by the flexible * spider ”’ assembly
surrounding the speech coil. Next, the pressed-
metal chassis is removed by tin snips. This must be
removed right down to the level of the magnet,
smoothing down rough edges with a file. Care must
be taken not to damage the flexible leads to the
speech coil, and these should first be disconnected
from the chassis. The appearance of the unit at this

stage will be seen in Fig. 3. Next, two holes are
drilled in the casing—one on each side. Since these
holes go through into the *“ pot ’’ assembly care must
be taken so that no drilling swarf enters the pole-gap.
‘This is done by using heavy grease on the drill. The
hole may now be tapped (a 3 BA tap being used on the
original), the tap also being greased. At this point a
wire mesh cover must be fitted, and the procedure
is as follows: Firstly, the flexible leads are cut as
short as possible, and thin insulated wire joined to
them. These new leads must be bent (hairpin
fashion) beneath the cone and bound to the outer
edge of the magnet assembly by insulation tape.
When this is done make certain they do not touch
the cone or the spider, and that the cone is free to
move piston-fashion without binding.

A piece of wire mesh is now shaped into a dome to
fit over the cone (this is easily done with the fingers)
and held carefully on to the band of insulation tape
while it is bound firmly into position by several
further layers of tape. Crude though it may seem,
this method has proved most satisfactory, being quite
rigid. If preferred, a worm-drive hose clip could be
used here. The appearance of the insulation tape
would detract from the finished article, so this is
covered by a layer of black P.V.C. tape of the adhe-
sive variety. The two leads are now connected to a
small, non-reversible two-pin socket fixed by a single
screw to the body of the microphone (drilling and
tapping as before) and the unit is ready for painting.
A coat of air-drying crackle enamel will give a
professional finish, and the unit may be suspended
by its mesh over 2 suitable drying medium (eil
stove, or gas flame).

—
~

The Stirrup Mounting
This is shown in Fig. 5 and is easily made from
mild steel strip, no measurements being given as a

Fig. 2.—The smaller cone marked out.



Corrugated spider assembly

Holes dnuid and
fapped og:fas:

Extended leads

Fig. 3.—Constructional details.

suitable piece may be to hand. It should be bent to a
slightly larger curvature than the microphone, since
when assembled the 3 BA mounting bolts will be
under tension to facilitate swivelling to any elevation
required. The stirrup may also be * crackled,”
and the hole in its base should be much larger than the
fixing bolt. The rubber buffers (obtainable from any
ironmongers as rubber  feet’) form a resilient
mounting when the bolt is in position. The table-
base is best obtained ready-made, and a suitable
model is available from Lustraphone Ltd., of 11
St. Georges Mews, London, N.W.1, for a few shil-
lings. The centre boss of this should be drilled and
tapped to take the centre bolt.

Scrnned N
——

L

=

Mic.

To
Dj amplifier

Pri. Sec.

-y s

e

L

Fig. 4—The transformer connections.

Wiremesh cover
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Since the microphone is a low-impedance type it
will need a step-up transformer, and that used in the
original was a 100:1 ‘ Radiospares ”’ model—the
speaker being of the 3 2 variety. For a 15 @
speaker a 50:1 transformer by the same firm is satis-
factory. The finished unit will prove suitable for
public address amplifiers or tape recorders. No
attempt should be made to ‘““ box in' the cone-
shaped diaphragm other than by the use of wire mesh,
since this would have a serious effect on the perform-
ance.

Fixing bolt

/
é«/asher

Rubber buffers

Fig. 5.—The
stirrup mounting.

The leads from the transformer secondary must
be screened in order to prevent hum. (See Fig. 4.)
Those from the microphone to the primary of this
transformer may. also be screened but owing to the
low (3 Q) impedance it |will be found that even
with ordinary twin flex no hum will develop.

Circle Problem .
ERE is a simple problem if you think about it.
B is the centre of the circle. A, B, C,Dis a

rectangle. DY = 6in. and BX = 5in. What is the
distance from A to C?
Answer
(*3y311 wreaderp
995 os]y) WIS ST yorym = b

Xg se owes a3 s ‘Qpio f
oy jo sniper ay3 ST 3 s
g gy se y18us] swes
oyl aq M DV ‘9[3uedal & '3 d
Est @ D ‘d YV eoums

The Peculiar Allotment
GARDENER works
an allotment of a
rather peculiar shape. All
its sides are equal and
they are straight, and there
is a right-angle between
each pair of adjacent sides.
No, it isn’t a square; it
has twelve sides. Can you
draw the shape of it?

Answer
See diagram above. You cannot have missed seeing
the answer to this, but why not try it on your friends?

We will pay 10/6d. for every puzzle
published in ¢ Puzzle Corner”




Fig. 1.—A photograph of the parts.

AN ADJUSTABLE
CORNER CRAMP

By Jameson Erroll

frames of all sizes, and for shallow boxes,
drawers, etc. Its workmg size is limited only
by the length of wire employed, and a good plan is
to make up three wires, say 6ft., 1oft. and 15ft. long.
Fig. 2 shows a damaged drawer being cramped ; the
Jjoints were re-glued and pinned, and the job squared-
up and cramped. Fig. 1 shows a photograph of the
parts; they consist of five 2in. lengths of 14in. X }in.
bright steel angle, four small brass base-plates, a
larger steel baseplate, two small brackets, two }in.
Whit. thumbscrews, a 4iin. length of Whit. rod
with flynut, and a small brass block.

THIS multi-purpose cramp can be used for

The Corner Blocks

These are shown in detail in Fig. 2, top and bot-
tom. Three exactly similar are required. Ensure that
each léngth of steel angle is cut dead square, m
particular those edges on which the baseplates aré
screwed. These latter are cut from 13 s.w.g. brass
(or near) or from ¢in. flat bright steel. They are
attached to the edges of the corner blocks with three
gin. X 4 BA c’sk. bolts; §in. holes are drilled in the
plates and countersunk, and holes drilled in the
blocks with a gin. or No. 32 drill and then tapped
4 BA. See that the heads are well countersunk so
that the plates lie flat. The object of the pin-punch
holes shown is to enable the frame to be pinned after
glueing but before removal from the cramp. They
are carefully positioned to accommodate all normal
widths and thicknesses of frame mouldings, etc.
The pins are passed through the appropriate holes
and tapped in as far as possible with a hammer; a
pin-punch is then used to drive them completely
home. Later, they may be punched a little below the
surface and the small holes filled with plastic wood.
Pin-punches may be bought in sizes {in., $in., {§in.
and }in.

The wire guides are merely small notches cut in
the sharp corner of the blocks with a round file,
and serve to prevent damage to the straining wire.

Fig. 2 explains the tensioning assembly and gives
measurements. It will be seen that it employs a
further two corner blocks which vary but slightly

from: those already made. The front one needs no
baseplate nor wire guide notches, but has two small |
steel brackets (about rin./$in. X }in. X &in.) which
act as lateral guides for the free ‘end of the tensioning
‘bolt. These brackets can be fastened with 6 BA
R/H bolts but, when screwed home, must have their
ends filed down perfectly level with the inside sur-
faces of the corner block. If this is not done, they
will mark the work being cramped. That portion of
the external corner on which the bolt will ride is
filed flat to give better purchase. Note at this stage
that the bolt does not engage centrally in relation to
the zin. height of the corner block; its centre is
approximately 4in. up from the main baseplate.
The reason for this is that the majority of work likely
to be cramped will be picture-frames and the like,
and these do not normally exceed riin. or so in
height; thus, the main pressure is applied reasonably
close to the base of the block, which is all to the good.

The main baseplate, a 43in. length of $in. mild
steel 2in. wide, carries the assembly, and the front
corner block just prepared may now be attached to
one end of this plate with three 4 BA screws as were
the other blocks to the smaller plates.

The fifth corner block is first mounted on a small
baseplate as shown, and then drilled and tapped to
receive two wing bolts (one on each side) which need
be only #in. or }in. long at the most. These two
bolts are for fixing the straining wire.

Tension Bolt Hole

The drilling of the hole through the 9o deg.
angle—to take the tensioning bolt—must be very
carefully done, and the use of a vee-block guide is
practically essential. Make sure that the centre of
the hole to be drilled is the correct height, i.e., %in.
from the bottom of the small brass baseplate, and
commence drilling with a #in. drill. Then carry out
the process again with a }in. drill, then a £in. drill,
and so on, increasing by #in. each time, until the
hole has a diameter of fin. which is the tapping size
for §in. Whit. thread. Now use a in. drill, but to a
depth of only about Jyin., to clear the rnght angle a
little for the entry of the tap. Proceed carefully with
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cutting the thread and, at the commencement, check
frequently that the tapping tool is’ perfectly upright
and that it is kept so.

The brass block at the end of the main baseplate
acts as a guide for the tensioning bolt and should be
drilled with a good }in. clearance, say with a 43in.
drill. Here, again, the centre of this hole must align
with that in the moving angle-block. When drilled, it
is attached to the main baseplate with four 6 BA
c’sk screws, one near each corner.

‘The tensioning bolt is a 43in. length of $in.
Whit. rod to one end of which is threaded a flynut,
pinned through to prevent it turning. The back edges
of the main baseplate should be rounded as shown
and the various parts assembled. It should be found
that the moving angle-block will glide smoothly
along the main baseplate when the flynut is rotated
in either direction.

The Straining Wire
This is plainly visible in Figs. 1 and 2 and should
be of five or seven-strand hardened brass or steel
wire. It takes all the strain yet must not be unduly
thick and cumbersome. One end requires to be
furnished with a circular loop with an internal
diameter of {in. Bend it round a suitable circular
tool or short length of silver steel rod at about 2 in.
from the end; unravel one strand of wire and wind it
tightly around the main wire and the free
end; then unravel another strand and
repeat; continue until all the strands have e
been bound around both wires, and tighten
and tidy up with pliers rotated in a clock-
wise direction. To strengthen the joint
further it may be soldered. The other end
of the wire should be twisted tightly with
the pliers and a blob of solder applied to g,
prevent subsequent fraying.

wing nut
secured to
threaded rod

o
Movlng. angle
’/a steel (threaded “Yg" whit.)

basepiate  ying poits

Brass guide block
(aritted 35’ clearance)

Tensioning wire

Fig. 2.—Dimensions and general details of the cramp-
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Operation

Work on a perfectly even surface and place the
frame upon it with the four corner blocks in position.
See that the moving block on the main baseplate is
as close to the front corner block as possible so that
there is ample play for tensioning. Unscrew one
wing bolt, thread on the looped end of the wire,
replace the bolt and tighten it up. Pass the wire
around the other corner blocks, running it over the
appropriate wire guide notches and, only loosening
the other wing bolt, wrap the other end of the wire
around it twice after pulling it taut by hand.
Tighten the wing nut and apply gradual pressure by
turning the tensioning bolt. Check for squareness by
measuring the diagonals and, when perfectly square,
tighten up finally, using just sufficient force to bring
the mitres closely together and to squeeze out the
surplus glue. Now drive in the pins, two at each
corner, using veneer pins for the smaller mouldings
and brads for the larger. Allow plenty of time for the
glue to set before removing the cramps.

Even if picture framing or other work where the
need for an accurate set of right-angle cramps
arises, is only carried out very occasionally, the
device described will be found well worth while.
It enables the worker to save time and to achieve a
higher standard of accuracy.

—13g. brass paseplate ¥

o XY= 7k4 pin punch holes
U

|~ S/64 pin punch holes

1" bright steel
T angle

Corner angle
piece
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A REVIEW OF NEW TOOLS, EQUIPMENT, ETC,

Rolls Hand Vice

HE very many types of job for which this little
tool is handy are far too numerous to mention

but it is safe to say that some use could be found for
it in every home workshop and garage. The jaws and
arms are a robust light alloy casting, hinged at the
bottom and tensioned by a stout V spring. The jaws
which have a maximum opening of 14in. are grooved
for gripping round rod either horizontally or vertic-
ally and plastic inserts are also provided for a non-
scratch grip. The Rolls hand vice which can be seen
on the left costs 6s. 6d. and is available from Do-it-
Yourself shops and ironmongers. The makers are
Rolls Tools Ltd., 154-156 Blackfriars Road, S.E.1.

The Rolls
hand vice.

Artifex Abrasive Sponge

URVED, flat and profiled surfaces can, in one
operation, be givén either matt or polished
finishes by using the Artifex flexible abrasive sponge,
shown on the left. Its resilience enables close and
continuous contact to be maintained with the work
and also takes up chatter and vibration. Little heat
is generated and no coolants or lubricants are required.
It can be used on steel, iron, brass, copper, bronze,
aluminium, plastics and hard woods. The product
is marketed by Finishing Aids and Tools Ltd.,
Chandos House, Buckingham Gate, London, S.W.1.

G.B. Sheet Shear
HOWN on the left below is a shear which should

be of interest to all those who work with sheet
metal. It is precision built and based on an entirely
new principle. It operates by cutting a narrow strip
of metal from the waste side of the cut, producing a
- @ clean slot and, as can be seen, metal sheets of anlzr1 size
, . N can be fed forward without obstruction. Buckling,

(Above) The Artifex fiexible abrasive sponge. twisting and distortion are completely eliminated, it
is claimed. The price of the G.B. Sheet Shear is £45

. . .. d the sheet rt, £5, f F T £
(Below right) The macﬁ;:;e{or grinding lawn mower ledntd., éﬁuizhsﬁggg, Cégydr:: 53::2;.3 oy

Lawn Mower Grinder

. HE * Simplon ” Lawn Mower Grinding Machine
(Below) The G.B. sheet shear being used. is designed especially for the amateur. Features
of the machine, which is shown below, are that it will
grind accurately to within a limit of o.cco3in. for
straightness within a 14in. length; it is built all of
steel, no castings or brittle parts being used ; it will
grind the lawnmower cylinder in situ and grind the
bottom blade on or off its sole plate. It will also tackle
garden shears. The machine is powered by any
popular make of electric drill and costs £12 17s. 6d.
plus 7s. 6d. carriage and packing from A. W. Roebuck
Ltd., Turvey, Bedfordshire.
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LETTERS TO ke Edifor

The Editor does not necessarily agree with the

opinions expressed by correspondents

Amnother Serapyard Cultivator

IR.—I was very interested in the article on the
Scrapyard Cultivator in the March, 1961 issue

of P.M. The photographs below show a similar
machine which I constructed last November. The
frame and engine of a 98cc. Excelsior autocycle were
used and to get a gear ratio of 18.5 : 1, which I found
to be very satisfactory, I had to fit a gearbox. The
chainwheel of the original autocycle, which had 35

teeth, was fitted to the clutch shaft of the gearbox.

The rotor is a 7in. disc with six spring steel blades
bolted to it. The disc is welded to the bottom bracket
shaft of a Raleigh Moped. This also gave me two §in.
needle bearings and provision for a ten-tooth sprocket.
The engine is started by a pulley fitted to the fly-
wheel, on to which a rope is wound.

The original coil of the fly-wheel magneto had gone,
so I made use of a lighting coil and an old magneto
armature which I had on hand.-——G. Tesseyman
(York).
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Light Does Exert Pressure

IR,—In your May issue you answered a reader’s

query about balloon satellites and light pressure,

but I am afraid your answer was misleading in its
first part and incorrect in its second.

Balloon satellites do not rely upon buoyancy in the
air; their orbits lie well clear of the atmosphere and
are maintained because gravitational force is balanced
by centrifugal force.

Two views of
Mpy. Tesseyman’s
Cultivator.

Why use a balloon? Because, though it has little
weight and initial bulk, it can be inflated to immense
size when in orbit and then acts as a strong reflector
of signals.

Light does exert pressure. Radio waves, radiant
heat, sound waves and all radiations that carry energy
exert pressure on things that deflect or absorb the
radiation. At our distance from the sun, the pressure
sunlight is about 3 milligram-wt. per square metre,
or 17lb-force per square mile.—]J. L.. Llovd (Brighton)

(We regret that an error was made in our reply to a
query headed * Does Light Exert Pressure?” and Mr.
Lloyd is quite correct in all his comments—Ed.)

Metal Tanks for Hot Water
Heaters

IR,—] was much interested in the very practical
article, ‘ Hot Water at the Sink,” by E. W.
Monarch in the May 1961 issue of P.M. I would,
however, strongly advise against using aluminium
for the water container, as it will be found that the
water of some districts will corrode this metal in a
very short time.
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I. made the sink heater described in P.M. for
September 1953, at first with an aluminium tank, and
found, to my dismay, that it was corroded in many
places after less than six months and was leaking
badly. It was therefore replaced by a rectangular
fabricated copper (18g.) tank, which has been per-
fectly satisfactory for over seven -years.—Ronald
Thorpe (Cornwall).

Recharging Dry Cells=
A Warning

IR,—I see, on reading the Letters to the Editor
page in the May issue of P.M. that some of your
readers propose to attempt to recharge dry cells. This
seems to me potentially hazardous. During re-
charging, chloride ions will migrate to the anode and
be discharged as chlorine gas. It seems possible that
this might diffuse through the polariser into the
ammonium chloride and produce the highly sen-
sitive explosive, nitrogen trichloride. This is not very
likely, but anyone considering recharging dry cells,
especially large ones, ought to make sure that the
cell is safe.—E. M. Hildgard (Cambridge).

Comments from a Steam
Adveocate

IR,—Recently you published an article in which
the railway steam engine was compared to the
diesel. I have driven both steam cars and i.c. engine
cars and there is no comparison; the simplicity and
long life of the steam car is far superior. But who
today wants long life and simplicity? The key question
is does the i.c. engine do its job? I don’t think any-
one can deny that is does.

I will not repeat the technical points raised in the
article but I would like to mention one thing which,
if fitted to all steam engines, would have made a vast
difference to their power; that is an efficient conden-
ser. With this the piston does not pump the steam
out of the cylinder, the vacuum created in the exhaust
sucks it out. In the i.c. engine too, the pumping
action of forcing out the exhaust gases takes quite a
percentage of its power. Incidentally, I think it was
the late Prof. Low who calculated that an i.c. engine
gave in useful work only one-sixth of the potential
power it consumed.

I have always been at a loss to know why some
very good ideas were never developed. The Hum-
phrey pump, for instance, was a wonderful invention.
Here was an engine which had no ‘ works.” The
water which passed through it was piston, con. rod,
etc., and there was no prop shaft or rudder. The
invention was just not wanted and steam is in the
same position. If an engine were developed which
could generate steam as easily as the carburetter
generates a combustible mixture, the world would
refuse it!

At one time there was an engine which used i.c.
at one end of the cylinder and steam at the other and
also I remember an emulsified petrol (40 per cent.
water). I wonder if anyone used it and with what
results, There have been many of these ideas in the
past and once [ fitted a water injector on an old model-
T Ford—there was an improvement at slow speeds,
but not much.—C. V. Thompson (Herts).
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Using a Portable Radio
in the Car

IR,—I recently purchased a transistor portable
radio for use both in the home and in the car.
Whilst the set gave excellent performance in the car,
I found it difficult to operate from the driving seat, so
I devised the following method of remote control,
which may be of interest to other readers.

The important feature is that no modifications are
made to the set and it is not damaged by permanent
attachments.

A small bracket (see sketch), drilled to take two
small knobs, as used on furniture, was fitted to the

/Washers.

Dashboard

t
Curtain flex,

Spring placed
between washers.

Dashboard bracket construction.

bottom of the dash. These knobs can be obtained in
a large range of colours, shapes and sizes to match the
interior decor of the car. The screw shanks of the
knobs were fitted into the ends of lengths of curtain
wire. The other ends were fitted with rubber suckers
for attaching to the control knobs on the set.—F.
Crimmins (Dalbeattie).

Adjustable Back Tool Post—Correction
E regret that owing to a typographical error the
price of the Adjustable Back Tool Post
mentioned in our Trade Notes column in the June
issue, was shown as £35. This price should have
read £3 ss.

MODEL OUTBOARD LAUNCH
(Concluded from’ page §oo)

clear model aeroplane dope and cover with light-
weight model span tissue. Give the entire model
another two coats of clear dope and then colour to
suit. The prototype shown in the heading was doped
red and yellow.

It is recommended that the fittings mentioned in
the materials list be used as they add a great deal to
the finished appearance of the boat and cost only a
few pence. The motor used (See Fig. 2) is made
under licence in England by Selcol and may be pur-
chased from Hobbies Ltd.,, New Oxford Street,
London, for 1os, 6d. Any other outboard motor will
also be satisfactory.

A small cover can be cut from fin. sheet balsa to
fit over the battery if desired.
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KNOWLEDGE
THAT HAS
ENDURED
WITH THE

PYRAMIDS

WHENCE came the knowledge that built the Pyramids and the mighty
Temples of the Pharaohs? Civilization began in the Nile Valley centuries ago.
Where did its first builders acquire their astounding wisdom that started man
on his upward climb? Beginning with naught they overcame nature’s forces and
gave the world its first sciences and arts. Did their knowledge come from a race
now submerged beneath the sea, or were they touched with Infinite inspiration?
From what concealed source came the wisdom that produced such characters as
Amenhotep 1V, Leonardo da Vinci, Isaac Newton, and a host of others?

Today it is known that they discovered and learned to interpret certain Secret Methods
for the development of their inner power of mind. They learned to command the inner forces
within their own beings, and to master life. This secret art of living has been preserved and
handed down throughout the ages. Today it is extended to those who dare to use its profound
principles to meet and solve the problems of life in these complex times.

This Sealed Book—FREE

Has life brought you that personal satisfaction, the sense of achievement and happiness that
you desire? If not, it is your duty to learn about this rational method of applying natural laws
for the mastery of life. To the thoughtful person it is obvious that everyone cannot be entrusted
with an intimate knowledge of the mysteries of life, for everyone is not capable of properly
using it. But if you are one of those possessed of a true desire to forge ahead and wish to make
use of the subtle influences of life, the Rosicrucians (not a religious organization) will send
you a Sealed Book of explanation without obligation. This Sealed Book tells how you, in the
privacy of your own home, without interference with your personal affairs or manner of liv-
ing, may receive these secret teachings. Not weird or strange practices, but a rational applica-
tion of the basic laws of life. To obtain your complimentary copy use the coupon below or
address: Scribe G.L.H.

| Scribe: G.LH. I
. | ‘The Rosicrucians (AMORC) |
Use this 25 Garrick St., London W. C. 2, Eng.
coupon for | Please sand free copy of Sealed Book, which I shall read as |
FREE | directed. |
copy of book | NAME - |
I |
AMENHOTEP 1V rounper | SRBEESS e i
OF EGYPT'S MYSTERY sciooL. | CITY A = ST

The ROSCRUCIANS ‘{AMORC)

25 GARRICK STREET, LONDON W.C.2, ENGLAND
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HIGHSTONE UTILITIES
58, NEW WANSTEAD, LONDON, E.11.

Accumulators. 2-volts, unspillable, 77 x
4” x 2”, brand new, 5/6, post 2/-. 3 for
15/-, post 3/6. Ex-R.A.F. 2-valve (2 volt)
Microphone Amplifiers, as used in 'plane
intercom., in self-contained metal case;
can be used 10 make up a deaf aid outfi,
intercommunication system, or with crystal
set, complete with valves and Fitting In-
structions, 20/-, post 3/-. Hand Micro-
phones, with switch in handie and lead,
5/6. Tannoy, 7/-. Similar Instruments,
moving coil, 8/6. All post 1/6. MasK typc
with switch, 3/6, post 6d. Throat Mikes,
5/-, post 7d. Mike Buttons (carbon), 2/-.
Moving coil, 3/6. post 4d.
Meters, 20 volt, 2in., m/c. 8/-;
2in., m/c. 8/6; 3.5 imp.. 2in. T.C
100 mA 2in.,, m/c. 7/6, all_post extra
Meter (L. & R.) containing 2,500 micro-
amp movements, 9/-, post

Bell Transformers. —— These guaranteed
Lransformers work from any A.C. mains
giving 5 or 8 volts output at 1 amp.,
qpcrate 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, 15/-, post 1/6. B S for
use with above or batteries, 4/6, post 5d.
G.P.Q. Telephone Hand Comb, Sets, 12/6,
post 1/6. Telephone Hand Generator, 8/6,
post 2/-. Telephone Bell, 3/6, post 9d.
S.B.C. Neon lndicator Lamps, for use on
mains to show ‘‘live’” side of switches, etc.
2(-, post 4d. Diodes, 1/6. 0005 Variuble
Condensers, 2/6, post 9d, Headphones in
Good Order, 6/-. Better Quality, 7/6 and
10/-. Balanced Armature Type (very sen-
sitive), 13/6. All post 1/6. New Single
Earpieces, 3/6. Bal. armature type, 4/6,
can be used as transistor set loudspeaker,
two of these will make an intercom. set.
Ex-R.A.F, earpicce, 2/6, post 6d.
Money refunded if not completely satisfied.
New illustrated List sent on request with
3d. stamp and S.A.E. Lcuers only

20 amp

BOOKS for
CONSTRUCTORS

NEW PICTORIAL APPROACH TO
LEARNING
BASIC ELECTRICITY, 5 parts.
RASIC ELECTRONICS. 6 parts.
The Complete Set sent on payment of
first mslalmcm
EARN WHILE YOU PAY

FOR ONLY 2/6 PER WEEK

Write for FREE IHustrated Prospectus
giving details of instalment plan!

BOYS’ BOOK OF CRYSTAL SETS AND
SIMPLE CIRCUITS. 3/-. 36 pages, .29
illustrations and plans. The know-how on
constructing 12 different sets without any
previous knowledge.

SEND STAMP FOR LISTS

SELRAY BOOK CO.

DEPT P.M., 60 HAYES HILL, HAYES
BROMLEY, KENT. Tel. HURstway 1818

St ogaBENCH

Patent pending
High quality folding
bench, 2ft. 9in. high x
4tt. 6in. long x 11t. 5in.
wide. Fitted with ad-
justable fin dia. steel

Better Buy o

Complete

Qarr. Paid thrust rod. Brochure
On request.
BENSON LADDERS

Dsot. PM1. Greensway. Garforth, Nr. Leeds

Automatic (Time) Switches

New and reconditioned 15 day clockwork
ard electric switcher

Irom 35/-

Send 8.4.E. for illustrated detail: to:

DONOHOE (TIMERS)
1&2 UPPER NORFOLK 8T., NORTH
SHIELDS, NORTHUMBERLAND

NEWNES PRACTICAL MECHANICS
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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
fand 24 R.P.M. at 24 v. Operate 3
sets of cams and also plunger giving
powerful lateral thrust. Takes under
amp. Wonderfully versatile motor.
Each 25/- post 2/-.
BATTE CHARGING = TRANS-
FORVIERS, 11 v. and 17 v. AC.
(for 6 and 12 v. Charging at 1}
amp.) Each 17/6, post 1/9.
RECTIFIERS to suit above. Each
6/6, post 1/-. (These transformers
and rectifiers will run above motors.}
Send stamp for list of other
motors, transformers, pumps, lamps,
switches, etc.

MILLIGANS
2 Harford Street, Liverpool, 3
Money Back Guarantee

THE FAMOUS
HARRIS ELECTRIC

WELDER =

and Complete Kit

For Weiding, Solderinz, Braz-

ing and ‘metal construction &

repairs In the home, op the car or
cycie. lnstant heat G.000° F.
Works from 6v.or12v, car battervor
transformer 'rom A.C. mains. Com-
plete kit of Weldlng Tool, 9ft. cable,
clip, carhouns, cleansing {luid, fluxes,
filler rods, goggles, tnstructions, hints,
Thousande in daily use. Assupplied to
Depts. ot I1.M. Government, 1.C.1.. 8tand-

ard Telephones, etc. Welds all 57,6

Metals up to one-cighth inch.
L.0.D. IF RENOUIRED

Obtainable only from: Post & Packing 2/6.
HARRIS ENGINEERING CO.,

(Dept. P.M.43.) 269 Kingslerd Road, London. E.2

N

v/,,‘\\ S

20,000 Metal Slitting Saws, 1-3/4”
dia., 5/8” hole, .015” o0 .060” thick,
6 asstd. 8/9, cozen 15/-. Still cheap
at double thls rlce
100 Sets 2-1/4” din. Circular Spllt
Dies, 9/16”, 5/8”, 3/4”,7/8”, 1" BS.F

American N.F., also 36 Brass thread,
30/- per set any thread, 3
Actual value £5 per set.

5,000 Hardened and Ground H.S.

scts £4.

Tool Bits, 1/4” square, 2-1/2” long,
15/- doz. §/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, 2" dia., outstanding
, £1 the lot.
Twist Dritls, approx.
, 4/- doz. Approx. 1/16”-
716 per doz. Approx. 9/32”-
, six for 10/-
3,000 Orcul.nr Sg)l ~ dia. cut-
o 3/8" 7/16' 1/2"
BSF. also brass_ thread, 26
thrcad 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
either taper or second or
* dia. stocks 6/- each.
Metal Markmg Punches, sizes 3/32",
1/8” and 1/4”, figures 8/6 per sel
Ictters, 25/- per set, any size; 1/2”
figures, 15/- set.
Six Tons Precision Ground * Silver
“ leneths: 1/47, 9/32”, 3/8”,
., 10/9 lot. Also 13 lengths
1/16” to 15/32" dia., doz. assorted, 5/6.
1,000 H.S. Inserted Blade Expanding
Reamers, 31/32”, 18/6
”, 22/6 each:

1-1/8” to 1-9/32”, 27/6 each; 1-9/32”
to 1-15/32~, 35/- each.

H.S. Parting Tool Blades, 3/32” x
3/4” x 5”7, 5/- each.

£2 ORDERS POST PAID
]. M. BURKE

INTRODUCTNG OUR LATEST

Super ‘‘ Moonscopes™ from
£9.19.6 Mag. 53 to 200x.
Early Moonscopes modified.
Larger 8" dia. models, etc.
Moon maps, star charts, etc.
Send 8d. stamps for hsts.

Schools and Colleges Supplied. Testimonials

J.K.M.HOLMES & CO. LTD. IReRUS AN ]
{Scientific Instrument Mawersy

MARTINS BANK CHAMBERS, NORTH SHIELDS
NORYHUMBERLAND

Photos
Available

Numerous

A book for all mechanices. ..

PRACTICAL
MECHANICS’ HANDBOOK

Includes sections on lathe-
bij Camm work, small tools, filing,

ficting, the dividing head the micrometer
and vernier, mensuration, screw cutting,
gear cutting, hardening and tempering,
electro-plating, soldering, brazing, welding,
and obtaining a patent, etc.

8th Edition
I6s. FROM ALL BOOKSELLERS
. . .or, in case of difficulty,
17s. by post from GEORGE NEWNES LTD.
Tower House, Southampton Street, W.C.2

192 Baslow Road, Totley, Sheffield

Soldering Tool 12/6d.
Brand new
AC. 110v or
Carr Batt:
Adaptor 250v
extra 10/-.
Auto/Feed.
“{ Cannot burn.

30,000 VALVES

Thousands More

,,zd 2D21, 4D1, 6AL3, 6C6, 6D2, 6HS,
dol;" 6J5, 63H7, 8D2, 9D2, 10C2, 10F3,

12Y4, 15D2, 78, CV66, D1, EA50.
EB34, EB91, EF31, EF36, EF30, HL41DD,
LpP2, KT36, Pil, P61, R19, SP51, 8P61, T4l,
TT11, VR35, VR37, VR51, VRI07, VR137,
VT201, VT501, w150. W78,

11LC6, 6AKS, 6AM6, 6C4, 6D6, 6F1,
2/9 6F3, 6Fl2 6F13, 6F14, 6F15, 6K7,
30/-per 6K25, 7A7, 7B7, 7C17, 7Q7, 10D1, 10F1,
dor." 10P13, 10P14, 12BES, 12807, 12817,

128K7, 12H7, 14H7, 25A6, 25L6, 25Z5.
25RE, 36Z4, 42, 43, 50CD6, 50L6. 874, 8D3,
APV4, APP4, B36, CL33, CY1. CY31, DH76,
IDH77, EABC80, EBCS0,EBCH1, EBL21, ECC34,
ECC91, EF39, EF41, EF80, EF91, EF99, EL32,
EY51, KT81, KTW61, N142, PEN45. PEN4G6,
THil, TH233, U22, USl, UAF43, UB4l,
CH42, UF41, UF42, More at 2/9.
Post for 1, 7d.; 6, 1 6d.; 12, 2/6d.

SPEAKER-QFFER 8 9 each. 5in., 6 in., 8 in.,
mnd 7 and 4n. Ex manufacturers Salvage.
" Money Buck Guaranteed”. P & P 2/9.

P. P. COMPONENTS LTD.
219 ILFORD LANE, ILFORD, ESSEX
Stamp for FREE Catalogue

RO GERS “* S50

Fibro Washers, 144 Assorted 3/6
Meter Rectifiers. A.C. to D.C. 3/9
Self Tap Screws. 100 Assorted 8/~
Rectiflers. 6/12 v. at 6 ampa 18/-
Winker Units. 6 or 12 volt e/e
Motorised Water Pumps 75/~

Instrument Cases. 1%in. x Rin. x Gin. New 7/3

Teisphones. New. Modern. .
Races. Belta, Valves Pullays Pumpu anz
Steel, Aluminl

10 PAGE LIST PREE STAMP PLEASE




ANSWERED

Roo! Prism linoculars

COULD you give me information on the
construction of roof prism binoculars.—
K. Bradley (Liverpool).
APRISM, whatever its type, is simply used either
to provide a longer path from object lens to
eyepiece; or to invert the image (or both). The long
path is necessary for high' magnification without a
long tube as found with a telescope. Inversion is
necessary when the number of lenses are such that
the scene would appear upside-down. If you sketch
the prism, measuring angles correctly, and draw lines
striking a reflecting surface at the same angle as lines
leaving that surface, you will obtain the path taken
through the prism. It is not possible to cover this in
detail here. The prisms do not provide any magnifi-
cation themselves.

“Copper” Paint

I WISH to buy or make copper coloured paint.
I believe it is a mixture of fine copper dust

mixed with clear lacquer.—P. Hyland (Bir-

mingham).

O far as we can discover there does not appear to

be a paint such as you describe on the market.
George Rowney of 10 Percy Street, W.1, inform us
that they supply a ‘‘ copper >’ coloured paint in their
range of Poster Paints.

However, if you wish to use metallic copper as a
coverage, similar to gilt lacquer, you can obtain copper
dross and suspend this in a vehicle such as industrial
spirit (alcohol). This could be applied by brush.

Auntomatie Electrie Fire

COULD you please advise me as to any method
. of adapting an electric alarm clock for
switching on an electric fire at a set time.
—A. Batson (Herts).

THE P.M. BLUEPRINT SERVICE
12 FT. ALL WOOD CANOE. New Series. No. I.
COMPRESSED-AIR MODEL AERO ENGINE.
Series. No. 3. 5s, 6d.*
AIR RESERVOIR FOR COMPRESSED-AIR AERO
ENGINE. New Series. No. 3a. Is. éd.

‘“ SPORTS ” PEDAL CAR. New Series. No, 4, 5s, 6d.*
F J. CAMM’S FLASH STEAM-PLANT. New Series.
No, 5, 5s. 6d.*

SYNCHRONOUS ELECTRIC CLOCK. New Series.
No. 6, 5s. 6d.*

ELECTRIC DOOR-CHIME. No. 7, 4s. *
ASTRONOMICAL TELESCOPE. New Series. Refractor;
Object glass 3in. diam. Magniﬁcat.ion X 80. No. 8.2 sheets),

7s. 6d.

CANVAS CANOE. New Series. No. 9, 45.*
DIASCOPE. New Series. No. 10, 4s.*
EPISCOPE. New Series. No. |1, 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. éd.
OUTBOARD SPEEDBOAT. lls. per set of three sheets.
P.M. TRAILER CARAVAN.* Complete set, lls.
P.M. BATTERY SLAVE CLOCK, 2s, 6d.*
P.M.CABIN HIGHWING MONOPLANE, !s. 6d.
THE MECHANIKART, 15s.*

The above blueprints are obtainable, post free from Messrs.
George Newnes, Ltd., Tower House, Southampton Street,
Strand, W.C.2.

* denotes constructional details are available free with the blueprints.

4s.*
New

“ Practical Mechanics”’ Advice Bureau. COUPON
This coupon is available until July 31st, 1961, and must be
attached to all letters containing queries, together with 6d. Postal
Order. A stamped addressed envelope must also_be enclosed.

Practical Mechanics. July, 1961

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,
L:dé 2Tower House, Southampton Street, Strand, London

WE feel that the best way to arrange an ordinary

alarm clock to work a fire is to fix a micro-
switch on the back of the clock so that when the
alarm goes off the alarm wind key actuates the switch.
We have tried this with great success with the
Burgess BR and as long as you do not connect it to a
fire of greater wattage than 1,000 and it is on-A.C.
mains all will be well.

The alarm rewind key only has to be turned through
about 6o deg. to re-set the alarm.

Starching Collars

HAVE rather a short neck and I find that my
semi-stiff collars turn up at the points and
crease readily after only being worn for a short
while. Can you tell me of a really good stiffening
agent.—W. Adams (Glos.)
N answer to your problem could be to add gum
arabic to rice starch. Alternatively use one of
the plastic starches but follow instructions given by
the manufacturers. These give durable stiffness but
no gloss. :

Battery Filling and Charging

OULD you please give me information on
the initial charging of new accumulators.

—R. Ward (Yorks).
RECISE instructions for particular batteries are
usuzlly included on a leaflet with the new bat-
tery. It may also be in a semi-charged state, and after
filling with acid, and allowing to stand for about 12
hours, or given a light charge on a home charger, can

be put into service.

The acid used has a specific gravity between 1.250
and 1.300. The acid commonly obtained by garages
has a specific gravity of 1.350. It is not important
whether the acid is added to water or water to acid
with this strength; the latter may be advisable—a
little water at a time, stirring in and allowing to cool,
for some heat may be generated. If very strong acid
is used, this is always added to water.

Having filled the cells with acid of correct specific
gravity, the battery can be left to stand for a time, to
gas freely—and more acid may then be needed to
compensate for that which is absorbed by the plates.
Then the battery can be put on charge; as a rule the
rate is between 3.5 and 4.5 amps, and is kept up until
the cells are gasing freely. Naked lights should be
kept away from the cells, as the gas is explosive. After
some hours, say from night until morning, the acid
can be checked and the specific gravity adjusted with
stronger acid, or some distilled water; the acid level
being kept above the plates, and the stoppers out of
the cells for charging, or laid loosely 1n the apertures.
If a voltmeter is available, this can be used to verify
the voltage of each cell; it should be well up with a
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new battery, say, in the region of 2.3.volts per cell.
Finally when the battery is charged and the specific
gravity of the acid is correct, only distilled water
should be used for making good loss from the cells.

In adjusting the specific gravity of acid before

pouring into the dry cells, the mixing should be done”

in glass jars.

Reed Unit Construciion

AM interested in constructing a reed unit for
. -a radio controlled model and would be
grateful for any information which you could
supply concerning the steel reeds which must
have a natural frequency of 200 kc/s to 400 kc/s.
Will the silver plating of the reeds alter their
frequency? The completed unit will have six
reeds and the coil will have an impedance of
2,000 to 4,000 {.—P. Revell (Staffs).
HE reeds require to be of thin tempered steel.
Plating would probably lower frequency
slightly, due to the increased weight. The reeds
would be very narrow and short. As the size would
have to be found by trial, they could be clamped
between two solid metal pieces, so that their lengch
can be easily adjusted. A variable pitch oscillator
should be made up, and its output fed into the coil.
The pitch at which the reeds resonate can then be
observed. In most circuits the exact frequency is
of no importance, provided it matches the reeds, and
if frequencies are sufficiently separated to avoid other
reeds responding as well. If the transmitter has a
modulator circuit giving specified frequencies it is
then necessary, however, for the reeds suit their
frequencies.

A Thermograph

AM interested in building a thermograph,
could you please give me details of what is
entailed.—K. King (Notts). :
I-METAL thermometers are so constructed that
they have a bending coefficient in relation to the
temperature. They are made of two metal strips with
different coefficients of thermal expansion welded
together at one end. The metal combination is
either Invar-brass or Invar-steel. One end of the
strips is fixed and the other end operates a series of
magnifying levers which in turn operates an indicat-
ing device.

We would suggest that you hunt round for an old
barographic clockwork drum as your recording unit
and utilise the linkage mechanism from an old air-
speed indicator, altimeter or pressure gauge.

Calibration of the bi-metal thermometer can easily
be done by reference to a liquid of known B.P. or F.P.

Obtaining Full Format

HAVE been trying to take some photographs
by using a 8 X 30 monocular in front of the
lens on my Pentacon 3smm. single lens reflex.
So far I haven’t been able to obtain a full format
getting only a ring or a hexagonal. How can I
overcome this?>—W, H. Davies (Glam.)
OMPLETE coverage cannot be obtained because
the angle of view of the monocular is not
sufficient to cover the negative area. This is quite
usual. No simple way of overcoming the difficulty
exists. If the camera lens is removed, and a negative
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lens substituted, it may be possible to obtain coverage,
but definition is likely to suffer. If the lens is fixed,
this cannot be attempted. For complete coverage the
whole system requires to have a wide enough angle of
view, and this would require a monocular of very
much larger aperture than 30 with 8 magnification.

Ram-=jet and Pulse-jet
Principles

HAT is the difference between a ram-jet
and a pulse-jet engine?>—E. Lewis (Exeter)

HE principle of the ram-jet is as follows: The
ram-jet motor consists of an open-ended tube
suitably shaped on the inside to permit the smooth
flow of air and gas (see sketch below). Inside this
tube there is a diffuser, fuel injector rings and a
flame holder. The section behind the flame holder
forms the combustion chamber and exhaust nozzle.
The ram-jet, if fitted to guided weapons or aircraft,

igniter piug for

Combustion -~ Starting only.

chamber.

/
Air
Reed or

sucked
in disc vatve,

Tail pipe.

Fuel.

o Combustion
From fuel supply via chamber.

pump and fuel controt.

Air ——,»‘——c
flow. o Ligs /
- Exhaust
gases.
i e NN [
Air E li
flow. v \ xhaust
. Injectors \ nozzle.
Diffuser. Flame hotder.

(Top) The pulse-jet. (Below) Details of the ram-jet.

must have some other motive power such as rocket
boosters or a turbo-jet for take off. This is because a
ram-jet must have air passing through it before it will
work. With the air passing through, fuel is injected
and ignited, this produces a continuous explosion, the
gases passing rearwards through the exhaust nozzle
thus producing thrust. The ram-jet is capable of an
overall efficiency of over 25 per cent. at mach 3 and
is almost certainly more efficient as well as being
much lighter than the turbo-jet at speeds above this.

The-pulse jet is started on the ground by using an
igniter plug (for starting only), at the same time air is
forced into the combustion chamber, where it mixes
with the fuel and is exploded. Spark plugs are also
used and this means that a trembler coil must be in
circuit. When the motor is running the air and igni-
tion leads are disconnected. As the temperature in
the combustion chamber is high the fuel ignites
immediately on entering into it. Some of the
disadvantages of a pulse-jet is that it is very noisy, has
a high rate of fuel consumption and a limited speed
range. The best example of this type of motor can be
seen on a VI “buzz bomb” used by the Germans
during the war. There are of courseothertypes as used
formodelaircraft; these are more popularinthe U.S.A.

-
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SALES AND WANTS

The pre-paid charge for small advertisements is 9d. per word, with box number 1/6 extra {(minimum

Television Picture Tubes

CATALOGUE NO. 14 Government
Surplus and Model Radio Control

Boston, Lincs.

order 9/-). Advertisements, together with remittance, should be sent to the Advertisement
Director, PRACTICAL MECHANICS, Tower House, Southampton Street, London, W.C.2,
RADIO l ARCHERY | FOR SALE
RADIO Television Service Sheets. All CROSSBOW PL.ANS. Build your own ASTRO TELESCOPE MAKING. —
Types valves. S.A.E. list, John Gil- powerful hunting crossbow. Kill A Standard Ramsden Push-in Eye-
bert Radio, 20 Extension Shepherds Bush | game ! Rout vermin | Modern hand loaded | pieces, }in., tin., jin., focus, 35/-, with
Market, London, W.12. SHE 3o0s2. design. Detailed plans 5/6.—Stewarts, A.S. thread, 42/6 ea. SAE! list,
_| | 16 Nith Place, Dumfries, Scotland. Object Glasses, Newtonian Mirrors,
——— —— 'I?Iggogal I\1\//Ilount_~.»', FocuzingTMoumsi
‘ripods, ountings  an errestrial
TELEVISION I HOBBIES Telescopes.—W. Burnet, Grand Sluice,
|
|

Manufacturers’ Guarantee
Twelve Months
Tubes for All British-made Sets

10 inch - £4. 0.0
12 inch .. .. £5. 0.0
14 inch - .. £5. 10. 0
15 inch e .. £7. 0.0
16 inch .. .. £7. o.0
17 inch od .. £7. o.0
21 inch .. £8. 15. 0

Deposit 20/- plus 12/6 carriage.
Tubes for ALL H.M.V. and
Marconi sets at reduced prices.

Collaro C 60 4
changers

speed Auto-
£7. 15. 0

(athode Ray Tube Service

35 Broomwood Road
St. Paul’s Cray, Kent
Orpington 21285

PHOTOGRAPHY

BELLOWS, Camera, Enlarger, Process,
Industrial  Collapsible  Machin?
Guards.—Beers, 4 St. Cuthbert's Road,
Derby. - (Tel. 41263).
PRO]ECTORS. Home Assembly Kits
from £6 2s. 6d. Fan Base Kit
£3 7s. 6d.  Opticals: Screens, S.a.e.
Marshall Smith Ltd., 64 Norwich Avenue,
Bournemouth.

WATCHMAKERS

PRECISION Screwdrivers 0.50 mm. to

2.2 mm. Io sizes 12/6 set. Quality
Eyeglasses 4/- each. Fine Hairspring
Tweezers 12/6 pair. Electric soldering
irons for precision work 24/-, Valuable
Materials Assortments. Watches, Brace-
lets, Straps, etc., and we do a complete
repairs service.—Send for free illustrated
lists to J. J. LAWSON, 95 Godwin Street,
Bradford, 1. (Phone 32075.)

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.

over 500 illustrated items. 2/6d. (refunde
on purchase)—Arthur Sallis Radio
Control, North Road, Brighton.
NEWTON IAN TELESCOPE
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.

STRO TELESCOPE MIRROR

DISCS. Edged and bevelled. Per |
pair with abrasives, polish, etc., 6° X 17,
£2.15.0: 8 x 1%, £4.15.0. Cash refund
guarantee.—H. Gibbs, 75 Portmanmoor
Road, Cardiff, S. Wales.

WOODWORKING

SAWBENCHES.—Cast Iron. Rise and
Fall. 6in,, £6.19.6. 8in., f10.10.~.
Carriage extra.—Drysdale, §8 Commerce
Road,%Nood Green, London, N.22.
6lN. SAWPLANE (16 10s., write for
brochure from East Anglian Trading
Co., 5 Guardian Road, Norwich.

CATS?
EYES

radiant  self-luminous
drawing pins which
‘look’ at you in the
dark; they shine

brightly in the night
for years and years. Pin one to that door
key hole, light switch or any object you
want to find quickly in the dark; pin-
backed luminous buttons %in. dia-
meter, two for 4s. 9d. post free, from
ATOMLIGHTS
43 Ventnor Villas, Hove, Sussex.

STOP Condensation with our attractive

ceiling tiles, made from expanded poly-
styrene, bevelled edges. 94d. each delivered.
Sample tile, 1/9. Full details Nero Con-
struction Co., 41 Brunswick Road, Glou-
cester.

Brand new Kodak (ex Admiralty) 7 x 50 Prismatic
Tel 1 in fitted wooden case, with

HOME BOAT BUILDING

FULLY PREFABRICATED KITS TO
ASSEMBLE A BOAT AT HOME,
for two-berth Cabin Cruisers, fast runa-
bouts, canoes, prams, ENTERPRISE sailing
dinghies. Leaflets from Wryvern Boats
(Wessex) Ltd., Milborne Port, Sherborne.
BROMLEY BOATS, Kits, Mahogany,
Silver Spruce, American Boat plans,
i;(d. List.—Southlands Road, Bromley,
ent.

MISCELLANEOUS

AQUALUNG and Compressor Equip-

ment, Ballraces and Miscellaneous

items. Lists 3d.—Pryce, 157 Malden

Road, Cheam.

DO YOUR OWN SIGNWRITING.
Black and gold transfer letters, zin.,

3d., 1in, 13d—BCMj/Rondo, London,

W.C.1.

WELL-KNOWN and reputable model-
making company requires ideas in

connection with scale model plastic con-

struction kits and toys, suitable for plastic

manufacture.—Replies to Box No. 16.

SITUATIONS VACANT

A M.1.Mech.E,, AM BritI.RE. City
* and Guilds, G.C.E., etc., bring
high pay and security. ‘“ No pass—no
fee ”” terms. Over 959% successes. For
details of exams and courses in all branches
of Engineering, Building, Electronics,

etc., Write for 148-page handbook—free
—B.LE.T. (Dept. 967B), London, W.8.

binocular eyepiece fitted fliters, cost over £50, only
£ each, carr. 5/-. Ditto slightly solled £4, carr. 5/..
Brand new Exide (ex A.M.) 12 volt, 25 amp batteries.
.These are R.A.F. general purpose lead acid accumu-
lators, and are similar in construction to normal car
battery. Very suitable for cars and vans, will start
any vehicle. Never been filled and In original tropical
packing. First charge instructions included, cost
about £10, only £2 10 0 each, carr. 5/-.
Ex Admiraity brand new Pocket Btopwatches by
Waltham and Smiths. Fully jewelled movements,
t second, 60 seconds per rev., 3¢ minute recorder
dial, winding button start, stop and reset, value £8,
45/-, post 2/-. Ditto slight adjustment necessary, but
brand new, 29/6, post 2/-.
Ex Admiralty brand new Pocket Stopwatches,
Waltham, 6 seconds per rev, no recorder dial,
accuracy greater than 1/10 second, jewelled move-
ment, in original box, winding button start, stop and
reset, cost over £12, 19/6, post 2/-.
Ex R.AF. Aerial Film. 9§in. x 3001t. Pan, £3. 160ft.
35/-, 54in. x 47ft. 8/-, 24ft. 5/-. Ideal for cutting to
smaller sizes. Perfect condition.
Ex A.M. G.45 16mm Gun Camesas. 24 volt, 2in, fixed
focus lens, 50ft. magazine loading, complete with
maguzine, new, £2 15, ditto used, £2. Both post 2/6.
Ex AM. @GS Mark 3 Recorder Camera. 16mm, made
by 8pecto. Latest mode)] with three shutter speeds,
2 or 16 £.p.s., bloomed 14in. lens F1.9 with iris to F.16,
24 volt, 50ft. magazine loading, complete with maga-
zine in original tropical packing, absolutely brand
new, only £5, post 2/6. Ditto used £3 10, post 2/6.
Building a Projector? Then design it round an ex-
Government 110 volt 500 watt projector lamp, and
obtain the advantages of a low voltage lamp, i.e.,
thick fillament giving longer life and far greater con-
centration of light, PLUS a price of 8/- each instead
of several pounds. I have thousands of these lamps
in stock, originally designed for the famous G.B.
L 516 sound projector, 3-pin bayonet cap, burn cap
up. Price only 9/- each plus 1/- post or three for 25/e
post paid.
Hundreds of genuine ex cinema projection lenses, by
famous makers like T.T H., Dallmeyer, Ross Busch,
etc., 42mm barrel dia., £2 10, 52mm barrel dia.,
£3 10, foeal lengths 3}in. to 7in. Btate focal length
required. All post 1/-.

All goods supplied on 14 day money back guarantee

R. SANKEY, |Regal Cinema, ATHERSTONE,
WARWICKS. Tel.: Atherstone 2220/3210
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FOR SALE continued

NEWNES PRACTICAL MECHANICS

| TOOLS continued

GOVERNMENT
SURPLUS AND CLEARANCE

MAINS 230V, ELEC BELLS. Twin 6" 35/-.
F.W. METAL RECTIFIERS. 12V., | amp. 5/-.
2amp 9/-,3amp 12/6, 4 amp 16/+, 6 amp 22/6.
FERRITE ROD AERIALS, 5/-. L. & M. 7/6.
VENNER SILVER ZINC ACCUMULATORS.

H.105. 15/-. Six for 85/-.

FURNACE. 200/230V. 1,000 C. MUFFLE
6" X 63" x 47 high. Weight 24 cwt.
£12.10.0.

ATLAS §” AIR DRILLS. £4.10.0,
VACUUM PUMPS. HAMMOND ENG. CO.
TAPS, Taper 13" Whit. 5/- each.

S.A.E. for Latest List 74.
HUGGETT'’S LTD.
2/4 PAWSON'S ROAD

WEST CROYDON, SURREY

EW unused 1/3 h.p. “ Brook ”’ motors,

99/6d.—afso others, larger. New
portable Sprayplant, veebelt drive, 40
lbs. pressure, airhose, spraygun complete,
£29 19s. 6d., or 3o/ deposit and eight
monthly payments of f4. Numerous
clearance items for Callers. S.a.e. liter-
ature and enquiries.—Bellangers, 306
Holloway Road, London, N.7. North

4117,
HZ’PODERMIC SYRINGES, brand
new 2 c.c. SIMA, excellent for oiling
etc., 4/9 each. Also need]es sizes 12, 17
and 18 at 4/- per dozen.—G. Roger Smith,
16 Clyde Street, Liverpool 2
‘TAINLESS STEEL CONTAINERS

with lids, 6 gallons, 7s/-.—Thos.
goulkes, Lansdowne Road, London,
REN
PATENTS

PATENT[NG SERVICES. — Advice,
Qualified agent.—C. L. Browne, 114
Greenhayes Ave., Banstead, Surrey.

TOOLS

SELECTA
2 SPEED DRILL

plus 13 attachments. Everything new.
Full maker's guarantee.
0d. the lot. Carriage 3/6
DRYSDALE
58, Commerce Road, lLondon,
BOWes Park 7221

£12 10s.

N.22

MULTIPLE
SWIVEL
SOCKET
WRENCH

DROP

SHRomE FORGED
SELECTED
STEEL

3716d. rosT PAID

Choice of Spruﬁmnon
Whitworth: °-3". AJF: 4"~§".
Metric: 11-22mms.

ARTHUR DRYSDALE & CO. LTD.

58 COMMERCE RD., WOOD GREEN
LONDON, N 22 BOWes Park 7221

FANTASTIC
SOCKET SET OFFER

Genuine Hand Forged Chrome Vanad-

ium 27 Piece King Hawk Socket Set in
fitted steel carrying case. °

LIST PRICE £10.19.6 OUR PRICE 6 gns.

DRYSDALE

58, Commerce Road, London,
BOWes Park 7221

N.22

RINDING LAWN MOWERS PAYS
other people’s or vour own. The
New Simplon 14in. grinding machine—
powered by your electric drill, costs only
£13 §s. carriage paid, and it’s on approval.
Details from—A. W. ROEBUCK, LTD.,
Turvey, Bgdfordshire.

BLACK & DECKER
D.500 fin.

ELECTRIC DRILL

Plus 10 attachments, everything new.
Full maker's guarantee.
BARGAIN £7 8s. 6d. LOT.
DRYSDALE
58, Commerce Road, London,
I BOWes Park 7221

= —

N.22

EXCEPTIONAL
[ 11 PIECES [ COCKET gg‘r
Including: OFFER

Y Eight 12-point Bi- hexagonal

ONLY

Sockets from 4" to §&” ‘

% Hexagon Drive Bar and Dnve 20'
Ratchet. PostFrea

% Fitted metal Wall Case.

All made from specially selected steel.
ARTHUR DRYSDALE LTD.

58 Commerce Road, London, N.22 ’

: BOWes Park 7221.

- l
FANTASTIC |
TOOL KIT OFFER

Six Surform tools plus six Stanley tools | |
in handy rack, plus nest of five saws,

BARGAIN 95/- LOT
DRYSDALE

58, Commerce Road, London,
BOWes Park 7221

N.22

ELECTRICAL

BRAND NEW
BROOK ELECTRIC MOTORS

Single Phase, 3 h.p. 1,500 r.p.m. £7 {39

I h.p. 1,500 r.p.m. £10 76
H.P. TERMS 1 h.p. 3,000 r.p.m. £10 7 6
AVAILABLE 3 h.p. 1,500 r.p.m. £11 16 9

{ h.p. 3,000 r.p.m. £11 16 9
Fully guaranteed by makers, approval again'st
cash. Carriage paid mainfand. State voltage.
P. BLOOD & CO.
ARCH STREET, RUGELEY, STAFFS. |

July, 1961

ELECTRICAL continued

ALL TYPES OF ELECTRICAL
GOODS at extremely competitive
prices, e.g., s amp. Twin Cable, 355. 100
ﬁards. Lamphol derx. 7s. doz.; 5 sft
attens, 49s.; quality and immediate
dlspatciI guaranteed. Request list.—
Jaylow b}‘:zpphes' ? Fairholt Road,
London, 16. (Telephone: Stamford
Hill 4384).

EDUCATIONAL

}° HOW AND WHY " of Radio and

Electronics made easy by a new,
non-maths, practical way. Postal instruc-
tions based on hosts of experiments and
equipment building carried out at homs.
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.

LEARN

RADIO & TV

SERVICING

for your

OWN BUSINESS/HOBBY

by a new exciting no maths system, using
practicalequipmentrecentlyintroduced
to this country. FREE Brochure from:

RADIOSTRUCTOR

DEPT. G80, READING, BERKS.
7/61

OF EDUCATION

THE KEY TO SUCCESS £ SECURITY

Essential to success in any walk of Jife § What-

ever your age, you cun now preparc at home for

the lmporunl new General Cert. of Education

Exam., on ‘“NO PASS—-NO FEE” terms.

You choose your oun lublccu—Educnllonnl,
cial or Ts

bi& ion of subj; Riv 4

chance 10 get this valuable Cerllﬂcﬁle

SEND FOR FREE 136 PAGE BOOK
Full details of how you can ebtain the General
Cert, are glven in our 136-page Guide—Free
and without obligation. Personal advice on
request.

Write today, Schoo) of Careers, Dept. iw
29-31, Wright’s Lanc, London, W.8.

% School of Caree

~ FREE
INFORMATION
SHEETS

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.

the

TITLES




GCAMAGES

for BARGAINS in TOOLS

Portable Drill Accessory

REDFORD LEVEL '

For More Accurate Drilling

Fits any electric drill with 1}in. dia. boss.
Die-cast body with built-in Cadmium
Plated spirit-level. Enables user to
drill accurately from horizontal B
position downwards to vertical and
upwards to 45 deg. in 15 deg.

graduations. GAMAGE PRICE 6 6

POST -
FREE L

_ | “Me and my Mole Wrench
. . : Its positive grip on repairs makes
Three-in-One Combination Set | ;" Positive erip on repairs makes
S UARE over a ton pressure if required it
Q ’ stays put, leaving both hands free to
NTRE HEAD work—that’s why it's known as a ‘third
- CE hand’ to thousands of handymen and
& engineers the world over. Inthe garage
or house you’ll find this the most use-
PROTRACTOR ful of all hand tools.”
Quick, easy and accurate For Engineers, Mechanics,
reading. The Square, Centre Model Makers, Handy-
Head and Protractor locks any- men, etc.

where on the 12in. grooved, hard- COMBINATION 3 o’ Port &
ened and tempered steel rule. SET - 1/6

Square, Head & Rule (separate) 7/6, Head only §/-. Post & pkg. 1/-each WRENCH
TOOL & CAR ACCESSORY LIST FREE % From Ironmongers, M;,“’_' ;’{IGMOW Cycle

Accessory dealers. 10” - 15/-

GAMAGES, HOLBORN, LONDON, E.C.I - HOL 8484 | ifin difficulty write to
M. Mole & Son Ltd., Birmingham, 3

PARKER’S SHEET METAL FOLDING MACHINES The finest portable telescope available today.
NEW BENCH MODEL Capacity 36 in. wide X Scout Mk. H. Ex-Gov. 2 in. O.G. 25x, £8 10s.
":g'rlr:‘s“‘d‘;‘"":h“:;k each. High-powered eyepleces and astro kits

angles down to 45 deg., available. See our lists. Projector Kits, 35mm.

which can be flattened Gives 500w. results from |00w. lamp. 15 ft.

_ ;‘;S'f:f;":c’iiﬁz-izepg candles on 3 ft. screen guaranteed. From 38s. set

height of bench, Wil (unmounted lenses). 2+ sq. from 31s. Plans 2s. each.

form flanges. !
Weight approx. 2 ewt.

Price £17/15/0, carr. free. Also the well-known vice models of: |

6 in. X |B-gauge capacity

24 in, X 18-gauge capacity

Dozall Lens. Ex-Gov. Suits any camera, as telephoto
lens 3x micro and macrophotography, projection

0.0.Y Corriage | enlarging and magnifying lenses, stereo, etc. 55s.
£ 5. 6 0 -0 each. Send for details. Mirror type Viewer for

18in, x l6-gauge capacity ... £5 5. 6. 35mm. Perfection. Plans Is. Mirror and Flat 37s. 6d

f 3 funded without question If not . . e =
3&2;.’:3.’ ‘s‘e‘i.’J’f"JfZeTa?n'Z?’ R T l Astro Mirrors, 6 in, Parabolic. First grade £9 5s. each.
A. B. PARKER Wheatcroft Works 6” dia. x 40" focus spherical mirrors, unsilvered
WELLINGTON STREET, BATLEY, YORKS. Tel.: 426 | on } plate. £2 each. 4 x 40” focus aluminized

45s. each. Telescopic eyepieces. The world's best.
- - 3 W.A. Erfle, focusing 58s. each. | in. and I in.
’ . W.A, Erfle. €3 each. Orthoscopics 3 focus, plain
W("Wﬂ s Spe(ml 0”Qrs sleeve I7s. 6d. and 35s. | in. 27s. 6d. |3 in. 30s.
2 n, 30s. Variable power eyepieces, ortho,  to §

&n, e e, L R.A.S. £4 5s. each. Any eyepiece fitted R.A.S.

hundreds ¢f uses for detecting | | thread 7s. 6d. extra. Keplar eyepiece |4 in. focusing

| %’nr:_f_ea{g‘; metal objects. £5/17/6. mount 8s. 6d. each. First Grade Prisms from 18s. 6d.

e S ien mvocurars, | | Most types availabie, Aluminized Flats from 3s. 6d.

=¥ completc with power pack. Will Polarised spectacles 6s. 6d. pr. Liquid Compasses

Slesabis Y= R MR o TR gooey, BIERVEE i sesatt Goas. (§{0- 55s. each, Clinometers Mk.IV 25s. each. 6 x 30

. 10, :

B.T;(ll.ls\lffbl}{l(l};u, s\iAGNETOS. 4 cylinder clock or anti- | | Binoculars. Ex-Army €6 10s. Hundreds of useful
clock, . Post 3/6. i i i i H i

SURVEYORS® LEVELS. Mahogany with brass fittings, 4 ft. items for the scientific experimenter in optics,

lon%,llzum.in spirit level ?ISI;?beOb' ztlv‘;'o 3-ft. folding arms, electronics, radio and scientific equipment. See our

useiul for. many purposes. . Larr. . i 4 = . i v

SMALL D.C. MOTORS. 12 voit, 5,000 r.p.m. 34" x 1§ diam. lrllm o calé Zng B Govt. Lenses and prisms

9/-. With 6-1 reduction gcar 11/6. Post 2/-. Os. 1 and <. Zs. 6d, each.
Hundreds of other Bargalns available. Send 6d. for Illustrated H w ENGLISH 469 RAYLEIGH RD. HUTTON

BRENTWOOD, ESSEX

1st.
EASTERN MOTORS, ALDEBURGH, SUFFOLK. Phone5l

Published about the 30th of each month by GEORGE NEWNES LIMITED, Tower House, Southampton Street, London. W.C.2, and

Printed in England by The Garden Citv Press Limited. Letcbworth. Hertfordshire. Sole Agents for Australia and New Zealand—Gordon

& Gotch (A/sia). Ltd. Sole Agents for South Africa and Rhodesia—Central News Agency Ltd. Subscription Rate (including postage):
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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 @ more congenial
career with better prospects.

ENGINEERING, RADIO, AERO, ETC.

Aero. Draughtsmanship Elec. Draughlsmamhxp
Jig & Tool Design Machine
Press Tool & Die Design Automobile "
Sheet Metalwork Structural o
Automobile Repairs R/F Concrete .,
Garage Management Structural Engineering
Works M'gmnt. & Admin. Mathematics (all stages)
Practical Foremanship Radio Technology
Ratefixing & Estimating Telecommunications
Time & Motion Study Wiring & Instaliation
Engineering Inspection Television
Metallurgy Radio Servicing
Refrigeration Gen. Elec. Engineering
Welding (all branches) Generators & Motors
Maintenance Engineering Generation & Supply
Steam Engine Technology Aireraft Mainten. Licences
I.C. Engine Technology Aerodynamics
Diesel Engine Technology Electrical Design
Ordnance Survey Dr’ship

BUILDING AND STRUCTURAL

L1.0.B. ALAS. ARSH.
A.M.LP.H.E. A.A.L.P.A. AFS. R
Building Construction Builders® Quantities
Costs & Accounts Carpentry & Joinery
Surveying & Levelling Building Inspector

Clerk of Works Building Draughtsmanship
Quantity Surveying Heating and Ventilating

GENERAL, LOCAL GOVERNMENT, ETC.

Gen, Cert of Education
Book-keeping (all stages)
College of Preceptors
Woodwork Teacher
Metalwork Teacher

Housing Manager (A.l.Hsg.)

Common. Prehm Exam.

AClS, A.CCS,
ACW.A. (Costing)

School Attendance Officer

Health Inspector

Civil Service Exams.

BECOME A DRAUGHTSMAN — LEARN AT HOME
AND EARN B_IG 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 ENGMEERING

(In association with CHAMBERS COLLEGE—Founded 1885)
{Dept. 27)

148, HOLBORN, LONDON, E.C.

SOUTH AFRICA: E.CS.A.. P.O. BOX NO. 8417, JOHANNESBURG
AUSTRALIA: P.O, BOX NO. 4570, MELBOURNE

|
FOUNDED 1885 - FOREMOST TODAY |

Free Guide — SUCCESS IN ENGINEERING

132-PAGE BOOK FREE/

SEND FOR YOUR COPY

This remarkable FREE GUIDE explains:

v Openings, prospects, salaries, etc., in Draughts-
manship and in all other branches of Engineering
and Building.

v How to obtain money-making technical quali-
fications through special RAPID FULLY-
GUARANTEED COURSES.

MANY INTERESTING COURSES

TO SELECT FROM !

A.M.L.Mech.E., AM.LM.L,
A.M.Brit.l.R.E., AM.LP.E,
AM.I.CE, A.M.LStruct.E.,
AM.t.Mun.E., M.R.S.H.,
AM.LE.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

l mﬂﬂm Free Coupon

ITUTE OF ENGINEERING

l(Depl 19). ua lso Holbom, London, E.C.1.

|” Please Forward your Free Guide to

| INAME: . ... .ooeieeininnnnaeeoonedbeeses

l ADDRESS .......ccconeiieienennennanen

TR I I T ST I TP PP PRLPTR:

My general mlerest is in; (1) ENGINEERING
| (2) AERO (3) RADIO (4) BUILDING
| (5) MUNICTPAL WORK
|

The subject of examination in which I am especially interested is

(Place a cross ogainst
the branches in which
you are interesied.)

T2 e VISl ey el e e = e e e i
(2d. stamp only required if unsealed envelope used.)




